Administrative Stuff

Info on the presentation posted on the website
Order will be by group number

Any other questions?



Last Week

nat is the difference between taxonomy and taskonomy!?

9

nat is the Cl motto? “The user is . . .

nat is the core premise of CI?

nat are four principles of C|?

nat does the master-apprentice relationship involve!?

nat is a “think-aloud?”

2 2 2 2 2

nat does “withdraw and return’” means?



Last Week

How does affinity diagramming help us!?

What are some roles that the Cl team members can play in
focus meetings!?

What are the five work models!?

What are key components of the sequence model?

Intent, triggers, breakdowns
What kinds of observations pose opportunities for design?

Describe the difference between flow and communication
models
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Sketching Models

Based on “Models of Models” by Hugh Dubberly



What is a Model?

Models are ideas about the world — how it might be
organized and how it might work.

E.g., the sun rises in the
east, moves across the
sky, and sets in the west.
Or the earth orbits the
sun.



What is a Model?

Models describe...
Relationships,

Parts that make up wholes,
Structures that bind them,

How parts behave in relation to one another.



What is a Model?

Sun

Earth

A representation of the
Ptolemaic model of the
“world system”—a
geocentric view.

A representation of the
Copernican model of the “solar
system”— a heliocentric view.



What is a Model?

“A useful representation of how experience is
organized for (the user/stakeholder) and a brief
explanation of each part of it.”

— Rick Robinson

A framework or conceptual model represents some
aspect of the experience such as elements,
organization, dynamism or movement, scale or
behavior over time.



What Are Models Good For?

Models

Supports sense-making.

Support communication and learning.

Help bridge the gap between observing and making,
between research communities and design communities.

Integrate your data or findings from research into a
meaningful structure or map of the opportunities they
present.

Help you think.



Models for Sense-making

Now in trying to account for the behavior of a
complicated system, the scientist has first to
represent it in the formal terms [the scientist]
knows how to manipulate...

The formal representation of the system that [the
scientist] builds in called a model. This model is
something different than the diagrams that are
drawn.

— Stafford Beer




Models for Sense-making

Models are our voodoo dolls.
We do most of our thinking in models.

— Alan Kay



Where Do Models Come From!?

Models begin with things or events that we
observe.

suggest

o

observations models



Models as Theories

Models are conjectures, hypotheses, theories.

We create models “inferring the most likely story to explain the
evidence.”

Models help us recognize new situations as similar to others we
have encountered.

Without a model, recognizing the similarities might be difficult.

Models also help us predict likely futures: what actions other
actors may take, consequences of those actions, and what actions
best respond to threats or most efficiently help us pursue our
goals.



Where Do Models Take Us?

Models lead to action.

guide

o

models action



Models Evolve

Learning involves forming models and reforming
them based on feedback.

We observe some behavior in our environment; it

suggests models, which we use to predict future
behavior and guide our actions.

Additional observations provide feedback, which
helps us revise and refine our models — we learn.



MODELS EVOLVE

@ ’\amferce

existing models

possible outcomes
predict

suggest guide affect compared
observations new models actions outcomes

N

may suggest

frame/filter



Models Affect What We See

Observations shape models;

Models also shape what we see — what we let ourselves notice.

Models [are] so powerful in affecting what we do... because they
affect what we see. Two people with different mental models can
observe the same event and describe it differently, because they’ve

looked at different details.
suggest

/-\ — Peter Senge

observations models

.

frame + filter



Thinking Outside The Box

Creating or revising a model is meta-activity, taking
us outside the primary activity in which we were
engaged. It requires attention, energy, and time.

— Hugh Dubberly



Models as Stories

Models are closely tied to stories.

We explain models by telling stories, and when we tell
stories, listeners form models—mental pictures of the
actors, how they are related, and how they behave.

are explained by

/\ :| models and

stories are tools

models and |: models stories - for discussion

stories are tools

for thinking
create



Sharing Models

Models are “boundary objects,” artifacts that enable
discourse at the boundaries between communities of

practice. — Susan Star

By sharing our models, we may be able to confirm where
we agree—and discover where we disagree.

Models

Provide a basis for shared understanding, agreement, and group
action.

Build trust and enable collaboration.



O My model of this corresponds O
O to your model of the subject

to my model of the subject

O (Do we seem to agree?) o
$ >
@ My model of your model

of the subject

O O
o o ° o
@ A model of the subject @
O O
(o] o

° ° Shared models are the

basis for understanding,

Sharing Models agreement, and action.



Models in Design
Models and modeling are the heart of all design.

Services and computer applications are partly
hidden.

Can stretch across time and space.
Cannot be seen all at once or from a single vantage point.

Models stand in for systems during analysis, design,
operation.

Using models, designers can unify otherwise
separate artifacts and actions.



A model of search

User
Context
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. is the Essence of Design.”

“Drawing is the essence of design.”

— Bill Buxton

“When attention turns to systems, modeling
becomes the essence of design.”

— Hugh Dubberly



Drawing ~ Modeling
Sketching ~ Modeling



Advantages & Dangers

“The advantages and dangers of models are well known.

The advantage is in the fact that this is the way to create a
theory—i.e., the model permits deductions from premises,
explanation and prediction, with often unexpected results.

The danger is oversimplification: to make it conceptually
controllable, we have to reduce reality to a conceptual
skeleton—the question remaining whether, in doing so, we
have not cut out vital parts of the anatomy.

The danger of oversimplification is greater, the more
multifarious and complex the phenomenon is.”

— Von Bertalanffy



Questions!



A Process of Modeling



subject

Observation may suggest models,
but models also frame and filter
observations.



\,
\,

Y

\,

idea subject

Thinking about how to explain our
observations may lead us to think
of alternatives or related ideas.



The process of representing an
idea may change the idea itself.

subject

representation



idea

subject

idea

representation

Sharing a model may
also change it.

ONG®)



All these feedback loops, and more,
act simultaneously—shaping and
o reshaping our models.
O

@ idea subject idea @
/ O

representatlon

L9




Questions!



How do you judge a
model?



Criteria for Judging
Fit
Least means
Consistency
Hierarchy
Predictive value

Final test with audience



Fit
How does the model fit the evidence?
Is our evidence relevant!?
s it reliable?

s it sufficiently granular! — sufficiently deep?

Do we have enough evidence to draw meaningful
conclusions? Does it have sufficient breadth?

Are the elements of the model necessary and
sufficient?



Least Means

Is there a simpler way to explain the evidence!

Given two models explaining the same evidence,
prefer the simpler.

Are the elements of the model “MECE”— mutually
exclusive and collectively exhaustive!



Consistency

Is the model internally consistent!?

Is it free from contradiction?



Predictive Value

What predictions does the model make!

Are our model’s predictions consistent with later
observations?

Do the model’s predictions help us make decisions
that might have been more difficult without them?



Hierarchy

How do the elements of the system appear to fit
together!

Is the structure of the system clearly visible!?
Do we know where to look first?

Can we find a clear path through the model?



Final Test With Audience

Does the audience understand it!
Do they agree with it?
Do they agree that they agree?

Will they act on it!



Example Models



Java™ Technology Concept Map

What is Java Technology?

This diagram is a model of Java™ technology. The diagram
explains Java technology by placing it in the context of related
concepts and examples, and by defining its major components
and the connections between them. It shows how developers
use Java technology to create programs that benefit people
everywhere, and explains how computers and networks relate
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A heart attack

¥so callad myocardial infarction or MY,
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innovation

Each innovation is a link between two conventions:
the one it replaces and the one it becomes.
An innovation is a pivot; it transforms one period into the next.

requires

Aq papa

(a bit of luck)
preparation
(immersion)

Some organzations have processes by which their members buld
{or buy) new ideas at a small scale. The organzations vet (or select
or destroy) ideas, moving a few to the next stage. They “ncubate”
new ideas in “hothouses” long enough to launch them into the
world. Examples include (perhaps most notably) Royal Dutch Shell,
some religions {such as Catholicism), venture capital firms, and
technology companies such as Google.

aids

Some communities (some ecologies) seem to have the variety and
structures needed to raise the probability of innovation (within
certain domains). For example, Silicon Valley, Route 128 around
Boston, Austin, Research Triangle, and Seattle all currently enjoy
this advantage.

‘se

cognition (definition)

Recognition of misfit comes from observation and experience.
Research methods—such as ethnography—help.

Butidentifying a problem requires definition
Definitons are constructed—agreed to.
They have constituencies.

Thus, definition is a poiitical act,

an exercise of power.

Insight begins a pracess of restoring fit. Insight remains the most
mysterious part of the innovation process. It may be imeducible, but
it can be aided. Immersion within the context is almost always
essential. Experience with other domains helps {by increasing
variety). For example, applying petterns from other domains can
help solve new problems. This is the promise of Gennch Altshuller’s

system known as TRIZ. (pcﬁl
Insight is a type of hypothesis, a form of abducti &st“f; S
Insight may come from judaposition & é’*b@’
and pattern matching. é\\\?‘;\%@/@e
i &
Gydrgy Polya suggests asking g,é“"s@"‘?»*‘a
Whatis the unknown? ,9@ &
What are the data? @:"\& \@‘\ &
What s the condition? (What are the constraints?) &
What is the connection between data and unknown? ®
What is a related problem?
How could you restate the problem?

What could you draw to represent the problem?

rticulation (prototyping)

For insight to matter, it must be
articulated—given form.

It might be a

hmnatheae.e
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Testing a prototype may raise questions about the framing of
problem or definition of goals. Reframing or refining opens the
possibility to trying other approaches.

Natural destruction {i. e, discarding poorly
performing variations) is the second
mechanism of evolution—and design

Creating variation is the firk mechanism / %
of evolution—and design o
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through conversations
with experience + values
drawing on a repertoire
of frames + metaphors
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reflects the quality of the creative process—and the curiosity
and determination of the participants.

& problems are “wicked™ (Rittel, 1959). Their definition
s on point of view, participants can always broaden
en their understanding and improve their solutons.

1 problems, starting and stopping are arbitrary and

| to the process. It ends only when we “run out of time,
or patience” (energy, will, or gumption).

Ps 0’8/3, "

 essential to the creatve
outside its core.
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to understand

what people wart
how culture is evaiving

to integrate

by seeing patterns.
by buldding consensus

In the middie, the process as sequence
may taka a detour and iterate in a loop.

Many craative people have said

that their best ideas came (ilumination)
after putting aside a problem and
letting it incubate.

tures + wiref

outlines + prototyp
minia

thumbnails + sket
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Ongeién idea has been hatched and

it miststill make its way into the wor
Communicating the idea to others
and buildng eonsensus for adoption
are partof the innovation process
but may lie outside the core crestive

Passing on respoasibility to others—
leaving a legacy—
is the final step inthe larger process.



The creative pracess plays an important role in the arts,
design, science, and the professions {medicine, engineering,
law, and busness). it has many analogues and synonyms.

quality cycle

The creative process is startingly similar to the quality
cycle (Shewart, 1339), popularized in business circles by
the quality management movement (Deming, 1382}.

(»E\
L
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self-regulating system

Like a self-regulating system, the creatwve process is

a classic feedback loop. Measure an essential variable;
compare it to a goal; and act to eiminate any dfference.

Dubberty Design Office
2501 Harrison Street, #7
San Francisco, CA 94110
4156489799

evaluative
research

scientific method

Forming a hypothesss is a special type of creative act.
Framing the creative process as “experimenting” shows
the close tie & has with the domain of science.
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& RN’

Institute for the Creative Process

at the Aloerta College of Art+Design A A
1407-14 Ave NW

Calgary, A8 Canada

T2N 4R3

403 284 7670



Thegoal istokeepthe process on course.

clinical process

When physicians meet patents, thay begin by taking

a history and examining the patient; tests may be indicated,
which contribute to a diagnosis, which indicates therapy.
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Dubberly Design Office prepared this concept map as a project
of the Institute for the Creative Process at the Alberta College of
Art+Design. The Institute exists to focus and organize activities,
enterprisas, and initiatives of ACAD with regard to the cultivation
of dialogue, research, and special projects that directly address

design process

The design process viewed as “problem solving” (Jones, 1976),
“problem seeking” (Pefia, 1987) or “turning existing situations into
preferrad” {Simon, 1953} is a variation on the creative process.
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)
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the nature of the creative pracess and design thinking. ACAD is
a leading centre for education and research, and a catalyst for
creative inquiry and cultural development.

Please sand comments about this model to icp@acad.ca.

interaction loop

Interaction (with computers or the wider world) answers three
questions: What do you sensa? (feel?] How do you learn + plan?
{know?) How do you change things? (do?) (Verplank, 2000).

]
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Design and writing by Hugh Dubberly and Shelley Evenson
Rasearch by ACAD faculty Vera Gartley, Wayne Giles,

Walter May, and Justin Wacdell

Creative direction by Jack Chung, Robin Bzhr, and Paul Pangaro



How to Play Baseball

1056 Disgiam Develapaees Speing 2000 Praims Chaystsshaky YuGus Grian Mecrfedt Mike Lakanns
Baseba I.I. is a game played by 2 t@ams of nine players that alternate between
offense ana defense. me objective is to score more runs than the opposition after
9 innings. A FUN is scored when a batter hits the ball and becomes a base runner who touches

1st, 2nd, 3rd and Home Plate. The game is officiated by an LLIT] p1 re. A Home Run i a fair ball
it over the outfield vll.

It can count for 1 to 4 runs,
depending on how many
runners are on base.

The game begins when...

Center Fielder
the pitcher throws a pitch to the batter. — @
Once this happens, any number of events
can occur. Here are two scenarios: one defensive
and one offensive you should know about.
Right Fielder
: SEE
an
Making an out et
The goal of the defensive team is to prevent runs from being scored. This is done by registering
3 outs before one or more offensive players crosses home plate.
e 20d Baseman
Arund Bl e3n 30
Infielder

Feded by an
Outheider.

3rd Baseman

3rd Base

Getting on base and scoring

The goal of the offensive team is to score runs. This is done by hitting the ball and safely advancing ‘Bastc concept of scortng & un
one or more runners around all four bases.

Officiating the game

Baseball is structured into 9 units of play
called innings.

The sitehing ofthe sides e 3 ous s 3 half faning.
Acyele of 300t foreach team (twe balFinnings) n

an inwing,

i

shiances t2
4 aduances Base rovers
.20 and it Base

Emmmmwmmmmum
The game ends when... S s o e St
mmm_»_an-:mmmmm ey 3 aeh AT tdtch with the
< -

Sem bt morm rune 3% the eodd oF 3 compite faning. i the feld.




Making an out

The goal of the defensive team is to prevent runs from being scored. This is done by registering
3 outs before one or more offensive players crosses home plate.

Ost: Gre of the hewe requsived Py Out & freizer e
retienents of a0 Fersin yoer fab o faal bl el
Py Bl A sl bt tram Carig it Nl ee g Mzates e goand
82 T g o e e e at bt
Batter s
I— Fly ball |—=¥ | caughe S Ot bemus | pyout
Swings and Hite all which if Fair o resailt in erther
|_ Ground |5 ERO SRR o o Tag Out || Foren Out
ball -
3 ‘Tag Ost: After wimrg the
bal, the batter or “rat bure
Parce Ost: A& batted 2ul. forcns
Fieided S e et
Malgeg: Iz catey = tase T Freter onuny
panunni:- furrer teaches it bne. :r-uxu;rna--l-:‘
0 Wrow £ & lamele B ravve machen i
Getti b d scori
The goal of the offensive team is to score runs. This is done by hitting the ball and safely advancing
Basic concept of scoring a run
one or more runners around all four bases.
Sutie ove As maginay i el
mast pass Prough 0 be calied 3 stbe
The stfee jovwe b The whfTh of Powme jlate Wala: Wver & Mtet reoe e
Urglee The or Teic officlal who and ewtends bom T beton of e wree $20 bula cunng & Setting
Coclares atethe 2 Jathe 's e o a9 W The UV Term eCovs 200 appesrance, be 1 et tied 52
L 2 pitch s @ ball or 57, 1 2 ¥ slapers OeR. e first base, AL sthe® bune *
Damted Dadl 15 Teul o0 L He 250 220 sdverce o Foegec i
mteprets the raie baad on al piays. oy the mali
] *
Does Not |esdmutbring | Called | setemmioed by Uspire ebea sihen sipee { el of 4 reeating 1 Walk Qlewrg the nutna o sdviece /
Swing aall Balls : 0 fist e ond becore &
Bateer - :;;::’::.::: Batter gets a hit or walk Second batter gets a hit or walk, Third batter gets a hit or
Strike Zone wwing ot arc te aapie Som and advances to first hase sdvances to First base advances to First bas
ot all m o e and advances base runner and advances base run
to 2nd Base to 2nd &nd Jed Bas
Ay Ball A tall ¥t
"o the ¥T 9% 30 ML
Fly ball ton b & 4 |thoefore must be
Swi one its Ball whieh o Fair will sesult i ether IV Aug foeir fe get the batter o olipwing the dotter to stvasce & rus i3 comrd wéen ¢ base nner safely cosses home icte
— His L o 0 first base and become &
Ground 8
Pair Ball: A batted tal ot it » Ot Ore of ol
AT oy Seteens Seme Suts and bal Freuded nu:n x.‘::.."‘
#ri baswe ov Fra buse and Tvee. O g el Fleltet: s cre o wam during ‘s hal-rerg
T s o, 20 aver dals Sewitzey when pich a WX Bal and ther [rprae Base Runner

9o inte e anfeid pav: At et 0 Dhrom 10 8 lea mate



Cought

Right Fielder
A Fy 8all can be
caught for an out
by any Infielder
- or Outfielder.
Left Fielder
2nd Base
2nd Baseman

A Ground Ball can be

fielded by an Infielder

or Dutfielder,

Shortstop
1st Baseman
3rd Base o
1st Base
Officiating th
Baseball is structured into 9 units of play
called innings.
*. ~ AN r The switching of the sides after 3 outs s a half-inning.
_/ / A cycle of 3 outs for each team (two half.innings) is
» * » « » Kl ks
Foul Ball counts sl
o as 1 strike Iming 1 2 3 4 5 6 7 8 9 tota
ond batter gets a3 hit or walk, Thirg batter gets a hit or walk, Fourth batter gets a hit or walk, [
advances to first base advances to first base sdvances to First base The team whose field the game
ard ai::-‘;:: :rx renner aﬁiladz\r:;;?;;':;ﬂrcfs and -:d:;‘:;:: bf-%f-:laﬂrers is bﬁng played on 1s Inown 86
? . ° N . o Batter the home team. The team that
has come to play them is known
as the visiting team,

Play begins with the visiting team
on offense (batting) and the home

Home Plate
team playing defense on the field.
T3e arer safely csIEs hame pinte L - - -
The team playing offente continues to bat until 3 outs
are made against them by the defense.
[ The game ends when... - B
X nine innings have been played. The taam with the most runs after wins. Each time 3 outs are made the teams switch with the
Catcher Umpire If the game is tied after nine innings, extra innings are played until one eenative (batting) team b ing the defonsive team
#eam has more runs at the end of a complete inning. in the Seld.




o

1st Baseman

Officiating the game

Baseball is structured into 9 units of play
called innings.

A cycle of 3 outs for each team (two half.innings) is

The switching of the sides after 3 outs is a half-inning.
| called an inning.

Foul Ball counts
as 1 strike

Inning 1 2 3 4 5 6 7 8 §
The team whose field the game
is being played on is known as VISITORS
has come to play them it inown

the visiting team,

o e voucse Oee® OOee Oee

Play begins with the visiting team Strikes Outs
Home Plate on o¥ense (batting) and the home —

team playing defense on the field. |

L The team playing offense continues to bat until 3 outs

M L
The game ends when... USRI Sontes Sham i the et
nine innings have been played. The team with the mast runs after wins. Each time 3 outs are made the teams switch with the
If the game it tied after nine innings, extra innings are played until one offensive (batting) team becoming the defensive team
team has more runs at the end of a complete inning. in the Seld.




Questions!



How to Build Models

A Talk by Dan Roam,“The Back of the Napkin Guy.”



Video
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Questions!



TopHat Question



WISCONSIN

UNIVERSITY OF WISCONSIN-MADISON

Thanks!

Irene Rae

Computer Sciences
University of Wisconsin—Madison

CS-570 Introduction to Human-Computer Interaction



