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ABSTRACT

Students come to design education with differerglggoSome
seek to acquire expertise in design, others talspecialized
methods tailored to a research domain. Furthernstuegents in
the area of information system design confrontrgdditerature
of diverse perspectives on design, all of which poeentially
useful. To disentangle this literature and to depetudents’
knowledge and know-how for design, a ten-week auited
Theories and Practice of Design for Information tBys was
developed Pedagogically, this introductory course is neither
studio course nor a methods course. Instead, éstak‘design
perspectives” approach where students engage a anuofb
substantial perspectives on design through conakpdand
experiential study. This paper introduces this pedial
approach and describes eight design perspectivelading
readings, key questions, and activities. It conetudith lessons
learned for positioning students to engage thepidag between
the theory and practice of information system desig
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1. INTRODUCTION

Students come to design education from a wide raoige
backgrounds and motivations. Some seek to becomsgde
experts and intend to devote a good deal of thautysto the

design process. Others — with primary interests lthautside

of design per se — seek specialized methods tdiltwethe

problems of their domain. Still others do not yebw what

knowledge, skills and sensibilities they seek frdesign. They
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only know that in some significant way design arekign
research will intersect with the work they intendoursue.

Traditionally in design education, studio courseswaell suited
to students who intend to commit a significant portof their

coursework to design training. Targeted design oultourses
are well suited to students who already know whesigh

perspectives they will emphasize in their desigseaech and
practice with information systems. But how shouldapg@roach
design education for students who come to informmasiystem
design with a wide range of backgrounds and sedékoad

exposure to design theory and practice — studentsneed the
field as a whole untangled and linkages made tonitid they

will be pursuing? That is the design education lelhgle we
take up in this paper.

To address this challenge, we developed a ten-weekse
Theories and Practice of Design for Information t8gsbased
on the idea of design perspectives. Design perispsctwhile
never definite, refer to characteristic theoried &now-how —
theories for making judgments about the uses anitsTaf a
perspective, know-how for making new artifacts actiieving
results, fitting of the perspective. Certainly, take a
perspective and to work within it faithfully reqes practice,
along with reading, study, and critical discourse.

We make three contributions. First, we describe diesign

perspectives approach, which positions studenengmge the
interplay between theory and practice for eight anaj
perspectives on design. Second, for each of thiet elgsign

perspectives, we present the readings, key qusst@om design
activities. Additionally, we give in-depth descigts of three

activities, showing how they integrate both conuaptand

experiential study. Third, we discuss our expemgsnwith this

pedagogical approach, present lessons learneduayygst how
the approach might be applied to different settiraysd

extended. All course materials are available in kheman-

Centered Computing Education Digital Library [13].

2. LEARNING TO DESIGN

According to Schén: “The paradox of learning a lsealew
competence is this: that a student cannot at €irsterstand
what he needs to learn, can learn it only by edugdtimself,
and can educate himself only by beginning to dotvideadoes
not yet understand” [28, p. 93]. In design educatiwo basic
pedagogical approaches have been used to inviterski to
resolve this paradox: the studio project and th#hots course.

Thedesign studias the quintessential environment for learning
to design. It is distinguished from other learnfagnats in that:

i) Students work on relatively open-ended problenisere
heterogeneous issues are addressed; and ii) Séutenate and
produce multiple solutions with the guidance ofulac who
help constrain the problem [20]. Studio coursed tierbe time-



intensive. They tend to take place within a deaidgbhysical
space to afford the cultivation of a rich assorttmeri
information resources that support the learninggss. Finally,
they tend to pose a single problem or a family afbgems,
enabling students to both collaborate and gracgyoasimpete
with each other.

Coming out of the design methods movement of th&®4 9683],

methods courseén contrast, focus narrowly on techniques that

facilitate particular modes of inquiry (e.g., arsdy synthesis,
and evaluation). Method courses develop studeri#is Sor

selecting and executing particular methods, suchuasing a
brainstorming session (analysis), producing amiffidiagram
(synthesis), and performing a rigorous cost-bereefilysis of
set of solution options (evaluation). In some cesygarticular
techniques are presented in an integrated fashimnwan

overarching methodology or point of view. Exampieslude
Rosson and Carroll's textbook on scenario-based nlg&id]

and Friedman’s course on Value Sensitive Desigh [10

With this paper we introduce a third approadtesign

perspectivegourses that seek to promote “design thinking” and

to develop students’ skills and sensibilities foeveral

substantial perspectives on the design of infoilonaglystems. A
perspective foregrounds a particular element of design

process, or constellation of elements, and is whdkg a

seminal writer and body of scholarshipesign as Reflection
[28], for example, emphasizes that design unfolad®ugh

cycles of action and reflection, where a designeates an
artifact, then reflects upon its qualities which,tiirn, leads to
revisions. Design as a Social Proces$d], in contrast,
foregrounds different features, especially the redity of

design representations for externalizing knowledige sharing
it across boundaries. Design perspective coursesnato
privilege any one perspective; rather, they seeketmip

students with a repertoire of perspectives that marengaged
in-depth in subsequent course work and research.

Pedagogically, a design perspective course seeteraling
between conceptual and experiential study. As destibelow,
this is achieved by creating a close coupling betwa set of
readings about a perspective and a tightly focudesign
activity, which is structured to prompt students'émperience”
a perspective. This blending develops studentsiwkenbge and
know-how for design.

3. COURSE OVERVIEW

3.1 Learning Environment

General curricular structure The course, titled’heories and
Practice of Design for Information Systemseded to fit within
a standard 10-week quarter. Offered as a 3-crexditse, the
class met once a week for three hours and incluihed
expectation that students would work an additioriak hours
per week outside of class. These constraints wapmsed by
general curricula considerations at the Universiof
Washington.

Physical Facilities We taught the course in a regular university
classroom. No dedicated classroom or studio spaes w

provided beyond the duration of the 3-hour weeklgss
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meeting. While tables were fixed to the floor in an
amphitheatre-type arrangement, chairs were movablehat
students could form small groups to work on desigfivities.

Stuff We provided students with materials as appropriat
the design activity. Typical materials includedickh colored
markers, colored pencils, origami paper, multi-cetbstickies
of assorted sizes, colored dots, shiny gold stacdorful
modeling clay, glue sticks, string, scissors, aost@r paper.

3.2 Student Background

Several assumptions about the background and rtiotivaf
students who would be interested in a perspectppsoach to
design explicitly guided our development of the rseu We
identify those assumptions here. First, rather tliaawing
students who had entered a design program (e.indirstrial
design), we assumed students would be pursuingigradtudy
in other disciplinary areas such as informationersce,
computer science, and technical communication. W® a
assumed students would be at different stagesein gnaduate
studies but that most students would be takindlzdurse load
and would also be busy working on research prajedte
further assumed that while some students might have
background in one kind of design (e.g., softwargiregering),
all students would have a limited awareness obtioad sweep
of approaches to design. Finally, we assumed stadeauld
have different motivations for learning about desimcluding
to discover new knowledge through design-basediipagu to
inform the design of information systems throughe th
application of social science research.

By and large, these assumptions were born out. &ewurt
students representing information science, compsoé&nce,
and technical communications enrolled in the coassevell as
a few students from geography and biomedical
informatics. Of the 14 students, about 10 werehia first or
second year of their graduate programs. For ahefstudents,
this was their first course on design as a sulifeits own right.
Most students anticipated carrying out some asplegesign or
design research in their doctoral work.

3.3 The Design Perspectives

Given the pedagogical aim, the next step was tadem what
perspectives to include. We recognized it wouldb®possible
to include all potentially valuable perspectivesanl0-week
course and still engage each perspective in amabdamount
of depth. Thus, we aimed for a balance among thsigde
perspectives along three dimensions: rationale inglitive

processes; micro vs. macro levels of analysis;tattbm-up vs.
top-down strategies. Students explored eight
perspectives in all as follows: design as reflattias social
process, as dialog, as hierarchical decompositi@s,
composition and pattern making, as invention, atgjsation,

and for human values. The first class introducedctiaracter of
design and the last class was devoted to the Dé&sign. Table
1 provides an overview of these perspectives intudkey

guestions and readings for each, pedagogical agpraad a
brief description of a design activity. As notedliea, handouts
for all the design activities are available [13].

health

design



Table 1. Summary of design perspectives and actiwits, weeks 1-10.

Design Perspective
(weeks 1 -5)

Key Questions and
Readings

Pedagogical Approach

Design Activity

1. The Character of
Design

Can creative design be
stimulated through prescribe
activity? What is a wicked
problem and are all design
problems wicked?

ReadingsMountford [23],
Rittel & Webber [26].

Examine the qualities that
d differentiate design from
other types of creative
problem solving.

Engage in a strongly
constrained first design
problem.

BLACK SQUARESI: Using 4 black squares cu
from construction paper create four
compositions that express each of the
following concepts (12 sketches total):
order, tension, calm.

BLACK SQUARESII: After class, create
solutions to the black squares problem for
the words: increase and playful. Generate
preliminary sketches and select one “best”
solution.

)

2. Design as Reflection

How do the materials of a
design problem influence the
design process? What guide
the selection of an effective
solution from a range of
possible solutions? How do
designers talk about the
design process?

Reading Schon [28].

Reflect on the design
process. Develop a

5 vocabulary for describing
design activity.

Observe how an expert
designer approaches a
design problem.

Compare the design proces
of expert and novice
designers.

Home ENERGY USE Observe an expert
designer as he invents an information syst|
that promotes efficient energy use in the
home.

Reflect on how your design process
compares with that of the expert designer.

3. Design as Social
Process

How can designers account
for users in a context-of use,
specific usage scenarios, an
finally, that not all users are

the same?

ReadingsBuucciarelli [5],
Holtzblatt & Beyer [15],
Carroll [7], Pruitt & Grudin
[25].

Explore ways that design
can account for social

social actors.

Technique Expose students
to contextual design,
scenario-based design, ang
personas.

i,context, social process, and design to solve the Home Energy Use

HoMmE ENERGY USEREVISITED: Use a
combination of scenario and persona base

problem from the previous week.

4. Design as Dialog

What is the role of rationalg
and rationality in design?
How does the process of
recording a design rationale
influence the design process

ReadingsMoran & Carroll
[22], Isenmann & Reuter
[17], Winograd & Flores[32].

2 Explore the value of
capturing design discourse
and decisions during the

design process.
o

' Technique Expose students
to design rationale.

FIND MY MoMMA, PLEASE! Design an

information system to help parents and thei

children get in contact with each other
during an emergency. As you do so,
construct a design rationale that captures
your emergent decision-making process.

=

5. Design as
Hierarchical
Decomposition

In what ways can the design
of information systems and
people’s interactions with

those systems be understood micro-level.

as a hierarchy of component
How can the decomposition
of elements be used to
support design?

ReadingsSimon [29], Lane
et al, [21], Greenberg [12].

Explore the value of task
analyses and decompositio
for improving design at the

5?
Technique Expose students
to the GOMS (goals,
operators, methods, and
selection rules) model.

SWAPPING FAST, FASTER, FASTEST. |dentify

nthree different editing methods for swappir
two phrases in Microsoft Word. Then,
choose two of those methods to compare
(a) modeling performance with a keystroke
level model and (b) testing your models
empirically with performance data from
users.

by
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Design Perspective
(weeks 6 — 10)

Key Questions and
Readings

Pedagogical Approach

Design Activity

6. Design as
Composition and Patter
Making

If designs can be decomposé

ninto basic elements, can they
also be built up from smaller
elements into larger ones? Ir|
what ways do patterns and
pattern languages capture th
proposition?

ReadingsAlexander [1],
Erickson [8], Bang [3].

2cExplore the relationship
among primitive elements
and the construction of a
pattern language built up
from those elements.

S
Technique Expose students

to patterns and pattern
languages.

PArRK CONSTRUCTIONKIT: Develop a paper
prototype of a visual programming languag
to support the design of a public park —
including primitive elements (e.g., rose
bush) and their composites (e.g., bed of
roses) — as well as one or two “Alexander-
like” patterns that link human activity with
an aspect of the park design.

7. Design as Invention

How are new artifacts
invented? Do they emerge o
of nothing? Or are they best
understood as incremental
improvements? Where do
really new ideas come from?

Reading Petroski [24].

Explore the incremental
itdimension to new designs.

THE NEXT GENERATION TIME PIECE: From

sun dials to grandfather clocks to pocket
watches, time pieces have evolved — great
mobility, smaller size, lesser weight, greate
accuracy. Envision the next generation tim
piece.

D =

8. Design as
Participation

How can users participate in
the design process? What dg
we mean by a robust sense
participation?

ReadingsFloyd, et. al, [9],
Kensing & Madsen [19].

Explore substantive user
participation in the design
fprocess.

Technique Expose students
to the Participatory Design
practice of Future
Workshops.

INFORMATION SCHOOL PHD ADMISSIONS
Process Conduct a future workshop with
relevant stakeholders to generate new visi
for the PhD Admissions process.

ons

9. Design for Human
Values

What is the place of human
values in the design of
information systems? How
might the design of
information systems
transform not only everyday
activities but society as well?|

ReadingsFriedman et al,
[11], Hendry et al. [14], lllich
[16].

Explore the ways in which
the design of information
systems writ large can be
used to address societal
change.

INFORMATION TOOLS FORSOCIAL CHANGE:
Use Convivial Reconstruction or Value

or approach to the societal problem of
providing health information to groups that
are often disenfranchised (e.g., homeless,
drug users).

Sensitive Design to sketch a design program

10. Design Expo

Given a specific design
problem, how do designers
know which design
perspectives to invoke and
when?

Designer’s Choice! Explore
when a design approach is
appropriate and for what
aspects of the design
process. The integration of
design approaches should
be reasonable and reflectiv

MANAGE MY MEDS (contributed by a
student): Design an information artifact to
help people managing complicated drug
regimens (e.g., for HIV+) remember when
their medications need to be taken. This
device could also keep track of which
emedications have already been taken.

To engage the interplay between theory and prautitten a
design perspective, we selected readings and diedissign
activities to achieve a tight focus. The goal waspbsition
students to experience the perspective directlyuiin acting
on a problem. Design activities typically lastedigbly 60
minutes, followed by 30 minutes of class reflectiand
conversation about the design experience. Givenstimt
amount of time devoted to the actual design expeeigour
emphasis was on experiencing the design perspentivdess
so on the outcome of the design process. Thatdssnwgaged
in conversation around the rigor of the design esscand
how the design practice informed on students’ ustdeding
of the design perspective, its strengths and limita.
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The course culminated in a Design Expo (describegtéater
detail in Section 4.4) in which students broughy anall of

the design perspectives to bear on a single stwdidinted

problem. Here the challenge was for students terdéhe

which specific design perspectives to bring to thesign

problem and to provide compelling reasons for tlchivices.

As with the more focused design activities, oueiast was
more in understanding the value of a particularigtes
perspective (or perspectives used in combinatitan tin

developing a “best” design as a final product.

Finally, it is worth noting that as a group the idas
perspectives and associated activities coveredia minge of
granularity with respect to human activity. The mmIbegan
with students practicing design reflection on aforimation



system to improve home energy use. Toward the midfithe
course, finer-grained human behavior was explohedugh
task analyses and key-stroke performance evalsatbword
processing as part of investigating the hierardhica
decomposition perspective. Toward the end of thersm
larger organizational and societal concerns werriddnt to
the fore when students engaged design as partaipsd
examine a university’s admissions process for Ppjlieants
and design for human values to envision a desiggram or
overarching approach to the problem of providingltine
information for groups that are often disenfranetiissuch as
the homeless or recent immigrants.

3.4 The Weekly Intellectual Rhythm

To achieve the pedagogical aim to “think like aigesr”, we
developed a weekly intellectual rhythm that begaiorpto
class with individual reading and reflection on eandesign
perspective, class discussion about the centradteans of
that perspective, a design activity targeted to pleaspective,
further class discussion about experiencing theigdes
perspective, and concluded with individual writteflections
on the design experience. During the 3-hour classtimyg,
breaks were interspersed as needed, typically glutive
design activity. Nine of the ten class sessionsetjofollowed
this rhythm. (The exception was week ten, wherelesits
presented solutions to the Design Expo).

Specifically, for each week, students and instmscto

progressed through the following five steps:

1. Preparing for class: Reading and reflective wtti To
prepare for class, students read one to three sfaalings and
wrote one-page position statements in responsedgwoiding
question, such as “Write a question you would berésted in
discussing based on any of the first three artidfégn, write

a one-page reflection on your question. That isculs your
own question.” Students submitted their statemenisr to
class. In addition, students were occasionally dsie do
some preparatory design work for Step #3, the desig
activities.

2. Focused discussion of readings.the first 60 minutes of
class, the goal was to establish a common, conakptu
foundation for the week’s design perspective. Tatds, the
instructors guided students in a structured disenssvhich
was based on careful review of the readings andests’
written statements (from Step #1). The graded rstaés were
returned at the start of class.

3. Engaging design activitiedn the second 60 minutes of
class, the goal was to engage in an “intense,gstieig design
problem”. We sought to devise and structure problsmthat
the fundamental aspects of a design perspectivddwoel
experienced as the problem was engaged. We emptabie
importance of following a rigorous process. The liyand
character of the final artifact was important otdythe degree
that it revealed key aspects of the perspectivepanckss.

4. Reflections and critical discussidn the last 30 minutes of
class, the goal was to reflect on how the actighgaged
particular aspects of the design perspective andetttify and
discuss commonalities and differences. Typicalljudent
groups described the outcome and the process kiegt t
followed, highlighting such things as impasses hod they

were overcome, changes in perspective, and when new

insights were discovered. Whenever appropriate, the
instructors guided the discussion back to the regdi
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5. Post-class: Reflective writingfter the class, students were
typically asked to write a 1-2 page reflection abitne design
problem. Again, the emphasis of these write-ups laegely
on the experience of following a disciplined precesid on
linking the felt experience with the readings.

3.5 Assessment

For assessment, students were graded as follo#s:f@0the
position statements (Step #1), 10% for the qualftin-class
discussion, 55% for the reflective writings (Stey),#and 15%
for the Design Expo.

4. DESIGN ACTIVITIES IN-DEPTH

In this section, three activities and the Desigpdare briefly
described to illustrate the kind of work studemgaged. The
examples have been selected for diversity.

4.1 Design as Reflection: HME ENERGY

Use

Imagine a designer making a move, pausing to cengidand
then making another move. According to Schoén [2Bis
two-step cycle, called reflection-in-action, is @endamental
organizing force that all designers work with.

To shape and elaborate this perspective of design a
reflection, Schén develops a technical vocabulaor f
describing design processes. “Moves”, for example place
in a “virtual world” and are made with a “spatiaitian
language”, which represents concepts from a “dedamnain”
(e.g., website design) on a drawing surface. Oneethe
surface, a designer can pause, inspect the evoh&sign,
draw out “appreciations” and affirm or discover new
sometimes surprising, “implications” of her movéken, she
may decide to pursue an experiment (“exploratotgipve-
testing” or “hypothesis testing”). With these expents she
will keep to a “discipline” until it can no longée sustained,
at which point she might “reframe” her approach podsue a
new discipline.

To engage students in this vocabulary, we invited a
professional designer to class and observed hingmesd
hoc. He was given the following problem and asked t
develop a solution with pencil on a poster-sizefdgpasheet
while “talking aloud”:

HoMEe ENERGYUSE problem statemenfThe problem

is to invent an information system that promotes th
efficient use of energy within the home. You should
assume the following: 1) The cost of building and
deploying the system need not be considered; and 2)
Sensors of various types are available for
monitoring energy use at various points in the
home.

Students were asked to observe carefully and tatifge
activities that could be categorized under the abmncepts
(a worksheet, containing a list of some of thesecepts, was
handed out to prime students).

To prepare for this activity, students read Scha&®, [Chap.
3]. In addition, in the previous week students dmved
solutions to a visual design problem, called Blacju&es
[31], which requires a designer to convey feelifgs such
concepts as “order” and “tension” by arranging éyafour
black squares on a piece of white paper. As an pbam



Figure 1 below shows sketches of three solutionsttie
concept “playfulness”

Figure 1: Three solutions for the concept of “playfiness”

This highly constrained, but surprisingly rich, plem was
used to explore how the roles of “artist” and “jetigould be
consciously embraced when seeking to ideate octsefe of
multiple options [23]. Students were asked to eresix
arrangements, choose the best one and give ttieinake.

In written reflections on this activity, studentene asked to
consider both their own and the professional desigrwork
and to discuss salient aspects of both. One student

example, noted the evident importance of making
assumptions. Specifically, he described his assomphat
“random arrangements” could be wused to express

“playfulness” and how the professional designer enselveral
key assumptions about the home setting. In botescabe
student claimed, these assumptions drove the etjar of
the problem. Other students described their tendemself-
censor ideas during the generation of black squsotesions.
In contrast, the professional designer was williogerbalize
and jot down ideas while indicating that some @&nthwould
be considered more fully later. In identifying sugimilarities
and differences and by working with Schoén’s vocabyl
students engaged both the conceptual and expetiasfiects
of this design perspective. Importantly, this dtfivalso
generated a rich set of shared experiences and @omm
vocabulary that the class drew upon throughoutcierse.
For this reason, this is a suitable activity faarshg off the
course.

4.2 Design as Hierarchical Decomposition:

SWAPPING FAST, FASTER, FASTEST

Both “artificial systems” and people’s interactionigh them
can be decomposed into their constitutive parts].[29
Hierarchical decomposition reduces the overall derity of

a system by isolating individual elements and bgimizing
the interactions between elements. To demonsthatenerits
of this influential perspective, we asked stude¢atsonduct a
detailed analysis of human performance with a word
processor. To set the background, students reaptezsal
and 3 ofThe Sciences of the Artificif29] and to prepare for
the activity, students read a relatively short pg@&] on the
use of the keystroke-level model (KLM) to deriveegictions
of the time to complete menu selection tasks [6].

The activity asked students to examine a straighdod task:
“swapping” words or phrases in a word processing
application. An example of such a task is to swappghrase
“green Tortoise” with “brown Hare” in the following
sentence: “One night the green Tortoise, happy atam,
approached the brown Hare to talk.” Swapping appeabe
quite a common task in some word processing prableng.,
assigning and reassigning people to groups).

This activity was structured in four steps, witte tfirst two
steps performed in-class and the second two outside
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1) Analysis Working in groups of four, students were asked
to analyze the problem and propose three diffesstiting
methods for swapping two phrases in a sentenceer Aft
discussion of all presented methods, the classteeléwo of
them (referred to hereafter as Method A and B) amotev
detailed descriptions.

2) Modeling Using a simplified approach, students derived
KLM models, and estimated times, for the two method
selected in step #1. The class discussed the crityplef
these models, especially the heuristics for whereénsert
“mentally prepare” operators (worth 1.35 seconds)thie
stream of keystrokes.

3) Invention Outside of class, students were asked to consider
these analyses and to then propose a new commgudree
(e.g., introducing a “swap” command in the edit meerive

a KLM model, and compute a time estimate. Finatydents
were asked to consider other criteria for judgine t
effectiveness of the model.

4) Evaluation In this final step, students were instructed to
conduct a simple experiment where they measured drogyit
took a single participant to complete methods A Bn(five
trials for each method, method order counterbalhramoss
the class). All students submitted their data, Whi@as then
aggregated into a single dataset and sent badkiderss. In
the write up for this activity, students were askedonsider
the aggregate data and how it compared to theirefabd
predictions, to reflect on the process, and toutisthe types
of information system design problems for whictstkind of
detailed analysis is appropriate.

Student collaboration, to formulate problems andassess
solutions, was the dominate feature of this agtivitvhen

proposing methods (Step #1), the class as a whadealle to
generate more methods than could any one groufudésts
alone, thereby illustrating the difficulty of exping the full

solution space of a problem. Furthermore, by dsiogsthe
detailed descriptions of the methods, students ¥ered to
consider the small details of using a keyboard miodise in
word processing tasks.

When evaluating the models (Step #4), the benéfisking

each student to collect data and to contributedéia to the
aggregate dataset was twofold. First, it forceddestts to
observe a person’s actual performance on methodsdAB.

This prompted students to reexamine their assumgptidout
how people would perform with the two methods ayljally

important, produced observations that were brouogitk in

class discussions. Second, the aggregate datasstedl
students to compare their data against their peetdo detect
patterns that could only be found with a reasonablaber of
participants.

When discussing this activity in class, studemntst fieported
their predicted times for methods A and B with Pitsten a
whiteboard. The resulting plot showed a substantiaiance
of predicted times, which led to discussion abdw subtle
judgments that are required when making the moéeigher,
students’ accounts of performing the experimeneatd a
wide range of participant behaviors, thereby legdio
discussions about experimental control and ecaddbgic
validity.



4.3 Design as Composition and Pattern

Making: PARK CONSTRUCTION KIT

Patterns provide a means for compactly represertitayge
number of design solutions to particular probleArscording

to Alexander, a pattern “describes a problem wrachurs
over and over again in our environment, and thescrilees
the core of the solution to that problem, in suctvay that
you can use this solution a million times over,hwitt ever
doing it the same way twice” [2, p. X]. When patter
represent elements of different grain sizes, foangde, a
culture, a neighborhood, a library, and readingknaih an

outside view, it becomes possible to envision thksl

between human activities with particular built stures and
reason about future possibilities. This idea hdsienced a
variety of design methods and tools for informateystem
design [8, 30].

To develop experience with this design perspecstedents
were asked to develop i) A paper prototype of aualis
programming language to support the design of di@phrk;
and ii) One or two “Alexander-like” patterns thatd human
activity with an aspect of the park design. Theljofeed this
three-step approach:

1. Develop the “primitives” These are the basic elements for

building all other elements in the language (ergse bush,
brick). Each primitive should specify how it i) &fected by
the elements next to it or in the nearby envirornimdin

Changes over time — both the type of change anduhaion
(e.g., rose bush blooms every spring; bricks gathess at 6
month intervals); and iiij) Connects to or can benbmed
with other elements (e.g., rose bush connects dositte of
other rose bushes; brick interlocks with otherks)c

2. Develop “composites” from the primitivesThat is,
combine instances of the primitives into larger niegful

units (e.g., an arrangement of seven rose bushtes an
composite called a “rose bed”; an arrangementiokbicalled
a “path length”).

3. Develop a park or garden Aesthetically combine
primitives and composites (e.g., a rose-lined gathstructed
from rose beds placed alongside of a series ok bpith
lengths) and develop Alexander-like patterns (eagrose-
lined brick path to invite park visitors to strahrough the
park).

Finally, after class students were asked to writk-2a page
reflection on the process of designing the parkstroition
kit, where they explored such questions as: whyydigr team
chose the primitives it did, in hindsight were thegood

decisions, and how did the composites you developed

influence the Alexander-like patterns you developed the
park you eventually constructed?

Students found this to be a very engaging activifyen
within the 60 minute timeframe, they became coneditto
their parks and each of the proposed parks wasrkeivig
different. Students employed a wide range of prired,
including water, trees, land, park benches, fite phd so on.
The initial choice of primitives seemed to leadptarticular
kinds of parks. One student noted that previouseapce
with software toolkits was a great influence on htve
primitives were conceptualized (e.g., flowers wouldve
attributes such as type, color, bloom time, eta trerefore
all primitives would likewise have attributes). Whe
discussing their parks, students generally foctisedationale
for particular kinds of primitives and how they tdube

combined to create a park that would facilitate irdéte
human activities.

A good question for discussing the use of pattsn€ould a

single visual programming language be used to septeall

the primitives and parks? By engaging this questiin,
becomes apparent that patterns provide an effectaans for
introducing and discussing abstractions. Indee@, stndent
noted that the park, and its primitives, was a ispp@ase for

understanding the general problem of representattems in

computational environments.

4.4 Design Expo: M\NAGE MY MEDS

The class culminated in a Design Expo, a time-gdhiproject

where students were asked to select and apply some

combination of perspectives to a design problemd&tts,
working in teams of 3 — 4 people, were to spendioce than
15 hours each working on the project and prepafanga
presentation over a period of approximately 14 d&ysject
ideas were elicited from students. Students prapgsejects
that ranged from making user-interface improvementsa
system for source code control for novice programsnie
designing a system that would facilitate publiclaligpabout
the goals for local transportation systems.

We decided on a project, called Manage My Meds,
information system aimed to help people follow cterplrug
regimens. The student posed the following probl&bmeate
an information artifact to help people remembetate their
medications when they need to be taken” and jestithe
importance of the problem on two grounds. First, deople
with a serious illness (e.g., HIV), it is importaotfollow the
proscribed drug regimens precisely. But, followirgimens
can be very difficult when the number of medicasias large
and the schedule complex. From this the studetinedtfour
main constraints that had to be addressed. Thé@olad to:
i) Remind people about when to take their drugsrmitbe
annoying; ii) Operate in multiple locations, at reymat work,
and while traveling; iii) Be capable of handlingfdient drug
regimens and be suitable for different patientstiftes, and
iv) Address issues of information privacy, secyrignd
control.

Students were asked to select appropriate desigpgeives
and to integrate them in a reasonable and reflegsishion. In
final class presentations and in a 4-5 page regtutents
were asked to address these and similar questiMimat
design perspectives were used and why? How were
perspectives integrated? What worked well? Whatydo
wish you had done differently? In hindsight, hoelivsuited
were these design perspectives for the informatesign
challenge you faced?

Students appreciated working on a longer-duratiotivity
(about 15 hours instead of 60 minutes), to allowganore
thorough exploration of the problem. Still, likeettother
activities, the focus of the Design Expo was laygeh the
process. In this case, however, students had ectdékir own
perspectives and to develop rationale for theiricg®o This
was not easy and students found it challenging elecs
among perspectives, work within them effectivelydato
reflect on how the process actually unfolded. Inggal, the
projects focused largely on the context of usethrcheeds of
the stakeholders. To work at this human-level aigyall of
the projects employed some combination of scenaoios
personas to represent the actors, tasks, and isitgatin
addition, some projects drew on elements of defsighuman
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values, patterns, and participatory design. Thet malsiable
aspect of the Design Expo was that it asked stsdemt
consider the merits of all the design perspectigad to
discuss their decisions using design concepts aodbulary.

5. DISCUSSION AND LESSONS
LEARNED
5.1 Evidence that a Design Perspective

Course Works

Was the pedagogical approach successful? In syest,we
believe students broadened and deepened their moate
understanding and know-how for eight substantiadigie
perspectives in ten short weeks. In anonymous fesdat the
end of the course, students gave positive commemtthe
combinations of readings and design activities. eBadv
students reported that exposure to the broad rafigerature

on design was stimulating and would be beneficial i
subsequent work. While we do not have firm evidenoe
specific learning outcomes, as the course progiesae
observed students mature in their use of desigmaudary
and their approach to problems. Students, in d&ssissions,
began to talk like designers, separating out givafa means,
weighing strengths and weakness of solution options
explicitly pointing to the use of past experiencasking for
clarifications about assumptions and framings, and
distinguishing between intended processes and riheegses
that actually occurred.

This kind of design discourse was especially apganden
students explained their choices of method andgzfor the
Design Expo. Students, for example, described timesre
they paused to consider the current state of thgeqt
decided on how to redirect it, and gave a ratioriatewhy
particular methods were chosen. Students oftenridesc
impasses and how they were overcome. Students afe
explicit about assumptions and points where addftio
exploration was required. These kinds of explamatio
conveyed exactly the kind of intentional actionttiva sought
to promote.

5.2 Reflections on the Course

The weekly intellectual rhythm was the most impottaspect
of the course. We now draw some lessons, baseduderd
feedback and our reflections.

Selecting readingslt is important to select readings that i)
Introduce the key propositions of a design perspecti)
Describe a methodological approach for applying a
perspective; and iii) Connect closely with the dasactivity,
by offering a set of concepts, or an example, wtdah be
readily used while engaging an activity. To achigkiese
goals, we generally selected a conceptual readiom fa
seminal writer and a short, applied reading thangXified
the application of a perspective in concrete fashiRequiring
that students write position statements and gradirgm
before class enabled us to structure the initigcuision
around the students’ questions.

Creating design activitiesAs seen in the \8APPING FAST,
FAsTER FASTEST and the BRK CoNSTRUCTIONKIT activities,
we generally posed challenging, real problems, duttined
specific steps for students to follow. The aim hevas
twofold. First, we required students to find andnfe their
own problems, at least within the scope we outliretond,
we required students to decide how the process dvbal
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applied and be rigorous when engaging the probMra.

found that it was important to remind students thatgoal of

the activities was to practice a process, a wathioking, not

to achieve a fully worked out solution. While atsfi some

students were frustrated by the scale of the prableas the
course progressed students became comfortable ngordka

complex problems and focusing primarily on procestber

than outcome. Although perhaps surprising, 60 tesu
proved to be sufficient time to meaningful engagdesign

perspective through a tightly focused activity.

Reflections and critical discussionsThe reflective
discussions that took place in-class immediatelgrathe
design activity were extremely important. Studefited

talking about their work, and we believed a grezaldf the
learning occurred in these class discussions. Iidimg
discussions, we were especially careful to remiadents to
draw interpretations by referring back to the ragdiand to
focus process on outcomes only. We learned thavas
important to allocate sufficient time for these adissions,
although the natural tendency was to give over ntione to
the design activities.

Working within constraints of a university structur€he
design perspectives course we reported on hereleveoped
as a 10-week quarter-long graduate course whelrecauwrses
meet once a week for three hours. Others may téach
university settings where graduate courses meehéoe than
three hours per week or in a semester format. diffarences
in university structure in mind, we offer the follimg
suggestions: To accommodate a course that meetfodor
hours per week, the design activities could edsl\extended
for an additional 50 — 60 minutes. To accommodate a
semester-long (typically 13 — 15 week course) aofutt
design perspectives could be introduced along thesl
suggested below (see Section 5.3). The Design Expoid
also be extended to cover a three-week rather tthasweek
period.

Structuring the student experienc& help students and
visitors form expectations that are consistent wlith design
perspectives approach we offer four pragmatic sstgyes:

1. Remind students repeatedly during the first mdrthe
course that the focus of the design activitiesnishe process,
not the product. Giving the rationale for this pgoigical
move helps students adjust to the design perspsctiv
approach.

2. Leave sufficient time for discussing design \atiis. On
balance, a shorter activity session with adequiete to reflect
and discuss the design activity works better thgueszing
10-15 more minutes into the activity and shortcliaagghe
discussion.

3. During discussions, make connections betweengmles
activities and concepts from the readings and preshy
discussed design activities. For example, we fretiyerew
upon our observations and discussion of the priofieak
designer in the second class when discussing suéstq
design activities.

4. When outside reviewers are brought into thesctasgive
feedback on student work (e.g., at the Design Exipe)sure
to brief them about the aims of the course. If Wigtors
expect to see a persuasive presentation on thé&ygaobthe
process followed and the merits of a final prodad,they
would for a final presentation in a studio coute visitor's
feedback is likely to be miscalibrated.



5.3 Extending the Design Perspectives
Approach

As a group, the design perspectives represent @ raiage of
approaches to design. In choosing some subsetsjigeives
to include in a specific course, we found it usefutonsider
different ways of thinking (e.g., rationale vs. uitive),
different ways to approach building (e.g., building from
smaller elements, building down from overarchingtgras,
building incrementally from an existing artifacéind different
levels of granularity of human experience (e.gjrfrmicro-
level analyses such as GOMS to societal analysels as
participatory design and Value Sensitive Design)ur O
intuition is that including a wide representationf o
perspectives along these (and perhaps other) diomns
provides students with an important exposure tobteadth
of design approaches. In our discussions with siisdeve
were careful to make these dimensions explicit as w
introduced and contrasted the various perspectBgloing
so, we equipped students to construct a largergudesi
landscape such that they would be positioned ggmate new
design perspectives as they encountered them betfend
course.

In terms of specific perspectives, there are mamglgnations
that can work well. Recall that in our 10-week ceurge
explored eight: design as reflection, as socialcgse, as
dialog, as hierarchical decomposition, as compmsitand
pattern making, as invention, as participation, orxchuman
values. Others that might be of interest includesigh for
perceptual processing (e.g., eye-tracking), fosyasion, for
aesthetics, for universal access, for sustaingbind for
long-term human flourishing. When developing a rdmsign
perspective, two elements are critical: the reagliogsupport
the perspective and the design activity (see Se&id above
for detailed suggestions here).

As for the pedagogical approach, we believe thatait be
readily adopted in educational settings that vanys@erably
in student preparation, curricula structure, andysjmal
facilitates. In short, the perspectives, includikey questions
and readings, and the weekly intellectual rhythrousth be
widely transferable. However, we must also poirittbat our
particular course was developed in the context dérge
research university situated in an urban environnierthe
United States. The design activities, more tharrogfiements
of the course, assumed an information infrastrectur
appropriate to that context. Therefore, the quastidses of
how to make the perspectives and design activitiesningful
for students who live and will work in different ltwral
contexts.

As an initial and we believe substantive resporsethis
concern, the design activities can be fairly easilgaked to
reflect regional or cultural contexts. For example presented
here the Home Energy Use activity assumes an aesept
information infrastructure as well as a home witbctricity,
running water, centralized heating, and numeroysdiapces.
With a small amount of reworking, the activity cdiie recast
to a more rural context with less consistent (o) iImbernet
access in the home, wood heat, and intermitterttradiy.
The overarching design challenge remains the seavent an
information system that promotes the efficient oéenergy
within the home. Similarly, the design activity BinMy
Momma, Please! that assumes the Internet and Weheas
information infrastructure could be modified forregional
context in which most communication happens oveeless
and cell phones. Our key point here is that thégdesctivity
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itself and the activity's usefulness in focusingudgnts’
experience on the design perspective largely stantist
changes are some details to make the activity medegant to
the environment the student lives and works in.

Another form of extension could place the desigrsjpectives
approach within an established course structureekample,
in a software engineering course two perspectivieghinbe
introduced in the first third and last third of thkass to ask
students to consider design-related, conceptuactspf the
material. As a second example, the design persgecti
approach and the studio format could be combinetiowing
one typical studio course format, a single desigobjem
would be sustained throughout the course. Then vgek
week students would address that problem from adesign
perspective. Design problems that involve the dgymkent of
information systems to improve energy use, mandgenic
health problems, or provide access to the justystem may
lend themselves especially well to this type ofrseu

6. CONCLUSION

Increasingly design is recognized as a vital, uaifprm of
inquiry by researchers and practitioners in tecbgwl
business, and the social sciences. This recognititinbe
most apparent when substantial intersections betwesign
approaches and specific domains are created tovdisoiew
knowledge for intentional change. At these inteises,
domains will both pull and push upon design, tortwarand
to give over concepts and practices.

Consider, for example, graduate students with homes
geography, information science, or other field. Somill seek

to pull design processes into their areas of research or
scholarship that are not normally considered dedigils
(e.g., research on classification in library andoimation
science). Here, the theory and practice of desigjrpvovide

the means for discovering new knowledge or for mgki
original interpretations. In other cases, gradsttielents will
seek topusha particular analytic or empirical approach into
design practice so that it becomes more widelylaia (e.g.,
network models for analyzing the flow of people urban
landscapes). Here, the problem lies in understgndiow
design is practiced so that a new kind of infororatcan be
utilized by designers, say landscape architect®oth cases,

to succeed the student needs to begin with a firm
understanding for design.

The design perspectives approach seeks to addresseeds
of these and similar cases. At the same time, imgeof a
more comprehensive design education, we see thadbro
exposure to design theory and practice providethbydesign
perspectives course as positioning students welinfore in-
depth studio or methods courses.
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