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Reqguirements are not the design

- Requirements limit the
(final) design space

* Find a creative solution (the design) that fits the
requirements

= |f stuck in the design phase you may choose to
temporary ignore certain requirements
established to get ideas moving again.

* E.g. “lets assume we have a much larger screen than
on the phone now”
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Requirements and Goals

= Requirements and goals have to be known
before the design phase

= |t is helpful to have detailed goals and hard
criteria for a system
“what do we expect from the final system?”
* means for evaluating competing design
 to do sanity checks on designs
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Design and Development Process

Separation between interaction design and technical design

= For interactive applications a separation into a two stage
process is often advisable

= 1st — Interaction design (iterative)
e concept
 Interaction analysis
* Prototypes
« Evaluation
« Stable and tested design

= 2nd — technical realization
« Technical analysis
« Technical specification (e.g. architecture, platform)
e Implementation
« Evaluation and Quality management
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Development Process

Logical User Centered Interactive development Methodology (LUCID)
http://www.cognetics.com/lucid/index.html

Stage 1: Envision
* Develop Ul Roadmap which defines the product concept, rationale,
constraints and design objectives.
Stage 2: Analyze
* Analyze the user needs and develop requirements.
Stage 3: Design
» Create a design concept and implement a key screen prototype.
Stage 4: Refine
» Test the prototype for design problems and iteratively refine and expand
the design.
Stage 5: Implement
e Support implementation of the product making late stage design
changes where required. Develop user support components.
Stage 6: Support

 Provide roll-out support as the product is deployed and gather data for
next version.
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Design Cycles & Prototyping

= Creating prototypes is important to get early feedback
« from the project team (prototypes help to communicate)
« from potential users

= Different types of prototypes
* Low-fidelity prototypes (e.g. paper prototypes, sketches)

» Hi-fidelity prototypes (e.g. implemented and semi-functional Ul,
could look like the real product )

» Fidelity is referring to detail

= Tools & Methods
« Sketches & Storyboards
« Paper prototyping
« Using GUI-builders to prototype
» Limited functionality simulations
e Wizard of Oz
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Problems of User Centered Design

= Users may be wrong
= Users may be resistant to change

= Users may expect disadvantages (e.g. being
replaced by software)

= Be aware — you are expected to create an
optimal system with regards to the goals
specified and this is unfortunately NOT
necessarily the system users would like to have
(e.g. trade-off between employers and
employees)
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Creativity and Innovation

= What is creativity? What is innovation?
 Come up with new (and useful) concepts
* Related to originality, ingenuity, being unusual

« Different ways of being creative
(artistic, business, technical)

« Knowledge and evaluation

= How to create new ideas?
e Being creative
e Trail and error
e Combining, developing, understanding
e Brainstorming
« Parallel thinking, lateral thinking
« TRIZ
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Brainstorming
Sessions |

= Collect as many
ideas/issues as
possible

= Allow ideas!
e During
brainstorming NO
criticism is allowed

« Developers must
not say “this can'’t
be implemented”

* Graphics designers
are not to comment
on drawing styles

= Do a selection In a

second step (Pin&Play Meeting, July 2002, Lancaster)
&5 « Albrecht Schmidt
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Brainstorming
Sessions |

= Some hints o
« Get a mixed set of people (developer, manager, |
admin, writer, students, sales, customer) o

* Allow people to have freaky / crazy / unrealistic ideas
* Use low technology (e.g. paper, pens, post-its, posters)

* Do not allow to fetch / lookup additional material during the
session

* (o to a neutral / different / inspiring place (e.g. meeting
room in another building, meeting room in a hotel at the
Starnberger See, a hut in the mountains)

111111

= |f you get stuck?
e Ignore boundaries — assume there is a little magic available
* Assume there is a human brain insight

* Get another person to help (e.g. get another person and
explain where you are stuck)

« Go for a walk
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Brainstorming
Sessions lI

= Organize the ideas
* Involve everybody
 Identify concepts and themes

* Group ideas that express the same concept or
belong to a common theme

 Identify conflicting ideas
 Identify parallel ideas
 Identify ideas that exclude each other

= Document the results!!!

« Capture the raw material (usually you won’t need it
but it is no effort...)

« Extract the design/product concepts

* In the best case you have several competing
concepts that can evaluated
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Brainstorming Guidelines

= Have someone record all ideas.

= Keep your mind open to ALL ideas, both your own and others. Let the ideas
flow freely.

= Do not belittle ANY ideas. As soon as one person expresses doubts (or
even worse) about another team member's idea, it will inhibit others from
speaking out. Also, extreme ideas may trigger a more realistic idea that
wouldn't have though t of otherwise.

= Only once your team has exhausted ALL ideas, crazy and otherwise, should
you stop generating recording and start evaluating what ideas are real
possibilities and what ones should be discarded.

= As you pare down your ideas, consider how an extreme idea might be
interpreted in another way that might be useful.

= Eventually, you want to end up with a manageable number of alternative
solutions, something like 3 to 5 of them. It might be the case that you can
mix and match parts of ideas into new alternatives.

= Throughout the whole process, make sure that EVERYONE is encouraged
to participate and that everyone's input is treated with respect.

From Jane Fritz, http://www.cs.unb.ca/profs/fritz/cs3503/storm35.htm
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Faclilitating creative and
productive thinking

Challenge of being creative
New products and services rely on productive and creative thinking

Traditional thinking methods are based on arguments (and often
arguments only)
“Truth” as the objective of thinking

concepts are stable and live longer than people

But nowadays...

* World wide web

* Mobile information access
Rapid changing environments require rapidly new concepts and
ideas

Arguments are good for pointing out problems but are weak for
creating new ideas

. Albrecht Schmidt

® e Embedded Interaction Research Group Slide 17

University of Munich, Germany MMI 2005/2006



Edward de Bono
parallel thinking

= “There Is a place for argument, and argument is a useful
tool of thinking. But argument is inadequate as the main
tool of thinking.”

= “Argument lacks constructive energies, design energies,
and creative energies. Pointing out faults may lead to
some improvement but does not construct something
new.”
= Parallel Thinking
« each thinker puts forward his or her thoughts
e process in parallel with the thoughts of others
* not attacking the thoughts of others

= Aviod conflicts by taking the same point of view
= Unbundling thinking (looking at specific issues at a time)

http://www.debonogroup.com/parallel thinking.htm
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Six Thinking Hats

= Framework for parallel thinking in teams

= Can helpto
* Improve exploration, creativity and Innovation
» Foster collaborative behavior
* Avoid conflicts

= PBasic Idea

e The group looks at the issue from one angle at
the time (wearing one hat at the time)

« At a given phase in the discussion everyone is
looking from the same angle onto the problem,
the group takes one perspective (all in the
meeting wearing the same hat at a given time)

 The colors of the hats indicate the view that is
taken

Copyrighted Material
l !

SIXTHINKING HATS
EDWARD DE BONO

THE INTERNATIONAL BESTSELLER
that has changed the way the world's

most successful business leaders think

"“WE OWE DE BONO A DEBT FOR CONSTANTLY REMINDING US THAT

THINKING IS A SKILL AND CAN BE IMPROVED PSYCHOLOGY TODAY

REVISED AND UPDATED

& « Albrecht Schmidt
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+ 24 Six Thinking Hats® ¢ ¢

From: http://www.debonogroup.com/6hats.htm

PP P

The White Hat calls for information known or needed. "The facts, just the
facts."

The Yellow Hat symbolizes brightness and optimism. Under this hat you
explore the positives and probe for value and benefit

The Black Hat is judgment - the devil's advocate or why something may
not work. Spot the difficulties and dangers; where things might go
wrong. Probably the most powerful and useful of the Hats but a
problem if overused.

The Red Hat signifies feelings, hunches and intuition. When using this
hat you can express emotions and feelings and share fears, likes,
dislikes, loves, and hates.

The Green Hat focuses on creativity; the possibilities, alternatives, and
new ideas. It's an opportunity to express new concepts and new
perceptions.

The Blue Hat is used to manage the thinking process. It's the control
mechanism that ensures the Six Thinking Hats guidelines are
observed.

oC
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Random Word technique

= creativity technique = Adult T Bawoom T eesgoad

Bathtub

= stimulus for a fresh : ﬁiermp'a”e + B .o
INSig ht = Aircraft Carrier . spe Lo
= using one word (chosen = Airforce T o . o
at random) to geta new = Airport . Bomb . o
view point = Album T Bok . Clown
= associations on the word * ﬁmzbet + Bote L Coemanop
help to explore . Amm . oo L
= Army L e Lot
" Baby <oy DR
n Backpack . Button. . Desk
- Cappuccino . Diamond
. Ba”OOn . Car : Drflss
= Banana * Carrace ok
= Carpet . Drum
u Bank . Carrot . Dung
. u . Cave " Ears
= Sample word list: Barbecue

http://members.optusnet.com.au/~charles57/Creative/Techniques/random words.htm
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Random Word technique - Steps

= Problem description
» specify the issue to be solved
 Identify the area where you want ideas

= Random Word

 Chose a random word (e.g. computer or from a list)

« spend some time (e.g. a minute) and record all association that

come to mind for this word (do not think about the problem)

Linking / Bridging

* look back at the problem description

* Reflect the associations generated with regard to the problem

* Be inspired by the associations and thoughts

« Make indirect links

Expected Results
 New ideas and insights

http://www.infinn.com/randomwordtutorial.html
http://www.cul.co.uk/creative/ranword.htm
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TRIZ - Theory of solving

iInventive problems

iy | " | Dtz
= primary findings e — Ct_l
(form patent screening) Abstractize! e
 Problems and solutions were
repeated across industries Specific problem | | s sEos - | Specific solution
and sciences
o Patterns of technical evolution Figure from http://en.wikipedia.org/wiki/Triz
were repeated across industries
and sciences = Approach
- Innovations used scientific effects * Describe the problem
outside the field where they were « Generalize the problem
developed » Look for a (typical)
solution that solves the
= http://www.triz-journal.com/whatistriz orig.htm general problem
= http://www.triz40.com/aff Principles.htm e Apply the general
solution to the concrete
problem
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Many ways to find a solution...
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... and even more to miss It.
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Many ways to find a solution...
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... and even more to miss It.
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Personality and Discussion

= People have different personalities!

= Different people will participate in diverse ways
In discussion and creativity sessions

= Personality reflects on input to creativity and
decision making

= Not possible to change people — but one has to
be aware of the potentials and problems in
teams with people of different personalities.
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Myers-Briggs Personality Index

1. Introversion(l) 1. Extraversion(E)
. understands their environment . understanding through externalizing
through careful consideration and reacting decisions
2. Sensing(S) 2. Intuition(N)
. Rely on external stimuli . Make decisions without external
«  Need to interact stimuli
. Wants everything explicit . Likes to use imagination

3. Thinking(T)

. Needs explicit logic for doing 3. Feeling(F)
something . Use intuition
. Reads helps and documentation . More inclined to trial and error

before doing

4. Judgment(J) | 4.  Perception(P)
. Makes decisions as soon as possible : Puts it off until all information in
. Judging type looks for goals o Interested in process

Adapted from:
Murray Turoff http://eies.njit.edu/~turoff/coursenotes/CIS679/679newset2/ and

Jane Fritz, http://www.cs.unb.ca/profs/fritz/cs3503/person35.htm
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Myers-Briggs Personality Index I

= categorize yourself (or you team colleagues) as a
combination of four letters

= From each characteristic (1-4) use the letter that most
closely specifies the person

= A person's 4-letter combination is an interesting indicator
of how he or she processes information
« What information sources are most relevant to that person?
* What kind of information that person is most likely to use to
make decisions?
= No combination is better or worse, but brings different
appkr_oaches and different qualities to work and decision
making.

Adapted Jane Fritz, http://www.cs.unb.ca/profs/fritz/cs3503/person35.htm
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Examples

ESTJ - Extraverted, Sensing, Thinking, Judging

ESTJs are good at getting things done. They like to run the show and make things
happen. Responsible, conscientious, structured, organized, detail people. They are
driven to make decisions. Analytical in their approach. Consistent, dependable,
traditional. WYSIWYG

They can be seen as being dictatorial. They may need to watch this streak in
themselves. Attempt to be open-minded and more flexible. Sometimes ESTJs don't stop
to listen to others, they are so intent on their own approach. They may need to learn to
stop and listen more.

They may jump to conclusions too fast. Slow down. Check all possibilities.

INFP - Introverted, Intuitive, Feeling, Perceiving

INFPs value inner harmony above all else. They are interested in possibilities beyond
what is already known, and focus much of their energy on dreams and visions. Open-
minded, curious, and |nS|ghtfuI they often have excellent long-range vision. They are
usually erX|bIe tolerant and adaptable, but can be very firm about their inner loyalties.
Set very high standards for themselves.

Usually do not express or demonstrate it on the surface, but care deeply and can be
very sensitive to the feelings of others. Not comfortable in superficial social situations.
Because they are analytical by nature, they may make illogical choices. They may
benefit from seeking the advice of a friend or colleague who is known to be practical
when evaluating a new idea. May set impossible goals for an impossible task. Should
try to develop more objectivity about their projects.

INFPs may need to develop more assertiveness. May benefit from learning how to offer
honest criticism of others when needed.

Adapted Jane Fritz, http://www.cs.unb.ca/profs/fritz/cs3503/person35.htm (according to Do What You Are: Discover the

Perfect Career for You Through the Secrets of Personality Type by Paul Tieger and Barbara Barron-Tieger)
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Scenario Development

= Especially useful for novel systems where there is little
experience or knowledge

= |mportant methods

* general scenario (fictional story featuring the product to be
developed and explaining implications on users experience) —
similar to describing conceptual models

« “day in the life” scenario (creating a fictional user, describing a
day in her life augmented with the product to be developed)

* situation scenarios (fictional story concentrating on a specific
situation, e.g. an emergency case)

= Forms of presentation
e writing
* video
« acting/playing it — connected to paper prototypes
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Scenario Development
What user? Who to design for?

= Don’t design for the average user!!!

Differentiate and create a set of typical users (often also called
“Persona”)

= You will need background information about the user group to create
a set of persona
e Literature
* Interviews
o Statistics
* Analysis and observations
= Create a set of specific persons (you invent them based on the
collected data)
* Age, place of birth, current location where she lives
* Education, profession, job profile, background, hobbies
e Social environment, family, work relationships
» Goals and abilities

= They are representative for the target audience, but the are NOT
average!

. Albrecht Schmidt
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Scenario Development
Why Persona?

= Avoiding the “elastic user”

 If you do not specify the user you can change their abilities to
support a design decision made = “elastic user”

= Avoiding self-referential design

* The designer or developer on assumes (implicitly) that user’s
have his goals and his skills and abilities.

= Avoiding design edge cases

* Focusing on the design issues which are on the edge of the
anticipated audience can consume a lot of effort. By use of
typical users the focus on edge case can be reduced.
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“day In the life” scenario

= Describe the usage of a product in the context of a day

* In particular for products that are used more than once a day, e.qg.
mobile services, helps to identify practicalities

= Based on the information gathered invent a day

* Working day or holiday
 Make a plan what the persons is going to do on this day

« Make it a normal day but include real life tension and trade-off (e.g.
getting kids to school and having a meeting shortly after that)

 Don't let the day to be perfect (e.g. you may forget a document at
home)

« Don’t make the day a nightmare (e.g. do not anticipate the user’s
airplane is going to crash)

= Describe a day of the fictional user in detalil

e Concentrate on the relation between the users actions and tasks
and the product introduced.

« Basically asking: “How does the product change the life?”

. Albrecht Schmidt

® el Embedded Interaction Research Group Slide 37
University of Munich, Germany MMI 2005/2006



“day In the life” scenario

Example from the European Project TEA: general approach

= Project Vision: Creating a mobile phone/PDA that is aware
of the user’s action and the environment (e.g. user is
driving, user is holding the device, user Is in a meeting, it is
raining, user is at a particular location etc.)

= Technology driven — but what are the applications?

= “day in the life” scenario for 6 users to explore possible
uses (user are already mobile phone “power” users)
e Franz, 34, journalist, Munich
« Meredith, 38, Vice President, Marketing, Chicago
* Mike, age 14, lives in Bath in the UK, ordinary school
 Patricia, 35, Architect & building designer, Bologna
e Jochen, 24, geo-physics student, Salzburg
e Janni, 43, field engineer for a power company, Finland
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“day In the life” scenario

Example from the European Project TEA: a day in Meredith’s life

Complete scenario is about 6 pages, excerpts form the main sections

User and Situation Summary
* Professional, Female Doctor, Vice President, Marketing
* Meredith, 38 in Chicago/USA
* Married to Tom 37 (IT-professional), having a daughter Sheila (7 years).

« The day: traveling, Medical Conference, A lot of meetings before the
Conference duties, in conference Hotels and conference boot

User

“Meredith Miller is a 38 year old Marketing specialist in the pharmaceutical
industry. She was born in the U.K. but now she is based in Chicago, USA. She
works for a medium company dealing with pharmaceutical products marketing
and distribution, which acts as a strategy consultant for large pharmaceutical
and medicinal preparatlons companies worldwide. She has a degree in
medicine, and a master's degree in business administration for pharmaceutical
and medical industry...

Situation

“This week, Meredith is traveling across Europe for her monthly visit to
European key customers. It is also a special week because two important
events, a scientific convention in Copenhagen and an industry fair in Hannover

are being held...”
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Situation Scenarios

= Concentrating on a very specific situation

= Investigate the requirements and the impact in a specific
situation

= May be rather short

= Situation were the product and potentially a particular
function is situated into a context

* €.¢. scanning a document in a work context (interrupting work,
going to the scanner, operating the device, getting the data, ..)

= Unlikely situations that are of major importance

 E.g. emergency procedures such as a fire or building evacuation
(not applicable to a word processor but relevant for a power
plant control room)

= Methods

e Writing a fictional story
« Playing/acting the scene with anticipated functionality
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Sketches &

Storyboards as in movies
e A picture for each key scene
Sketch out the application
 Key screens
* Main interaction
e Important transitions
Helps to communicate and validate ideas

« Easy to try out different option, e.g.
document base vs. application based

Ignore details, e.g.
« what font to use, how icons will look like

Albrecht Schmidt
Embedded Interaction Research Group
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Concept Video

= Efficient means for communication of an idea (product,
service, tool)
* In the project team
e For the customer
e For the end user (marketing)

= Showing key concepts in easy to understand scenarios
= Create a story board first

= ... like a very short movie — try to tell a story

= Developing scenarios helps to make a meaningful video
= Different levels effort into the video

. Albrecht Schmidt

® el Embedded Interaction Research Group Slide 44
University of Munich, Germany MMI 2005/2006



"*Quick Videos” (see Exercsie)
Videos to Communicate ldeas and Concepts

= “cheap version” of a concept video

= Communicate an application idea of a smart
product or an sensor network

= Consider a technical and non-technical audience

= Task: Make a video explaining your idea
* Use still images, image manipulation, audio, and text
* Duration of the video between 30 and 90 seconds
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Steps to a “Quick Video”

= Have anidea :-)

= What are the key issues? How to visualize them?

= What is convincing use-case story — make a storyboard
= take one or more photos digital for each key scene

= |f required manipulate the digital photo to highlight a
certain action/device/interaction within the picture

= Script audio and written text to explain

= Speak audio and record it or use a good text2speech
engine

= Make a movie...

e Add pictures in a sequence
e Use transitions and motion
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Manipulation of the images (1)

= Highlight the center of interest
How-To:

» Select the area of interest
(e.g. center of action)

e |nverse section
 Reduce color and/or contrast

L]
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Manipulation of the images (2)

= QOverlay images or drawings
How-To:

e Select a base image

* Insert overlay image(s) /
drawings on top
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Manipulation of the images (3)

* Insert labels and explanations
How-To

e Select a base image

 Insert text, symbols and
arrows on top

<<< Observer

Projection
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Combine image manipulation

WEB.DE FreeMail

= Highlight
= Qverlay —

Passwort

[ Label Fragen/Status Chne S5L
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Transitions

= Use transitions between stills to introduce motion

= Use transitions between images careful (flying
animations usually do not look good ;-)

= Example below: use a fade from one image to the next

<<< Observer

Projection
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Transitions — How-To

& Adobe Premiere

File Edit  Praject  Cl

p  Timeline

[ Effect Controls

IMG_7211_JPG Mo Clip Selected J

o E 0| | Program

Still Irnage

1536 x 2048
00;00;05;00

File Size: 773 .44kE bytes

Narne MNote = .
IMG_7209 PG (& End=100% J

Still Irmage
1536 » 2048

N History ™ Commands

| Havigator

Still Irnage
E36 » 2048

3 B T MM B onono000  [a] A [a] )

- I Show Actual Sources =
-_ ance ! 2
k E;]r' i Qr : . Flip Crver ‘i
do G (=l 4 ] pooo moocoioo oo0:02:00 0:00:03,00  0:00:04:00 0:00,05:00  0:00:06:00 0.00:07.00  0:00:08:00 0:00:09:00  0:00:10:0 [38] Fold up il

W P ovideo2

B b video 14 0T T ERERPR
] . . k] [ Ou
m Swing In
F 4L Swing Qut
Transition E B Turnble Away
. . . - . 4 D Dissalve
P video 18

@ Cross Diszolve

Eﬂ Dither Dissolve
Mon-hdditive Dissolve |

|
1 Second [ =l [E2Rs « | | 75 Hems el =] o [

4 P oAudie 1
i b oaudioz
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Zoom and Motion

= Use zoom and motion to guide the user to look
at the “right place”

= Make transitions that support the effect
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Motion How-To (1)

File Edit Project Clip  Timeline  SWindow Help

IMG_7211_JPG (B

Still Image Cuk

1536 x 208

00;00; 05; 00 opy

File Size: 778 44KB bytes Clear
Ripple Delete

Bin 3ite.. | Mame [Motes | Locate Clip
- - IMG_7209.0PG [0 | | i i
[dBin1 2l e Edit Original
1536 » 2048 -

Properties

MG_7210.0PG (@

Still Immage
1536 « 2048

———

Set Clip Mame alias,..

Enable Clip on Timeline

<

Lock Clip on Timeling

Advanced Options

Duratian, ..
Speed...

Cpen Clip

+ Set Clip Marker

L)

G0 to Clip Marker
Clear Clip Marker

P video 2

I video 14

Transition

P Video 1B

dmla (=] 4 ] pooo  ooonozon ooonodoo 00006
F {
-

Adobe Premizre® Help

Maintain Aspect Ratio

Frame Haold. ..

Field Options... 0, 4

=T

Prograr Duration: 0;00:05;00

Starting at: 0:00:10:00
Endiiati 000 s 00
Curzor at: 0;00;06;05

N N Commands ™

00;00;00;00

ihd

D;]E;DD D;DD;II4;EID D;DD;]S;DD D;DD;]S;DD

Timeline Window Options, ..

D;DD;IEEI;DD D;DD;IZE;DEI EI;EID;IE4;EID D;D[._:j

-

W b aAudio 1

M P sudio2
2 Seconds

e
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Motion How-To (2)

Motion Settings

Ol

Cancel

Load...

Save...

e
==
[
S=u
e
|

Center
Reset
&lpha: [ Showe All
" UseClip's [~ Shaow Qutlines
& Create New | Show Path
[~ |Smoath Motion ~|
e T 0%
B : .
e ' 00.00,00 2%
Fill Calor :

Click on a Point Above:
Info: =20 i at ]—29 ,118
rotation: [IITTTTTIIINIIORG —— ©
zoom: (TR o0 s
Detay: [N 0 =

Motion: ]Linear L]
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Tools required for “quick videos”

= Hardware
 Computer
« Digital camera
* (Headset)

= Software

 Audio recorder software or
text2speech (e.g. http://www.naturalvoices.att.com/demos/)

* Image manipulation program
 Video editing program (e.g. Premiere)
e ... Or standard tools on Windows or MacOS will do
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Chapter 5
Designing Interactive Systems

5.1 Design vs. Requirements
5.2 Design and development process
5.3 Creativity methods

5.4 Tools and methods in the early design phase
 5.4.1 Scenario Development and Persona
« 5.4.2 Sketches and Storyboards
* 5.4.3 Concept Videos

5.5 Prototyping

5.6 Wizard of Oz

5.7 Approaches to making systems interactive
5.8 Describing and specifying interactive systems
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Paper Prototypes

= Specify the set of tasks that should be supported

= Create a paper prototype using office stationery
e Screens, dialogs, menus, forms, ...
« Specify the interactive behavior

Use the prototype

* Give users a specific task and observe how they use the
prototype

» Ask users to “think aloud” — comment what they are doing
» At least two people
* One is simulating the computer (e.g. changing screens)
e One is observing and recording
= Evaluate and document the findings
* What did work — what did not work
« Where did the user get stuck or chose alternative ways
e Analyze comments from the user

= [terate over the process (make a new version)
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Low-Fidelity Prototyping

= Advantages of paper prototypes
« Cheap and gquick — results within hours!
* Helps to find general problems and difficult issues

* Make the mistakes on paper and make them before you do your
architecture and the coding

e Can save money by helping to get a better design (Ul and
system architecture) and a more structured code

 Enables non-technical people to interact easily with the design
team (no technology barrier for suggestions)

= Get users involved!

« To get the full potential of paper-prototypes these designs have
to be tested with users

« Specify usage scenarios
* Prepare tasks that can be done with the prototype
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Minimize the time for design Iterations
Make errors quickly!

ldea of rapid prototyping
Enables the design team to evaluate more design options in detalil
If you go all the way before evaluating your design you risk a lot!

Sketches and paper prototypes can be seen as a simulation of the real
prototype

Without paper prototyping:

* |dea — sketch — implementation — evaluation
\; —

Slow lIteration

With paper prototyping:
* |dea — sketch/paper prototype — evaluation — implementation - evaluation

/
Quick lteration Slow lteration
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Video — N&N Paper Prototyping

Nielsen Norman Group Video:

Paper Prototyping: A How-To
Training Video
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High-fidelity Prototype

= Looks & feels like the final product to the user
« Colors, screen layout, fonts, ...
e Text used
* Response time and interactive behavior

The functionality however is restricted

* Only certain functions work (vertical prototype)

« Functionality is targeted towards the tasks (e.g. a search query
IS predetermined)

* Non-visible issues (e.g. security) are not regarded
Can be used to predict task efficiency of the product
Feedback often centered around the look & feel

Standard technologies for implementation

e« HTML, JavaScript

* Flash, Director, Presentation programs

« GUI Builder (e.g. Visual Basic, Delphi, NetBeans)
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Functional Prototypes

= Often used as synonym for High-fidelity
Prototype

= To encourage feedback that is not related to the
ook & feel it may be helpful to make the GUI
ook rough, see reading:

R. Van Buskirk and B. W. Moroney:
Extending Prototyping, IBM Systems Journal
- Vol. 42, No. 4, 2003 - Ease of Use.
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Horlzontal Prototyping

Demonstrate the feature spectrum of a product
= Allows the user to navigate the system
= The actual functions are not implemented

= Helps to evaluate/test
* Navigation (e.g. finding a specific function or feature)
« Overall user interface concept
e Feature placement
* Accessibility
« User preferences
= Applicable in low-fidelity prototyping and high-fidelity
prototyping
= Used in early design stages
* To determine the set of features to include
« To decide on the user interface concept

= Example: overall usage of a mobile phone
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Vertical Prototyping

Demonstrate a selected feature of a product
Allows the user only to use this specific function

The details of the function/feature are
shown/implemented

Helps to evaluate/test

* The optimal design for a particular function

« Optimize the usability of this function

e User performance for this particular function
Mainly use in high-fidelity prototyping but can be
applicable to low-fidelity prototyping

Used in early design stages

* To compare different designs for a specific function
Used in later design stages

« To optimize usage of a function

Example: a new input methods for writing SMS on a
mobile phone
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Addition — about Prototypes

Different features

Horizontal
profotype

Scenario

Functionality

Vertical
prototype Full system

http://www.useit.com/papers/guerrilla hci.html

. Albrecht Schmidt

. el Embedded Interaction Research Group Slide 66
University of Munich, German y MMI 2005/2006



1984 Olympic Message System
A human centered approach

= A public system to allow athletes at the Olympic Games to send and
receive recorded voice messages (between athletes, to coaches,
and to people around the world)

= Challenges
* New technology

* Had to work — delays were not acceptable
(Olympic Games are only 4 weeks long)

e Short development time

= Design Principles
« Early focus on users and tasks
« Empirical measurements
* |terative design
—> Looks obvious — but it is not!

= ... It worked! But why?
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1984 Olympic Message System
Methods

= Scenarios instead of a list of functions

= Early prototypes & simulation (manual transcription and reading)
= Early demonstration to potential users (all groups)

= |terative design (about 200 iterations on the user guide)

= An insider in the design team (ex-Olympian from Ghana)

= On side inspections (where is the system going to be deployed)
= |nterviews and tests with potential users

= Full size kiosk prototype (initially non-functional) at a public space in
the company to get comments

= Prototype tests within the company (with 100 and with 2800 people)
= “free coffee and doughnuts” for lucky test users
= Try-to-destroy-it test with computer science students
= Pre-Olympic field trail
The 1984 Olympic Message System: a test of behavioral principles of system design John D.

Gould , Stephen J. Boies , Stephen Levy , John T. Richards , Jim Schoonard Communications of
the ACM September 1987 Volume 30 Issue 9

http://www.research.ibm.com/compsci/spotlight/hci/p758-gould.pdf
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Chapter 5
Designing Interactive Systems

5.1 Design vs. Requirements
5.2 Design and development process
5.3 Creativity methods

5.4 Tools and methods in the early design phase
 5.4.1 Scenario Development and Persona
« 5.4.2 Sketches and Storyboards
* 5.4.3 Concept Videos

5.5 Prototyping

5.6 Wizard of Oz

5.7 Approaches to making systems interactive
5.8 Describing and specifying interactive systems
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Wizard-of-Oz

= “The man behind the curtain”

= Basically don’t not implement the hard
parts in the prototype — just let a human
do

= Typical areas
e Speech recognition
e Speech synthesis
e Annotation
* Reasoning
* Visual Perception

= Provides the user with the experience
without extensive implementation effort
for the prototype
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Chapter 5
Designing Interactive Systems

5.1 Design vs. Requirements

5.2 Design and development process

5.3 Creativity methods

5.4 Tools and methods in the early design phase
 5.4.1 Scenario Development and Persona

* 5.4.2 Sketches and Storyboards
 5.4.3 Concept Videos

5.5 Prototyping

5.6 Wizard of Oz

5.7 Approaches to making systems interactive
« 5.7.1 Activity based
« 5.7.2 Conceptual Models and Metaphors
o« 5.7.3 Styles and Paradigms

5.8 Describing and specifying interactive systems
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How to design an interactive system?

= Activity based
e Giving instructions

* issuing commands using keyboard and function keys and selecting options

via menus

« Conversing

 interacting with the system as if having a conversation
 Manipulating and navigating

* acting on objects and interacting with virtual objects
 Exploring and browsing

 finding out and learning things
* Proactive computing

» Computer acts proactive based on assumed needs of the user

= Based on (physical) objects or artefacts, e.g.
« Office equipment
« Tool
* Book
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Chapter 5
Designing Interactive Systems

5.1 Design vs. Requirements

5.2 Design and development process

5.3 Creativity methods

5.4 Tools and methods in the early design phase
 5.4.1 Scenario Development and Persona

* 5.4.2 Sketches and Storyboards
 5.4.3 Concept Videos

5.5 Prototyping

5.6 Wizard of Oz

5.7 Approaches to making systems interactive
« 5.7.1 Activity based
e 5.7.2 Conceptual Models and Metaphors
o 5.7.3 Styles and Paradigms

5.8 Describing and specifying interactive systems
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Giving Instructions

= Where users instruct the system and tell it what
to do

e e.g. tell the time, print a file, save a file
= Very common conceptual model, underlying a
diversity of devices and systems

e e.g. Unix shells, CAD, word processors, DVD player,
vending machines

» Main benefit is that instructing supports quick =~ E—
and efficient interaction

e good for repetitive kinds of actions performed on
multiple objects

P &Ry T T—
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Conversing

= Underlying model of having a conversation
with another human

= Range from simple voice recognition menu-
driven systems to more complex ‘natural
language’ dialogues

= Examples include timetables, search engines,
advice-giving systems, help systems

= Recently, much interest in having virtual
agents at the interface, who converse with
you, e.g. Microsoft’s Agents (e.g. Clippy)

Options Search

Demamar: @00

sl
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Pros and cons of
conversational model

= Allows users, especially novices and technophobes, to
Interact with the system in a way that is familiar
* makes them feel comfortable, at ease and less scared

= Misunderstandings can arise when the system does not
know how to parse what the user says

« e.g. child types into a search engine, that uses natural language
(http://www.ajkids.com/, http://www.ask.com/) the question:

“How many legs does a centipede have?”

and the system responds:
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[Ef Ask Jeeves for Kids! - Mozilla
.| File Edit “iew Go Bookmarks Tools Window Help

@a e @ @ |F\t} hktp: ! v, ajkids . comKids42 . asprask=how+many+legs+does+a+centipede+have st 3FkAskJeeves, x=020ckJeeves v | [@g Search ] ‘:'f;ﬂ
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@Wher‘e can I see an image of the human |amm and leg muscles (cutviews) = |
?

€ED Where can I find the free online arcade game [Centipede  +| ?

@Why does my leg or other limb fall asleep?

‘B9 Where can I find advice on controlling the garden pest
| millipedes and centipedes j_”

Ask another question

I s

W Check my spelling

B 1996-2004 Ask Jeewves, Inc., Emeryville, CA

A3SK JEEWES iz o registered trademark of Ask Jeeves, Inc.
ASE.COM, ASE JEEVES FOR KIDS, ASK JEEVES KIDS, the ASK button, ond the JEEVES DESISM are service marks and trademarks of Ask Jeeves, Inc.

All other brands are property of their respective owners. Potent pending.
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[EE Ask Jeeves Results -how many legs does a centipede have? - Mozilla N =] |
. File Edit View Go Bookmarks Tools  Window  Help |

@G Q @ Q |l§} http: ) fweb, ask. comfweb?g=how+marw+Hegs+does+a+centipede+havest 3Fagsrc=080=0 | [@k Search ] cfgc
=
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1-10 results out of 5,67
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* Centipede Insect

Fe: Are there really 100 legs on a centipede?

Re: Are there really 100 legs on a centipede? » Are There Really 100 Legs
wowewy madsci, org/postsfarchives/oct99,/939866741 . Zo.r html | Cached | Save on a Centipede
Centipede * How Many Feet Does a
Centipede, Centipedes (class Chilopoda) are fast wenomous predatory terrestrial arthropods that have long Centipede Have

bodies and many jointed legs. Information.....

) S
wowewy, eurofreshost. comfce/Centipede. html | Save b M T a R DS BT

Centipede
Centipede : Chilopoda N . —
Centipede : Chilopoda. Centipedes {class Chilopoda) are fast venomous predatory terrestrial arthropods that Héu:r?:ilislze Size of 3
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wowewy, eurofreshost, com/ch/Chilopoda html | Save * How Much Does 3
Centipede \Weigh

House Centipede
House Centipede ... Centipedes are common arthropods with long, flattened, segmented bodies with one pair of  * How Many Segments

legs per segment. The house centipede..... Does 3 Centipede Have?
wowewy,ipm.iastate. edufipm/iin/housece html | Cached | Save
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Insects, spiders, and worms Centipedes Have
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and their legs are more easily viewed,
wowewy, goshen. edusbioAWoods/insects.html | Cached | Save * Does 3 Centipede Have
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¥ Facts about Centipedes
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wowewy rdc, ab.cafrdc/organic_chemistry/biology/don_walessinsects/fins... | Save

Southern New Mexico Travel and Tourism Information: Centipedes —

...one evening, I looked up to see a sik-inch-long, flattened, brown critter with many legs - a centipede
-swarming across the carpet towards me,

wowewy, soUthernnewmexico.com/articles/wildlife/Centipedes-manylegswi... | Cached | Save
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Manipulating and Navigating s

Microsoft Outos
* |nvolves dragging, selecting, opening, closing —
and zooming actions on virtual objects VO VPN

= Exploits users’ knowledge of how they move
and manipulate in the physical world

= Examples
* what you see is what you get (WYSIWYG)
 the direct manipulation approach (DM)

1073fa pdf

= Shneiderman (1983) coined the term DM, |
came from his fascination with computer ﬁw
games at the time e

= Common model in the desktop world PY—Y
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Core principles of DM

= Continuous representation of objects and
actions of interest

= Physical actions and button pressing
Instead of iIssuing commands with complex
syntax

= Rapid reversible actions with immediate
feedback on object of interest
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Why are DM Interfaces so
enjoyable?

Novices can learn the basic functionality quickly

Experienced users can work extremely rapidly to carry
out a wide range of tasks, even defining new functions

Intermittent users can retain operational concepts over
time
Error messages rarely needed

Users can immediately see if their actions are furthering
their goals and if not do something else

Users experience less anxiety
Users gain confidence and mastery and feel in control
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What are the disadvantages
with DM?

Some people take the metaphor of direct
manipulation too literally

Not all tasks can be described by objects and not all
actions can be done directly

Some tasks are better achieved through delegating
* e.g. spell checking
Can waste extensive screen space

Moving a mouse around the screen can be slower than
pressing function keys to do same actions
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Exploring and browsing

<X ¥ahoo! - Microsoft Internet E:n:plcurf - O] x|
J Fle Edit View Favorites Tools Help E
- | ®Back v = ~ @ [&] 4| Qsearch GAFavorites > |Links >
[ |
Slmllar to hOW people JAddress &) http: / fwwwvwe vahoo .com j &Go
browse information with -
. . . Web Site Directory - Sites organized by subject Suggest vour site
existing media (e.qg.
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neWSpape rS’ BZH, Finance, Shopping, Jobs... Countries, Regions, US States. ..
I I I Computers & Internet Society & Cult
magazines, libraries) nare s ot iy

News & Media Education
Mewspapers, TV, Radia... College and University, K-12. ..
0 I nform atlon IS Entertainment Ars & Humanities
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erXi bility in the Way Sports, Travel, Autos, Dutdoors... Animals, Astronomy, Engineering...
Health Social Science

user |S able to SearCh T T o e I e T [ T e
for information Government Reference

Elections, Military, Law, Taxes... Fhone Mumbers, Dictionaries, Quotations...
e e.g. multimedia, web : " q
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&) | |@ Intemnet 4
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Chapter 5
Designing Interactive Systems

5.1 Design vs. Requirements

5.2 Design and development process

5.3 Creativity methods

5.4 Tools and methods in the early design phase
 5.4.1 Scenario Development and Persona
* 5.4.2 Sketches and Storyboards
 5.4.3 Concept Videos

5.5 Prototyping

5.6 Wizard of Oz

5.7 Approaches to making systems interactive
« 5.7.1 Activity based
e 5.7.2 Conceptual Models and Metaphors
o 5.7.3 Styles and Paradigms
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Conceptual models based on
objects

= Usually based on an analogy with
something in the physical world

= Examples include books, tools, vehicles

= Classic: Star Interface
based on office
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Which conceptual model Is best?

Direct manipulation is good for ‘doing’ types of tasks, e.qg.
designing, drawing, flying, driving, sizing windows

Issuing Instructions is good for repetitive tasks, e.g. spell-
checking, file management

Having a conversation is good for children, computer-
phobic, disabled users and specialised applications (e.g.
phone services)

Exploring and browsing is good if the task is explorative

Hybrid conceptual models are often employed, where
different ways of carrying out the same actions are
supported at the interface

* Toolbar, Menus and Keyboard short cut offer same function
« Can replace Expert-Mode and Novice-Mode in the Ul
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Interface Metaphors

* |nterface designed to be similar to a physical entity but
also has own properties

* e.g. desktop metaphor, web portals
= Can be based on activity, object or a combination of both

= Exploit user’s familiar knowledge, helping them to
understand ‘the unfamiliar’

= Benefits
« Makes learning new systems easier
* Helps users understand the underlying conceptual model

« Can be very innovative and enable the applications to be made
more accessible to a greater diversity of users
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Problems with Interface Metaphors

= Sometimes break conventional and cultural rules
e e.g. recycle bin placed on desktop

= Can constrain designers in the way they conceptualize a
problem space

= Can conflict with design principles

= Forces users to only understand the system in terms of
the metaphor

= Designers can inadvertently use bad existing designs
and transfer the bad parts over

= Limits designers’ imagination in coming up with new
conceptual models
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Data Mountain
(Robertson, UIST‘98, Microsoft)
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,Plle” metaphor
(Mander et al., CHI’'92, Apple)

Figure 1. Piles on the desktop. In general, piles can contain various
media, such as folders and individual documents. The pile in (a)

was created by the user, and is consequently disheveled in appear-
ance. In addition, the system can create piles for the user, based on
rutes explicitly stated by the user or developed through user-system
collaboration. These piles have a neat appearance, as shown in (),
to indicate that there is a script, or set of rules, behind them.

Figuré 2. Adding a document to a pile. If a document is positioned over an existing pile, the pile highlighis to show that it can accept the new
document. When the mouse button is released the document ‘drops’ onto the pile.
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(@) (b)

Figure 4. Browsing by spreading out g pile. Gesturing sideways with the mouse pointer, or with a finger in the case of a touch screen, causes
the pile contents to spread out. Individual items can now be directly manipulated.

i

(a) (b (c)

Figure 5. i il intaining the pile's str . Gesturing vertically with the mouse pointer as shown in (), or with a finger in the
case of a touch screen, generates a ‘viewing cone’ (b) that contains a minature version of the first page of the item under the pointer. This
viewing cone will follow the vertical position of the pointer; the miniature changes as the pointer moves over each item. The user can move
through the pages of an item in the viewing cone by using the left and right cursor keys on the keyboard. When an item is visible in the viewing
cone, it can be selected by clicking the mouse button. The item then appears next to the pile on the desktop, as shown in (c).
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Chapter 5
Designing Interactive Systems

5.1 Design vs. Requirements

5.2 Design and development process

5.3 Creativity methods

5.4 Tools and methods in the early design phase
 5.4.1 Scenario Development and Persona
* 5.4.2 Sketches and Storyboards
 5.4.3 Concept Videos

5.5 Prototyping

5.6 Wizard of Oz

5.7 Approaches to making systems interactive
« 5.7.1 Activity based
e 5.7.2 Conceptual Models and Metaphors
« 5.7.3 Styles and Paradigms

5.8 Describing and specifying interactive systems
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Interaction Mode vs. Interaction Style

= [nteraction mode:
« what the user is doing when interacting with a system, e.qg.
instructing, talking, browsing or other
= |nteraction style:
 the kind of interface used to support the mode

 E.g. Command, Speech, Data-entry, Form fill-in, Query,
Graphical, Web, Pen, Augmented reality, Gesture
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Many kinds of interaction
styles availlable...

= Command

= Speech

= Data-entry

= Form fill-in

= Query

= Graphical

= Web

= Pen

= Augmented reality

= (Gesture and even...
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Proactive computing

= Computers need to anticipate users’ needs
= Take action on behalf of the user
Embedded into the physical environment

Seven key Challenges (Intel research, http://www.intel.com/research/exploratory/ )

* Make it Personal _ _ _ _
Empowering individuals and addressing their concerns over security and privacy.

 Closing the Loop
Bridging the gap between anticipating and acting on needs-predictably, and
under human supervision.

e Anticipation
Creating proactive software that anticipates our needs and produces answers
before they are required.

« Dealing with Uncertainty _ o _ _
Using statistical modeling to deal with uncertainty inherent in the physical world.

- Planetary Scale Systems _ _
Developing software that works across a wide range of diverse platforms and
networks.

* Deep Networking
Locally networking billions of embedded nodes; driving computing deeper into
the infrastructure that surrounds us.

» Getting Physical
Connecting computers directly to the physical world around them.
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Interaction paradigms

= “a particular philosophy or way of thinking about
Interaction d@SIgn" Preece, Rogers & Sharp, 2002, Interaction Design, Wiley, p60

= Past: The Desktop — intended for single user sitting in
front of standard PC

= Present: “Beyond the Desktop”

= Alternative interaction paradigms
« Ubiquitous computing
« Pervasive computing
« Wearable computing
* Augmented reality
e Tangible bits

Rich Gold Xerox PARC | Qct. 1997 | Some photes of actual devices

See advanced topics in MMI
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Interacting via GPS and cell
phone

Drawing an elephant by walking round the streets of a city (or other
mode of transport) and entering data points along the way via the
cell phone

= Example: Brighton and Hove(UK) by J. Wood by foot, track length
11.2km (see www.gpsdrawing.com for more examples)

S
||
L\
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Making art by recording where
walking ?n
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Chapter 5
Designing Interactive Systems

5.1 Design vs. Requirements
5.2 Design and development process
5.3 Creativity methods

5.4 Tools and methods in the early design phase
 5.4.1 Scenario Development and Persona
« 5.4.2 Sketches and Storyboards
* 5.4.3 Concept Videos

5.5 Prototyping

5.6 Wizard of Oz

5.7 Approaches to making systems interactive

5.8 Describing and specifying interactive systems
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Interactive Systems
What can be described?

System functionality with regard to interaction

Overall interaction concepts (metaphors, styles)
Layout of key screens, sketches

Layout of user interface elements (e.g. buttons, icons)
Navigation and interaction details

Interactive behavior of a system

Platform requirements

Functional assertions (e.g. login will take on average 7
seconds, average time per case is 2 minutes)

User groups
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Interactive Systems
How to describe them?

* [Informal
« System descriptions In plain text
e Scenarios and use cases
o Sketches and designs
o Task-action-mappings
= Semi-formal
» Task-action-grammar
» Abstract Ul description languages
 UMLI

= |Implementation languages
XML based languages (e.g. XUL)
« Can be used to generate a concrete Ul for the target platform

= ...more nextterm
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