uence of events,
cess, or show.
'an end and can

teams can use to visu-
inking. By using these

Universal Methods of Design: 1
Develop Innovative Ideas, and D
Rockport Publishers, 2012.

1.1n 1948, Your Creative Power by Alex
Osborn was published. The book documenteq
the brainstorming technique that had been
used at Osborn's famous ad agency, BBDO,
since the 1930s. Brainstorming was further
popularized in Osborn's book, Applied
Imagination: Principles and Procedures of
Creative Problem-Solving, 3rd ed. Buffalo,
NY: Creative Education Foundation, 1993,

2. Hyerle, David. Visual Tools for Constructing
Knowledge. Alexandria, VA: ASCD, 1996,

3. See note 2 above.

4. Ausubel, David, Joseph D. Novak, and
H. Haneslan. Educational Psychology: A
Cognitive View, 2nd ed. New York: Holt,
Rinehart & Winston, 1978.

Further Reading

Clarke, John H. Patterns of Thinking:
Integrating Learning Skills in Content
Teaching. Boston, MA: Allyn & Bacon, 1990.

Sinatra, Richard, et al. “Integrating
Computers, Reading, and Writing AcCross
the Curriculum.” Educational Leadership 48
(1990): 57-62.

_ m ™
N
HEm ||
127**’-—’-_‘-—"—1
ool
a—rd ]

See also 12. Cognitive Mapping * 16. Concept Mapping + 56. Mind Mapping

Brainstorming webs are helpful
when developing a central concept
or question and its identifying
characteristics, supporting facts,
and related ideas.

Tree diagrams communicate
hierarchy, a classification system,
or relationships between main and
supporting ideas.

Flow diagrams, or flowcharts, show
the actions or processes of different
actors in a system, communicate a
process, or show cause and effect of
interrelated elements within a system.
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, teaching practices of law and
vame for design practice and

éﬁlmchm and in the writing of
Jtory research for understanding exist-
ion. but can also be used to study the effects

ining O intensive knowledge about a single instance
m&am rmay be of individuals, organizations, entire
% auisuums’ ‘mm" et dmses emen;e' during data collection and analysis,
which typicall include the following features:*
. Selection of a case or small set of cases for a situation or area of concern
+ Study of the case in context, in its social and physical setting

+ Collection of information using multiple, triangulated methods such as interviews, observa-
tions, unabtrusive trace measures, and document analysis

Case studies are inclusive, assuming that consideration of the whole, covering interrelationships,

Is more advantageous than a reductionist study of parts, and that this depth compensates for any
shortcomings in breadth and the ability to generalize. Furthermore, the case study method does not
look for representative instances, but welcomes extraordinary cases and outliers. However, descrip-
tions from a single researcher should be cross verified to enhance the reliability of participant
accounts, while still recognizing that each individual point of view may be valid. While single cases
are nat enough to support or reject hypotheses, they may shed light on theorys

Case stu:g:e have been pmpmeﬂ 35 useful for designers, bearing some resemblance to the design
:ﬁ :ud&s requne the researcher to determine a problem, make initial hypotheses, con-
research through interviews, obsenvations, and other forms of information gathering, revise

1 et

il ualitative Adapted Exploratory Particinat

| Traditi Generative patory
itional Evaluative Observational

2 Unive
S Self reporting
) B ; Expert review
S Design process

Universal Methods of Design: 100
Develop Innovative Ideas, and Design
Rockport Publishers, 2012.

1.Yin, Robert K. Case Study Res
and Methods, 3rd ed Thousan
Sage Publications, 2002.

€arch: Degigy
d Oaks,

2. Harvard Law School introduced the
concept of case study beginning in the late
1870s, taking advantage of €Xisting caseg
natural to the practice of law, and in reaction
to traditional teaching methods Tequiring
memorization and recall. By the 1920, the
Harvard Business School followed, with the
added challenge of writing its own cases
Harvard Medical School introduced the use
of case studies in the 1980s. The adoption
of case studies as an educational approach
fostered in-depth reading of cases, analysis,
and the dialectic of classroom discussion
In professional programs, case studies
proved to be a needed bridge between the
scholarship of theories, and connections
to real-life experience to inform decision
making. See:

Breslin, Maggie, and Richard Buchanan. “On
the Case Study Method of Research and
Teaching in Design.” Design Issues 24, no. 1
(Winter 2008): 36-40.

3. Breslin, Maggie, and Richard Buchanan
“On the Case Study Method of Research and
Teaching in Design.” Design Issues 24,n0.1
(Winter 2008): 36-40.

4. Robson, Colin. Real World Research:
A Resource for Social Scientists and
Practitioner-Researchers, 2nd ed. Oxford
Blackwell Publishers, 2002.

5. Sommer, Robert, and Barbara Sormmer
A Practical Guide to Behavioral Research
Tools and Techniques. New York Oxford
University Press, 2002

6. See note 3 above.

7. See note 5 above.

See also 35, Evidence-based Design + 70. Research Through Design « 74. Sec

ondary Research
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1. The cognitive mapping tech
in George Kelly's Personal cq
Personal constryct theory holds thatin g
attempt to anticipate and predict future '
events, humans make Sense of th
creating subjective classifications-or persong)
constructs. By differentiating concepts, we
create meaning, and can intervene as necessy
to get what we want from the world-a "premc:ry
and control” view of how the world works, Sea
George Kelly's two-volume opus:

NIQUe S g gy
nstruct theory,

€ World by,

Kelly, George. The Psychology of Person/
Constructs (Volumes 1and 2). New York:
Norton, 1955.

2. For an explanation of how to codify text-based
documents and create cognitive maps, see.

Ackermann, Fran, Colin Eden, and Steve
Cropper. “Getting Started with Cognitive
Mapping" in The Young OR Conference,

University of Warwick, 1992: 65-82.

Eden, Colin, and Fran Ackermann. Making
Strategy: The Journey of Strategic
‘Management. Thousand Oaks, CA: Sage
Publications, 1998.

3. “What's In A Name? Cognitive Mapping. M4

ing." m
Mapping, Concept Mapping wiwbanxac

4. See note 3 above.

5, See note 2 (Ackermann, Eden, and COPP”
above.

6. See note 2 (Ackermann, Eden. and cropPe!
above.

above

n)
7 See note 2 (Eden and Ackerma"

n Monteiro. Lufs
ério LUCO
1 Mobillty

8. Gomes, Luiz Flavio Autra
Alberto Duncan Rangel. and Rog!
Jeronimo. "A Study of Professwréaognmve
in a Large Corporation Through i
Mapping." Pesquisa Operamona/ g
(2010): 331-344.

Universal Methods .
Develop Innovative
Rockport Publishers, 20

Leave the company headquarters in Rio

-+
Have |OV,l ;')rofasslonal Be far from 'ﬂ"‘"Y\ Search for a better

satisfaction quality of life
Not to search for lower
/ quality of life
.‘\

Have the opportunity or
Have difficulty of

Be close to family
Have high professional
Have low quality of prospect of an increase
adaptation to life in Rio

T

Have a high cost of

satisfaction
living in Rio transportation in salary

Have a low cost of living

Have high quality of Have no prospect of an
in Rio

transportation increase in salary

Have no difficulty of
adapting to life in Rio

/

Have culture shock

o Have a bad social
environment

Being able to cope with
violence of Rio

Have a good social

Being unable to cope
environment

with violence of Rio

Have no culture shock| Have very limited

housing options R Have the right
professional profile for
ave broad housing \ the business unit

options

Have a low salary for
life in Rio

\ Have no right
\ professional profile for
Have bad working condilmns\ /4 the businesss unit

Have health problems

Have a good salary for

s Have no health
life in Rio

problems

Have good working conditions

Have low managerial

e . 4
BT tenes To believe in recognition by |

Ul To believe in starting

a new career in the

Not to believe in recognition 7 business unit
by the businessy
\ Not to believe in starting
a new career in the

Have lack of knowledge /
maturity experience

Have high managerial To do frustrating tasks

competence To do relevant tasks

Have lack of criteria for
professional development

business unit

Have criteria for pr i Have /
development maturity / experience

—» ="may lead to" or "may imply"
= "instead of"

Cognitive maps reveal people's underlying agendas and
decision-making criteria. Researchers in Rio constructed
this cognitive map based on questionnaire responses

of employees who are considering leaving a company
headquarters in Rio to return to their Brazilian state of
origin. The most salient concepts are the ones with the
most connections to other concepts.®

Cognitive Map courtesy of Luiz FIdvio Autran Monteiro Gomes, Luis Alberto Duncan Rangel,
and Rogério Lucio Jerénimo

See also 17. Content Analysis * 48. Interviews * 39. Exploratory Research

31




WS, people

an opportunity for
\en using these results

-based collage sessions

rson, but sessions are
participants present their col-
t %boi)t image choices and meaning.

1a (technology, information), or their feelings
or their home or work life. A common
agéinstructions. for instance, experiences past,

/be provided with a blank paper canvas on which to
rames or lines to suggest placing words and images

Q‘Bmaﬁ”em used 10 ook for patterns and themes within and across several collages.
m?mmﬁu:ﬂm of prarﬁmhrrlmages.‘words, and shapes, negative and posi-
R -WMEM;me paqe. and the relationship between elements.
e w‘m'ﬂy : ﬂqﬂr”::the ?nalysg collage interpretations may be compared

: o $ m‘amgam; ﬂmaﬂmded‘ : msﬁ:): daent'! th(tase Who were not there; by individually

{ with and without the mmm;memm’g. S Sign teams; and by analyzing the visual artifact

Exploratory
Generative
Evaluative

Participatory
Observational
Self reporting
Expert review
Design process

Universal Methods of Des
Develop Innovative Ideas, and
Rockport Publishers, 2012.

1. Creative, partlcvpatory to
including collage, have be:
Liz Sanders. See, for exa

0ls for design,
en Pioneeregy by
mple:
Sanders, Elizabeth BN, ang
“Harnessing People’s Creatjy
Expression through Visug C
Focus Groups: Support/ng E
Development. London: Tay
2001.

ColinT William
ity: Ideation and
OMMunicatigy:

ffective Prodet

or and Franm‘

See additional readings from research ang
practice at http://www. maketools com

2. Stappers, Pieter Jan, and Elizabeth 8-y
Sanders. “Generative Tools for Context
Mapping: Tuning the Tools" in Design and
Emotion: The Experience of Everyday Things
London: Taylor & Francis, 2003: 85-89.

Collage allows participants to project their thoughts,
feelings, and desires onto a visual artifact, providing
insight and inspiration for design teams.

See also 21. Creative Toolkits + 44. Generative Research «

Participant engaged in the collage-making process to communicate
personal impressions of information technology, today and in the future.

61. Participatory Design

\ metat

A finished collage.

hov

work & family
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objects, and events as
visualize the complex-

arstood, but others will represent new know!-
ok “new connections into focus within the context
. nformation As new insights are formed, designers can study relationships

N
¢ dy und

petween 0k and new concepts,revealing new meaning s i elates to the domain.

‘ ‘lbws!n:lamteptmltmwtaﬂotmeamodumerstanding of the domain. If one's
Mummsmnﬁmm to make meaningful interconnections with
mm'mmmmmfwsmm is a key step that will provide context and
structure to the map. “How do people share pictures” and “How do people want to share pictures”
should lead to different maps: the former providing a listing of options, the latter, a more exploratory
audit suggesting a range of opportunities.

After a focus question is generated, 3 list of fifteen to twenty-five concepts should be identified and

| ranked from general to very specific. as they relate to the focus question. Successful concept maps

] | are organized hierarchically based on this ranking, even if it s just a loose organization at first. Once

b 1 a.loltmmaeram&enmﬂep s to initiate the construction of a preliminary map using
{ 1 | either paper-based o computer-based tools that make it easy to move concepts around. Ideally, the

. I 1 mmmmmmwmmmmmmemmm is reached.

[ 11 Fammﬁn 5 h‘mm identify relationships between subdomains in the map, and
{ - f = concepts. This can be the most difficult step for the mapmaker:#
"'a“\.l- Tevise, reposition, and rewrite until a final

R

h Quantitati —
Attitudinal e Innoy
Qualitative Adapfe‘;"e Exploratory Participat
Traditional SR Ro2s] pat.ory
. Evaluative i - 2
" Self reporting

Expert review
e Design process

Universal Methods of Design: 10
Develop Innovative Ideas, and Design
Rockport Publishers, 2012.

1. While résearching how

Children |
3
New concepts and infor; o

Mation, Dayiq
Ausubel determined that 1earning i,
Ore

meaningful when new Information is
assimilated into existing frameworks th
children already grasp While seeking :t
better way to represent the 1earning pro,
what emerged was the idea of Visually G
representing children's knowledqe Inthe
form of a concept map. See

Ausubel, David P. The Psychology of
Meaningful Verbal Learning. New York and
London: Grune and Stratton, 1963

2. Ausubel, David, Joseph D. Novak, ang
H. Hanesian. Educational Psychology: A
Cognitive View, 2nd ed. New York: Holt,
Rinehart & Winston, 1978

3. See note 2 above.
4. See note 2 above

5. Novak, J. D., and A. J. Cafias. “The Theory
Underlying Concept Maps and How to
Construct and Use Them" in Technical
Report IHMC CmapTools 2006-01 Rev.
01-2008, Florida Institute for Human and
Machine Cognition, 2008, http:/cmap
.ihmc.us/Publ|cat\ons/ResearchPapersf
TheoryUnderIylngConceptMaps pdf

CmapTools, a knowledge modeling kit that

05, IS
is designed to construct concept maps.
available online at cmap.ihmc.us

Further Reading

Novak, Joseph D,. and D. Bob Gowin

Learning How to Learn. Cambmdje
Cambridge University Press: 198

fappind
Preszler, R. W. “Cooperative conceptM P! :

Jmproves Performance I Bwo\ogém s
College Science Teaching 33 (2

" Jouma‘l [

See also 08. Brainstorm Graphic Organizers

Concept Maps |

helps to
answer
T Focus Question(s)
needed to _—
Organized answer are

Assoclated Feelings
or Affect

includes Knowledge

is \
necessary \

for
Is comprised of \ DComzxt t
ependen
eg
| G
connected_ |  Linking i
Bhe Words form

are

add to

are

are

may be

T oo )

Perceived \ 5 Units of Meaning
Regularities of (—J l
Patterns Labe\elzd

constructed in show
Hierarchically
Structured

Interrelationships

between

needed to
see

aps are organized in a

hierarchy, with the focus
he top of the map and
ral concepts below it

pts are well-understood ideas,

s. When linking words
or more concepts, a
proposition is formed that potentially
challenges existing thinking or
creates new meaning.®

- 12. Cognitive Mapping * 56. Mind Mapping
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1. Hyerle, David. Visual Tools fo
Knowledge. Alexandria, VA: A

2. See note 1 above.

3. See note 1above,

Further Reading

ot follow a neat pattern
hink through complexi-
nmarize and test assumptions,
‘ﬂ;apethe data into meaningful

Buzan, Tony. The Mind Map Book. New York
Plume, 1996.

Buzan, Tony. Use Both Sides of Your Brain,
3rd ed. New York: Plume, 1991

Wycoff, Joyce. Mindmapping: Your Personal
Guide to Exploring Creativity and Problem-
Solving. New York: Berkley Books, 1991
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oy ‘ g N ne 554, LEcTion &3 %
Astl demmmwh will reveal deeper, more granular Y ‘
mmwmmnmwammaw connections with lines. It is i

the connections of concepts that create meaning.
4. Continue this process of making free associations until all relevant i i

SU . pieces of information are
represented. As new information comes up, add it to the map.

y5. Beforededaﬁng.memapmuetaslaywm\ﬁ‘forawh‘ i i
L ile. The idea is to strengthen concepts
and their interconnections with i n
i hopes of creating new kmwledge and understanding.

See www.mindmapinspiration.com.

© Paul Foreman http://www.mindmapinspiration.com

tors
(ers,

<inale words ol ple noun clus
When used as a method of analysisand  Use single words or simple noun cu

sense-making, mind mapping allows us
to simultaneously identify the subject
of the map, relationships between

common symboals, hand-drawn Images
1 with

and group»re\ated informat

1di ir uni
i By providing people a means to visually represent their unique thinking patterns in a nonlinear,

visual way, rese hers can better sual cues

starbursts or clouds. Thes

K

i information. After the map is e x " e to transform the map to 3

{ Ings. When mind mapping isumm"l)m t‘t? have the user' explain the pieces of the map, and its mean- the components, and understand serv e e o
'S manner. it would fall under a “self-reporting” method, and the relative importance of the s of the information space

| should be further vetted wih adi =
; ed with additional Observation-based research, Nonetheless, it can be used to RS

reveal basic, idioSYnClaﬁCDaﬁemsufmlnking_z information that is represented. The

ability to understand the boundaries,
and at the same time understand
the interconnecting parts within the
system, reflects our human capacity
for systems thinking at work.”
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