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ABSTRACT

Artifacts can be used to inspire, guide, and crewe
designs. As approaches to design can range froosifug
on inspiration to formalized reasoning, we seelciteate
and study artifacts that combine the use of imaged
rationale. In this paper, we contribute an undediteg of
the relationship between imagery and rationaleutinoan
investigation of an artifact made of both. Throwgbtudy

of group design sessions, we find images can peovid

access to rationale, moments of inspiration cabhdt@nced
with rationale, and differences between
rationale must be reconciled. We conclude withutfds

on how such artifacts might be leveraged by thdgdes

community.
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INTRODUCTION

Design artifacts are representations that
characteristics such as the properties of the oliealf or
captured information such as design constraintsingu
early design phases such as brainstorming, itreoan for
practitioners to leverage such artifacts to helppire,
guide, and create new designs. Research design

rationale explored ways in which knowledge about design

could help in a design process (e.g., [15][5][®)f many
of these methods were shown to have time and eftsts
that are not matched by their design benefits [IDr
intention is to explore artifact presentation priitya

focused onimagesrather than textual rationale, toward

supporting the creation of early prototypes in geseams.

Permission to make digital or hard copies of alpart of this work for personal
classroom use is granted without fee provided ¢bptes are not made or distribL
for profit or commercial advantage and that cojpiear this notice and the fulltatior
on the first page. To copy otherwise, to republistpost on servers or to redistrit
to lists, requires prior specific permission andidee.

DIS 2010, August 16-20, 2010, Aarhus Denmark

Copyright © 2010 ACM ISBN 978-1-4503-0103-9, 2018/0$10.00.

images andor

User

Prior research explores how design knowledge can be

captured in the form of reusable artifacts and estoin
repositories for reuse [2][13][24]. These artifactn often
capture ideas in the form of rationale for specdisign
domains such as web design or social
Repositories in industry, one example being the o6ah
Patterns Library [30], serve to share and distabat
common set of ideas that are collected over timéiléV
experts can make use of the ideas contained witien
rationale effectively and efficiently, in the forro$ patterns
other repository-based methods,
unfamiliar with the design method or domain haveteep
and costly learning curve. Our belief is that aragme
centric presentation method for rationale might rbere
accessible to a wide range of design teams—espetthal
novice designers we are targeting in our efforts.

While images can trigger the imagination of desigrig7],
we aim to also provide the opportunity to suppletrtae
ideation that takes place. Our research trajectoag

focused on seeking ways to encourage design teams t

consider images first, inspiring designers to dbate their

expressown interpretations before integrating the ratien{28].

We wish to promote inspired thought while also g
access to rationale to expand designer knowlédgebuild
on our previous work in which we created our owtifaat
set, in the form of cards, that make use of inspinal
imagery and design rationale while targeting a #igec
design domain [28].

Our goal with this paper is to contribute an untierding
of the nature of the relationship between imagend a
rationale and identify the situations in which this
relationship is made apparent. We present a studjich
seven design sessions utilizing a set of artifdetgeloped
by us yield insights into how both imagery andawéile, in
the form of claims, function together. We thercdss how
this approach might be viewed by those involvedthe
design community.

RELATED WORK

This work seeks to explore the effects of desigifaat
presentation on design teams, a widely explored &mm
the perspectives of design rationale and createsigd.
Methods leveraging design rationale built on ptessons

computing.

those who are



and justification for design decisions help createnew
design firmly built on well-supported prior work. hile
rationale has appeared in many forms, a common fsrm
the pattern, units of design recording contextsueé,
conflicting forces, and potential solutions. WithHCl,
Borchers [2] introduced the need for the encapisuiabf
the designer experiences through patterns, andayaadd
Borriello [13] created patterns for ubiquitous cartipg to

INVESTIGATING IMAGERY AND RATIONALE USE

Toward understanding the use of pictures and design
rationale, we conducted a study of novice desigriers
which they were asked to construct systems forvamngi
problem using our artifact set. Previous work iis fine of
research investigated how such artifacts facilitagereuse

of design knowledge [28]. First, the investigatigranted

out that prototyping activities should be used doilitate

introduce lessons to new designers. Claims, a morereuse. Second, it concluded that learning abaud#sign

lightweight design rationale artifact used in thpaper,
encapsulate the positive and negative tradeoffieatiires
and have been advocated as knowledge structuresaha
be stored in repositories and reused by desigi2dijs The

domain and the artifacts themselves should be eaged
while making new design knowledge contributions for
others to reuse. Third, it advocated that thectire of the
artifact has implications for reuse [28]. In thiaper, the

use of patterns, pre-patterns, and claims have show artifacts are dissected to uncover the connectiand

promise in the design of interfaces [14][21][4]. w&ver,

many design rationale methods have been criticiasd
overly difficult or time-consuming in many situatis,

including for diverse teams in the early stagedesign

[10][71[22]. This work seeks to balance the prea#ah of

rationale with the use of an image-first approaoWatrd

creating a prototype.

There are many examples of artifact representattaatause
images to inspire design. The Creative Whack P&ak |
and the Thinkpak [18] represent two of many popular
creativity inspiring card sets. Approaches fromusttly and
academia, like IDEQ’s Method Cards [12] and Friedima
Envisioning Cards [20] focusing on key design consg
are particularly well suited for the design of nboivgerfaces
and can be quite beneficial to novice designersriite et
al. presented work on the use of examples—imaggses,
and other things taken from information sources—uur
the design process, analyzing the use of thedadstin the
phases of preparation, idea generation, and idelation
[9]. These artifacts leverage imagery, augmenteth wi
guestions and descriptions, to promote discussinong
design teams through the inspiration provided bg th

tensions between the use of imagery and ratiormalehaw
it impacts the design process.

Because there is a need to represent the contéxdetnils

of situations for a system being built [1], a desig
representation is a desired outcome when usinguifiact

set. Because of our emphasis on imagery, we asked
participants to construct storyboard-like represtons of
their system using the artifacts we presented thetin.
Storyboards are visual narratives that functioneasly
prototypes [26].

Participants

Twenty-one graduate students were gathered toptakan
the study. All the participants were actively engggn
conducting HCI research or enrolled in a graduat H
course at the time of the study. Their familiarityth
storyboarding and claims varied. Due to our inteies
looking for ways to provide new designers with oatle,
we specifically preferred to recruit graduate stidefor
this study because they are a pool of novice dessgwith
initial academic training in design.

Imagery, Rationale, and Other Materials

images and text. However, none of these approached\S our goal was to investigate the presentatioratbnale

explores the balance between artifacts as imagdstten
associated rationale supporting them. The anabysithe
tight coupling of image and rationale—balancing thapid
appeal of images with the in-depth knowledge of
rationale—is the focus of this work.

The efforts in this paper focus on design in a ethar
workspace, an environment in which visual inforioati
about relevant shared objects is provided [29].
Investigations of shared workspaces for designimess
have also been carried out [6][25][19]. Tang andféi
articulate the role of storing information, sharidgas, and
engaging attention with respect to the use of gest[R5].
Minneman’s work serves to emphasize that desigsices
are not just a set of technical processes,
collaborative factors are intertwined [19]. Whilepéoring
the relationship between imagery and rationalealse aim
to provide examples of how the relationship is @scéated
within certain actions taken by the design team.

through imagery, we wish to describe the naturethef
artifacts we created. We previously developed taose
cards that would combine the two concepts of istere
together. Thirty cards relating to various feasuref
notification systems, tools designed to make uaesme of
monitored information [16], were created. The fees
were chosen from a set of claims, rationale endatisg
the positive and negative tradeoffs of features, [3]
previously developed for notification systems [6].

The front of each card had a picture representifepture
along with a label to describe it. We searchednentor
creative commons licensed images that would belsleit
for each card. As shown in Figure 1, the imagesewe

but thatchosen such that a key characteristic of the featauld be

emphasized immediately while also providing other
information that could inspire different thoughtsFor
example, our card on the use of sliding transitidms
notification was represented through an image ofews
ticker on a building. In other cases, where thg ikem of



interest was hard to isolate in a single picturee t
appropriate area of the picture was highlightedhaitircle.

The back of each card had a claim that came froen th
notification systems.

previously developed set for
Delivered in informal natural language, the clasdsiress a
variety of situational and interface aspects tHédca the

compatibility of the design and user models, sustuser
satisfaction and feeling of reward, color and objagout,

and strength of affordances. The claim for the irsjd
transitions card in Figure 1
circumstances the feature might be appropriateafgiven
design situation.

Sliding Transitions for Notifications

A sliding effect is used to transition
from one notification to another

+ Can divert the attention of the user
to the notification if needed

+ Can serve as a link between
information pieces, allowing users to
infer relationships between information
pieces

- Constant use of sliding transitions
can interrupt the user often

Using Visual Encodings

N
Use of Secondary Displays

Figure 1. Thefront of the cards had picturesillustrating the

design feature along with labels (top left). The back described

the consequences of using the feature in a design (top right).
Additional examples of cards are shown below.

The design sessions using our cards were carriedhcal
closed office that was setup with a table in theteeand
three chairs around it. The cards were scattemdti®table
upon arrival of the participants. Blank piecegpaper and
pens were also provided so that new cards coulctdmed
if desired by the participants. A video camera wasinted

create their own cards using the blank pieces pep#
they needed a feature that could not be found. Upon
completion of the storyboard, they were asked tewa
narrative for the storyboard describing a usagaaie.
While reviewing the instructions, the participantsre free
to look at the cards and ask the investigators topres
regarding the task. Once they read and understbdtea
instructions, they were permitted to start the grediask.
Each group was told they had 40 minutes, but wendid

ilustrates under what StOP groups that went over the time limit.

Two investigators were present throughout each ystud
session. Both investigators took notes about thierexand
things said by the participants. Once the actigitgrted,
they only answered questions that related to
instructions. Any other questions were left up teet
participants to resolve using their own judgment.

the

Analysis

The video recordings of all the study sessions \gbered
among the investigators. We took a grounded theory
approach [23] to analyze the data. We adopted fen o
coding technique [23] in which we identified catage that

we began to observe upon close examination of itheos.
Categories of analysis included card familiarizatio
manipulations, = comparisons, decision-making, and
storyboard structure. Timing data was also coltkchaering

the analysis. Each group video was analyzed byctvaers
who watched the complete videos and identifiedicetit
points of interest based on the categories thegldped.

RESULTS

In this section we present the observations we nrader
investigation. We first discuss how we organize msults

into phases of design activity. For each phaseprogide

an overview of the range of observed activity. Yden
delve deeper into each phase and present examples o
occurrences that highlight the relationships betwee
imagery and rationale and the key actions that mndated

the relationships.

on a desk nearby such that the whole table could bep, . ces of Artifact Use

recorded. Two additional chairs were placed inrtwen for
the investigators to observe the activity on theeta

Instructions for the task, design problem, and desons
of claims and storyboards were provided. Each groap
given a unique design problem that revolved arothel

Studying the flow of our artifact, or card, usafjestrates
to us that there are important processes thatpiake. Like
Tang and Liefer [25] and Herring et al. [9], we fereto
first understand the structure of the activity phguide
our thinking. Since we took a grounded theory apphoto

need for a notification system for purposes such asthe analysis, our initial analyses of the desigsiems lead

notifying passengers in airports of flight statusamges,
nuclear plant operators of changing core tempezafur
commuters of empty parking lot spots while driviragd
theme park visitors of ride wait times.

Procedure

The participants were randomly divided into 7 g®wb 3
people. Each group was asked to create a storyhaotrd-
7 panels representing a system that would addnesgiten
design problem. A different design problem was fes
for every design session. They were also giverofton to

to the emergence of distinct phases. Our thinkinggests
that the designers progressed through three phases:
exploration differentiation andconstruction

Exploration is marked by a state where designeginbi®
grasp the design task ahead of them and focus on
acquainting themselves with the cards. During
differentiation, the designers acknowledge the némd
decision-making and begin to make choices as tot wha
cards should be used. Construction marks the bigjrof
the assembling of chosen cards to form a system



representation, illustrating how artifacts will catt to
each other. During this time, the need for newfaots with
imagery and rationale might be identified. We et to
use these three phases to organize the presentdtibre
results of our investigation.

Phase Overview

We first provide an overview of the range of adjivive
observed in each phase with respect to the useheof t
artifacts. In the exploration phase, groups speminutes
and 7 seconds, or 11% of their time on averageusrb
spent just 50 seconds in the phase while groupedtsp

Phase Activities

In our analysis of each phase we investigated dlee the
cards played toward identifying and describingrib&ure of
the connections between imagery and rationale. hé¢a t
isolated the activities that most embodied these
relationships. In the following description of tresults, we
present examples of events that best describe
relationships and their corresponding activities.

the

Exploration
The use of images to summarize the idea of théaeidi
was critical to how the participants recognized erplored

minutes and 46 seconds. The participants spent timethe cards. This was important because of the nurober

familiarizing themselves with the scattered cardsarious
ways. We counted activity such as touching a card o
reading the label out loud as ways of familiarizing
themselves with the cards and sharing cards. hgoki the
total number of times a card was explored, we foand
average 86 card explorations took place, rangiog f66

by group 5 to 102 by group 3. During exploration, a
common act was to flip the cards over to read thienc On
average, the groups turned the cards over 20.3ti@eup

4 flipped cards the most, 33 times, and group fpéd
cards just 10 times.

cards that were scattered across the table dunmgtudy
sessions (see Figure 2). A participant in grouprhroented
on the utility of the pictures:For me it was the main thing.
| first looked at the photo and then read it thrbug A
participant in group 7 emphasized the utility of fhictures:
“the picture...makes it easier to identify the objsatit
stands out from the other objects. The pictures quie
different so maybe we employ less effort to recmgtie
objects instead of going through the téxh response to
this comment, a participant in the same group Séid,ou
had pieces of paper with text on them it would &elér to
sort through themi. Such comments point to two possible

When we began to observe the groups making desision penefits of using imagery in this way. First, ineagery

regarding the cards, we marked it as the starthef t
differentiation phase. On average the groups spent
minutes and 12 seconds, or 28% of the session m@up
comparing, and deciding—key activities in diffeliation.
Group 2 spent just 27 seconds in the phase wieleipiper
bound was set by group 1 with 13 minutes and 56rsks:
We also observed the continuation of exploringvéstin
the differentiation phase for all the groups. Fzaraple,
group 4 explored an additional 86 times in thisggha

The construction phase began when participantseglac
cards to begin to assemble their storyboard. Amaaee of
25 minutes and 38 seconds, or 61% of the time pastsn
this phase. Group 1 completed the phase in 13 gsrand
4 seconds while group 7 spent 56 minutes and 2nsisco
The final sizes of the storyboards varied a lobprl had
a storyboard with 5 cards while group 5 had 14 saftiere
was considerable shifting in the number of cardsdge
placed in the storyboard. At one point the storytddar
group 3 had 13 cards in it. They eventually nariyite
down to 9 cards. Group 7 also had up to 17 carfisrde
they finally settled on 12. On average 12 cardsewer
considered for inclusion in the storyboards, bubatend of
the sessions, an average of 9 cards were inclidiad. that
we had asked for the storyboards to have 4-7 pameisan
average of 9 cards were used because certain varms
grouped together within the same panel. During phiase
we also observed new artifacts being created. Ttesegn
sessions, groups 1, 4, and 7, decided to createasis for
their storyboards. As with the differentiation pbawe also
observed exploration and differentiation relatetivig in
the construction phase, although this was less.

provides a method to represent the ideas thatrgirey tto
be conveyed through the rationale. Second, thgénsathe
primary mechanism through which access is provited
rationale when necessary—especially in conditiomere/
designers might have access to too much rationadeaa
limited capacity to go through all of it at once.

Figure 2. Collaboratorsfrom group 6 in the exploration phase.
The cards remained scattered as group membersfamiliarize
themselves with the cards and make suggestions.

The imagery also presents a consequence that rbight
interpreted negatively by some. In some casese tere
instances where there was confusion regarding witard
was actually about due to the nature of the pictu@ur



sporadic notifications card was about the
notifications coming at unexpected times.
representing this idea in the form of an image @& n
necessarily easy, we chose to use a picture ofoaepto
point out that incoming phone calls occur at irlagu
intervals. However, a group 6 participant refegrin this
card mentioned,When 1 first see this | think phone, not
sporadic notification. It seemed like the labeksreva lot
more useful than the actual screensHots this case, the
picture failed to communicate what we as the desigof
these cards intended to deliver. However, thel labahe
card served to point the participants in the dioectwe
envisioned for the image. While this may seem l&ke
negative effect, we also discuss later how thisalaa have
a positive impact.

idea of set the minimum at just 7 instances and group Intbst
Because with 23 cases. Participants would discover cardk cffer

them as potential solutions to the problem at habde
common method was to read the card’s label out foud
the rest of the group to hear and consider. Thieviaig
example from group 4 demonstrates how one such
suggestion can occur:

RB: [nudges then picks up a card, flips to read th
back, places card centrally and makes a rigid
pointing gesture]

AA: [picks up card and places it near SV]

SV: [picks up card and puts it in the 'keep' cald]p

This example demonstrates how a member selectadda c
accessed its rationale, and then suggested theaattiers

The claims served as a way for the participants toin the group. Having understood the card was exatiiby

familiarize themselves with the details of an adff A
group 3 participant mentionedsdmetimes pictures cause
some confusion so we can go back to the claimsy/ttot
get more information to confirm our understandfngilso
speaking of the claims, a group 4 participant sdiguess

it clarifies what the creator of these [cards] intted to
mean by each of the&dt served to clarify thoughts if

designers were confused about the cards becauge the3

misinterpreted or were unsure of what a picture nhea
one instance we saw two participants in group 7 wboe
looking at a card about personalizing notificatiansl were
unsure about what the feature was about. Theyéeftipp
over and one participant saidhis seems to be more about
the mode of notifications rather than...which thiygsi're
being notified about...it's more about the mode thiaa
content [of notifications]. In another example, a group 2
participant looked at a card about secondary djspénd
asked, o we know what a secondary display”isMe
flipped the card over to read the claim and thed,sa
guess that works. Thus, in this initial exploration phase, it
seems these examples illustrate that the claimsotiserve
as decision-making mechanisms, but rather as ageats
inform designers about the artifacts at hand.

Within this phase, the key relationship betweengesaand
rationale is that ohccess The examples mentioned tell us
the use of imagery can potentially make it easidind and
read rationale that might have otherwise been haodsift
through. If there were no images at all it woutitgmtially
be harder to read through large amounts of textceOn
accessed, the rationale serves to clarify the dadn
meaning of the artifacts and its potential uses tfwe
designers.

This combination of methods to familiarize onesgth an
artifact led to the most common activity that tqakce in
this phase:suggesting In fact, it is within the act of
suggesting that we encounter members access fationa
explain how this occurs, we provide examples of lvavds
might be suggested to others in the group. We ableto
identify an average of 16.2 suggestions per gr@rpup 2

a member, AA and SV both acknowledged this in their
handling of the card, leading the card to be pldneal pile
of potential picks for their system.

Differentiation

During this phase we observed the participantagryio
assess the utility of the cards toward making deuss
within the context of the given design problem (5égure

). The images facilitated creative thinking, alliogv the
designers to investigate how a card might be ufed.
example, one card about showing trends in data &ad
picture of a graph showing changes in values owee.t
Group 1 was told to create a system that wouldwallo
commuters to find empty parking lot spots. A pépant
from this group looked at the trends in data card said,
“you see [some spot] is empty so you click thatameit
just opens up...[shows] when it got available and dlds
graph...you know...gives you an idea about what time of
the day it gets full and what time of the day itsgempty]
and stuff like that. That might be a cool thindpink.” This
illustrates how images tied to the idea represebtedhe
card can literally become the feature the designboose
to use in their own work.

In other assessment cases, an idea was extracted &r
picture, but was unrelated to the feature the péctuas
representing—perhaps a more creative act. Preyiousl
discussed misinterpretations of images as a patenti
negative consequence of the imagery. However thero
cases we found that ideas not related to the sadh, as the
sporadic notification card being interpreted asal @bout

a phone, can be beneficial to the designers. ¥ample, a
card about relating preexisting user knowledge to a
notification had a picture of a chat window withchat
history. The history was meant to point out that tirrent
chat message notification could be related to aipus
chat that took place in the past. A participaatrfrgroup 4
picked up the card and saiifl you want a timestamp...then
[use] something like thisThe timestamps happened to be
a part of the picture, but were not there to ilate the idea
of the card. However, in this case the timestangs w



extracted as an element of interest to serve eardiit
function in their design—demonstrating that the geaan
serve to jumpstart other ideas that may be beyloaddope
of the card.

LW

Figure 3. Group 5in the differentiation phase. A group
member places a card onto one of thefive existing piles as
decisions about their utility are being made. A few scattered
cardsareyet to be checked.

While in the previous phase the rationale served to
familiarize the participants with the artifact, this phase
the participants used the claims to judge whethmeattifact
might be utilized in the design. For example, oosmon
way of judging was to determine how general or Hjec
the artifact is. The scope of the artifact matidoecause it
could potentially determine how applicable the facti
could be. We had one card that was about noiificat
systems. Several groups identified this card asgbee very
general card with wide applicability. One persomioup 2
mentioned,“[the] notification systems [card] seems too
general for this task."This same kind of observation was

because the designers want to make sure that ¢hef ke
card is feasible.

In this phase, the relationship between the imagekthe
rationale change to that dfalance A more promising
utility of images lies in their ability to inspigotential uses
and new ideas, but these creative sparks mightroccu
without careful thought. Referring to the ratianalf the
card, and even the rationale from alternative osti@allows
the designers to compare some of their initial ¢ins to
the potential consequences of using the card. ,Tdneative
thought fostered by the imagery is checked andnoalh by
the knowledge embedded in the rationale when dagess
the utility of a card.

This balancing act was observed in thecision-making
activity throughout the design sessions. As paknises

and alternative options arise, the designers neethke

these into account when making a choice. This mvast

apparent when comparing cards to each other. ©rage
3.5 comparisons were observed in the groups. Groliad

1 instance while group 3 had the most with 7 corspas.

The following example from group 3 demonstrates laow
explicit comparison took place:

RW: [places two cards, claim-up on the table in a
central area]

"l think these...”

[points to cards, one with each finger, then
retreats]

“two items are...”
[touches the edge of one of the cards ancephus

RW: "very similar..."
[points to cards with fingers]

"to each other."

At a time when a decision needed to be made, thebme
first might have thought that the two cards mighatduite
different from each other due to the different iegg—a
result of her interpretation of the picture. Hoeewupon

made by another member of group 3. She pointed Aty rther inspection her interpretation was checkgdthe

several cards first and then pointed to anotheraseshe
said, 1 think these are somewhat high level features and
these are more into details.

Another common differentiating method was to corepar
alternatives to each other. In group 1, a membakihy at
the sporadic notification and continuous notifioaticards
identified them as claims that are alternativesdoh other.
The person said, sporadic vs. continuous...this
something we need to think about. Will it be cardgirsly
displayed on your handheldit another instance a person
in group 1 looking at cards about voice and touemtion:
“| just noticed this voice one before...| put it uptrte the
touch one. | guess we could...yeah maybe we cooitdaio
the pros and cons of each and see what fits betteraybe
what downside will be more [tolerablé].The claims play
a critical role in aiding the participants to idéntvhat to
use. The scope and the tradeoffs are taken intouat

is

claim on the card, leading her to conclude that tthe
cards are fundamentally similar.

Construction

In this phase the construction of the design regmtagion,
the storyboard, was initiated. Critical to thisaph was the
linking of cards together to create the storybogsde
Figure 4). These connections were often triggeogd
discussion about the images and the claims. Bectngs
images served as creative springboards, the exaahing
of the images to suit the context of the design twade
agreed upon. For example, certain objects or idbkas
existed within the images were emphasized as thesf
the meaning. Recall the example with the use ef th
timestamp on the relating preexisting user knowdedy
notification card and the spontaneous notificatitard with

a picture of a phone. In both cases the sourcehef t
meaning was not related to the intention of thed.cafo



avoid any discrepancies, these interpretations toathe
agreed upon through discussion focused aroundnthge
and even the claim at times so that how the catbésl in
the system would be clear to everyone.

B i Porton
: — e B’
() el

Figure 4. Group 4 in the construction phase. A group member
sequences the car ds within the storyboard.

This was especially apparent when new cards weraten
by 3 groups. A motivating factor for creating a neard

was the absence of a feature that seemed to besaege
This was usually realized when trying to link catdgether
to construct the system. When a new image wasrdfamw
the new card, the aspects that were most meanitathie

group were emphasized in
agreement on what the image would mean for thenous

1 created a card callagsing geospatial representation of
information so that they could use it for their commuter

parking lot system (see Figure 5). The group drepicture

the picture—signifying

wait...but we can compensate it with this one. df/tiniss
it they will get a continuous notification like &on on the
corner’

)
:l/s,',\j Ge_aspﬂ-\'a\\ (QP(CSQ(\‘\““M‘

n -V

of \pFor mation

Figure5. A new card with a picture and claim was created by
group 1 when the needed ar ose while assembling the
storyboard.

Often cards were combined together such that battisc
would be used in conjunction to represent a new.idf®r

example, a new notification method could be credigd
combining a card about a blinking light with an &ud
notification card to represent a blinking light thaould

also provide audio feedback. Group 3 discussedngia

large-screen public display with a peripheral digpto

create a
information.  While the claims for the two cards
complement each other, they still remain as twdirdis
claims in the storyboard, but are interpreted eyghoup as
one artifact. It is important to note that the iaihave to
be able to work together. It would not make sefosea
claim about the use of gestures to necessarilyob#hined

of a simple road map to emphasize the geospatialwith the use of a handheld device.

capabilities of the artifact in relation to navigat Another
group later edited this same picture and addedtpah
interest to the sketch, reemphasizing the key a&spddhe
image that mattered to them the most.

When the claim for this new card was written, thieugp
considered the possible tradeoffs of using suohatufe—

making sure to think of both positive and negative

consequences. The member primarily writing thérckan

the back of the card wanted to make sure the claas

well-connected to what the image was depicting—Hpgitt
effort into reducing possible misinterpretationsdtiyers.

The act of linking cards to construct the storylboamas
often also triggered by the claims. Connectionsvbeh
cards were created depending on certain needslisséab
by the group. For example, if the participantsiidfied a
card that had a specific negative consequence vihat
unacceptable, they chose to look for another attifhat
might mitigate the negative effects of the artifacFor
example, a participant in group 3 who looked atlaant
downside for a card said,.‘may miss a notification and

The participants also linked cards appraising thteof an
interface to cards about interacting with the eletsién the
interface. As the participant in group 1 who wantedise
the trends in data card mentioned, the use of ¢éhe was
also tied to how a user would interact with thetdeaonce
included. Another typical example would be to lmkard
on the use of icons with a card on the use of asmda
represent a certain task flow.

In the construction phase, the relationship betwesges
and rationale revolves around the themeeanciliation
The example of the timestamp in the picture ofréating
notification to preexisting user knowledge card

demonstrates how the members had to reconcile their

reappropriation of the image with the claim forttbard. In
cases, where a card was being created, the mentidenst
have to explicitly reconcile the drawn image anel ¢haim,
but efforts were put into ensuring that both wegghtty
connected so that others who choose to use thétwzrld
not use it differently. Finally, claims themselvesist be
reconciled with the images and claims of other saréls in

less distracting and user-driven source of



the example where a downside is unacceptable sadbrie
be resolved with another card, the members sti#ldn®

judge whether the other image and claim might cause
discrepancies. If it is the case, then the othed<may not
be linked together or it might mean that a new different

card is needed.

An activity core to the assembling of the storylabigself is
sequencingin which the group tries to formulate the order
of the cards, signifying not just what is used, botv it is
used—a process that embodies reconciliation. Masis
went through several stages of the storyboard,sigpoing
cards and adding or removing a card whenever apptep
On average, cards were added or removed 16 tintesipG

Figure 6. An example of a 6 panel sequence of cards created
for a storyboard after reconciling differences within and

1 did this just 9 times and group 2 did the moghva5 acr oss panels.

times. Often group members would create the staybo DISCUSSION

piecewise. In the following group 3 example, a jportof Our investigations using our card set led us totiflethree

the storyboard was identified: types of relationships that exist between imageng a

AS: "So it's going to be a notification...” asspmated rationale: access, bala_ncg, and reicoioci
[shifts 'sporadic notification' card up on the &bl Wh”e we ackno_wledge our investigation was condﬂjctc_e
swhich. . with novice designers—our target group—we wouldl sti

like to suggest some thoughts regarding how oulscand
the identified relationships might be viewed bydfadn the
design community since we have seen limited workhis

[shifts 'blinking light' card and ‘textual notifitian’
cards into a second row beneath 'sporadic
notification' card]

“will be..." so far. _
[moves 'tactile notification' card into the second The structure of our artifacts led us to explorevhbey
row with previous two cards] might serve two different approaches to design:
"all three... going into..." communities that prefer to focus more on idea g®iteT
[shifts two more cards into rows three and four] through inspiration and communities that emphasize
"something like this: Arrow...” rationale as a central tenet. On one hand, comresritat
[gestures an arrow at upper third of the storybpard prefer techniques thafocus on idea generation and
"arrow ..." inspiration have leveraged the use of imagery as a vital
[gestures an arrow at middle of the storyboard] "  design tool [9]. Unlike other card decks such asIDEO
arrow " Method cards [12], Creative Whack Pack [27], and
[gestures an arrow at bottom third of the Thinkpak [18], we sought to connect closely igpiration
storyboard] provided upon seeing the image with thiglity through
Sp: "yeah." rationale of the images—emphasizing the need for both

balanceand reconciliation For example, the image in an
RW:  "Mm hm.” IDEO Method card with a woman holding a bird on one
In the example, through discussion of the cards ¢bald side and a description of rapid ethnography onater
be in the storyboard, AS presents a sequence docatds.  provides little relevant design knowledge to mosers,

While the combined use of a blinking light and atuel while in our card set our efforts to use tightlyaoected
notification might seem odd, he reconciles theiesgnce domain-specific cards with pictures and labels oa side
with the inclusion of the sporadic notification da¢ and elaborations of the pictures on the other enablto
illustrating the light and textual notification ateo forms  better reflect key concepts through the use of énagdrhis
of sporadic notifications occurring in the system. can even create a smaller gap between the intetjoretof

the image and the rationale. Through our studyfouad
that the images serve to not only inspire new ideath
literally and through reinterpretation, but alsorvee as

The sequencing and reconciliation that took places w
reflected in the final structure of the storyboards

Generally, the cards were laid out horizontallytriexeach : . .
Do . . references to concepts in the rationale—as exeieglfy

other to indicate progression through the usag@asie . . o
participant comments that the rationale “clarifieahd

(see Figure 6). When features were combined after“Su ests” rather than imposing or requiring. asuldo
reconciliation, the cards would be placed nextacheother 99 mp 9 red 9. & .
seem to be a danger in many rationale-centric desig

or overlapping slightly. Group 5, for example, Haganels approaches,

that contained 2 or more cards within them and grohad
3 such panels. Groups 2, 4, and 6 had 2 panels each On the other hand, a community that believes inuthe of
rationale as the central tenet to desigould necessitate a



tight inclusion of rationale. Our study revealedtthithe
rationale plays a small but influential role in fiiarizing
the designers with the artifacts, assisting witltigien-
making, and creating new designs. For examplepterin
our study results, participants looked at the ratie on the
back of the card an average of 20.7 times—fewar tree
per card. While rationale is made up of the reaspni
behind design ideas [2][3], the presentation of hsuc
rationale can make it hard to use [10]. Certainlyr o
investigation found that we can providecesdo rationale
through images, but questions of whether this nukthor
something like it—provides and requires adequatessto
the rationale for a given design project necessagitnain
for the leader of a design team.

The unique manner of artifacts allowed us to expltire

tradeoffs between these two approaches to designing

interactive systems. A common theme that emergenh fr
this is that ultimately we must focus twow the artifacts
are understood and used with each other through
connections established between thérhis same notion
can also be seen in Halskov and Dalsgard’'s Inspirat
cards when they are ultimately chosen and combined
together on a poster [8]. While we seek to suppoch a
goal, we recognize that the actions taken by design
determine which relationships between images atichale
come into play. We find actions—such as suggesting,
decision-making, and sequencing—serve to ultimately
create this context. We do acknowledge that theag be
other design actions that we may not have enccenhter

As we build on the vision of Minneman [19], the uls of

this paper serve to illustrate the role of suclfeants within
design—specifically those intended to inspire thufig
design, whether in card sets, online tools, knogded
repositories, or methodologies. Knowledge of the
relationship between imagery and rationale andr thei
associated actions may aid the development of other
artifacts and supporting tools.

Summarizing this work and looking toward future idas
tool-building, and evaluation efforts, it seems ortant that
rationale supporting an artifact be presented idesigner-
digestible format.Of course, the nature of that format
depends on a great many factors, e.g., the homitgeafe
the design team, familiarity of the team with telgem, or
importance to use and maintain design rationale.aln
situation when ideation is of paramount importarntcejay

be most prudent to use purely image-based cardsdbek
can be quickly understood at a surface level, bat may

be richly examined by a diverse design team wiffetint
perspectives. A situation where it is essentialm@intain
rationale may require the design team to investeine to
understand the claims, patterns, or other rationale
mechanisms and content, but the extra effort meyitéte
necessary verification and evaluation steps. Wpestighat
most situations lie in between these two extremes—
necessitating further development and exploratibrthe

types of image-based rationale presentation intedun
this paper.

CONCLUSION

This paper aimed to investigate the relationshipveen
imagery and design rationale. We introduced a dfet
artifacts, cards, that contain both images andmate. By
observing design sessions that leveraged theses,casd
identified the kinds of relationships that existve found
the relationships revolve around providing accees t
rationale through imagery, balancing inspirationthwi
rationale, and reconciling differences between esagnd
rationale that might present themselves. We thgtudsed
how our kind of artifact might serve design comntiesi
that rely on inspiration and communities that foaus
rationale as a central theme.
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