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Abstract. We present Data Souvenirs, book-like electronic objects that display
various forms of information with the goal of supporting reflection anmdings-
cence. Data Souvenirs draw on the ability of electronic data streams tm@rov
new perspectives on data in and around the home while taking on a less#istr
ing, more reflective form than existing domestic technologies.

Several authors highlight the importance of self reflectiotechnology design [6, 9].
Sengerset al. [9] define reflection as “bringing unconscious aspects okdrpce to
conscious awareness, ... making them available for consciboice.” They argue that
“critical reflection is crucial to individual freedom andmoguality of life in society as a
whole, since without it, we unthinkingly adopt attitudesgices, values, and identities
we might not consciously espouse.” We agree with this arguimee further argue
that many technologies for the home offer poor support fortemplative activities
like reflection, and in fact often serve as a distraction fremeh activities. Blurring
work/home boundaries, the tendency of multi-purpose cderpuo be a distraction
[2], and the ability of entertainment technologies likeetésions to support passive
consumption [7] offer poor support for reflective activitie

Additionally, we observe opportunities for technology tarihg unconscious as-
pects of experience to conscious awareness”. Electroné sleeams provide oppor-
tunities to observe and present data about people’s livels foathem. For example,
several technologies support reflection via sensors (8,8, 8]). Romero and Mateas
[8] argue that thesalien presencesan “open unusual viewpoints onto everyday hu-
man activity, create pleasure, and provide opportunitesdntemplation and wonder.”
These technologies highlight the potential for new persyes on data to encourage
critical reflection. We consider the relationship betwelea form of technology and
support for reflection. While the form of many domestic tedbg@s does not ade-
quately support reflection, technology does have promismaouraging reflection by
providing new perspectives on data. To rectify these isswesdraw on the physical
form of the book.

1 The Experience of Books

The physical form of the book is an ideal vehicle with whictetglore reflective tech-
nologies. This argument follows from three reasons: boakgpsrt focused engage-
ment, books are at hand but not in the way, and books acquiaeintgeover time.
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Fig. 1. Data Souvenirs on their charging shelf, along with other non-electromiksho

— First, books support focused engagement. Unlike desktop compluégiaiow users to eas-
ily move between tasks, books support in-depth exploration of a subjelatidual books
are not designed for multi-tasking. Books also encourage extendeadtioem — once a book
is chosen from the shelf, some physical commitment is made to looking abtitents.

— Second, books are “at hand” but not in the way. They “live” on tsbmtves, which can
house many books without seeming cluttered. Similarly, books themsedvebe present
but tidied in the environment. When the environment is messy, bookseanranged by
stacking or placement on a shelf. Books are also portable. They atefighgh to carry in
one hand and small enough to stack. They are often placed arounaltige bn tables, next
to the bed, or in the bathroom. These affordances allow books to baa@iNi#nout creating
a chaotic environment. As a result, books suppdrhocinteractions as people move about
the environment, enablingflection-in-actior{9] in daily life.

— Third, books can acquire meaning, helping people to create a partielflimage [4]. Books
are meaningful objects in many households — Csikszenthmihalyi's studgusehold ob-
jects revealed that books were among the most commonly listed spef@atfl]. The
unique physical form of specific books, as well as the markings thgyiacwith age, gives
them individual character. We argue that this character encourafjestion on the rela-
tionship between the contents of the book and the state of the reader athbante ®ver
time.

For these reasons, we have chosen to use the form of the b@otoakfor exploring
reflective technologies. We now pres@ata Souvenirsa realization of this concept.

2 Data Souvenirs

Data Souvenirs are electronic objects inspired by the fdrbooks and the potential of
sensor data to support reflective activities. Here we desd¢hieir physical construction
and discuss four examples. The physical construction o& Bauvenirs draws on the
form of children’s books that make use of laminated cardibgeages. We chose this
construction because it supports the integration of vartypes of electronic equip-
ment, such as buttons, segment displays, or LCD screensgtitbe use of pages of
varying thicknesses.

Each book consists of a display on the spine and one or mamaltscreens or
buttons. Control circuitry is stored in the back page of tbelb This hardware includes
a Gumstix computerftp://www.gumstix.con)/ and wireless network card attached to a
custom board with power circuitry, LED light controllersydaconnections to off-board



components such as buttons and displays. The design useasnieeprimary board for

each book, with a custom board containing the display ardantive controls that vary
across books. We also built a charging shelf providing dhgngower pins that interface
with sockets on the bottom edge of each book (see Figure th Bata Souvenir is

connected wirelessly to a different source of data. Thetfirse Souvenirs collect data
about people living in the home; the other presents data frateide the home. We
present each in turn. Accompanying storyboards are shoWwigime 2.

— TheE-Mail Management Souvertiracks the amount of time spent using e-mail. The device
has a grid of clock displays showing the time spent on e-mail each daygdine current
week and the previous week. It also displays goals for e-mail usagy¢h®weekend, the
spine lights up, highlighting “The Weekend” and allowing the user to set Efgothe week
ahead (a). During the week, the souvenir records how much time thepseds using e-
mail (b). If the user uses more e-mail than her goal, the device sukitfiesder by turning
on the over time (O/T) light (c).

— The E-Mail Notification Souvenihas LEDs on the spine that light up to inform the user
whenever she receives a new e-mail message from a particul@saddiowing her to keep
tabs on important messages without having to check e-mail on her ¢empvhen first
reset, the souvenir displays its Internet address on a display in the &pdRding to this
web page allows the user to enter an e-mail address to be monitoredhéoyidplay is
updated to show the address being monitored (c). Then, when theeaseras e-mail from
that address, the spine lights up (d). Users might have several riagificduvenirs, each
connected to a different e-mail address.

— TheWebcam Photo Albueonsists of a small LCD screen linked wirelessly to a portable we-
bcam, which users can position anywhere they would like. When the eafie¢égcts move-
ment, an image is uploaded to the souvenir. The spine displays the imagfe iooteasing
whenever an image arrives (a). The inside of the album can be vienmdjththree different
pages: the first shows just the most recent image (b), the secoases<puttons for navigat-
ing between images (c), and the third contains controls for e-mailing intagbée user or
for deleting images (d). The album could be used to collectimages frarietyof sources.
The camera might be placed in the garden to capture images of wildlife vasildents are
gone, by the front door to capture a history of everyone who entetsotine, or in the living
room to capture an alternate perspective on the activities that happen ther

— TheReal-Time Journey Souvemiresents data from outside the home. Specifically, the sou-

venir plays back pre-recorded journeys in real-time. The user dactsejourney to replay
using the back cover of the book (a). Then, short journey updafEsaapn the spine in real-
time (b). When the user is interested in finding out more about an en&yash open the
book and read the full text (c). The pace of the updates might varyfis@mtly. In our ex-
ample, the diary of an immigrant sailing to America, the display might retllidssea. ..”
for weeks, followed by a flurry of activity after the ship lands.

Colleagues and other community members whom we have showbata Sou-
venirs have reacted favorably to those that integrate astretéc display and printed
pages, such as the Real-Time Journey souvenir that hasogliectext on the spine
but printed pages with the full text of the journal inside tieok. This form provides
the ability to view changing data on the spine of the book aarahient display and
to physically interact with the data printed inside the hodéditionally, Souvenirs are
designed to integrate with other, more traditional infotioraartifacts. For example, the
charging shelf we built (Figure 1) is designed with extracgp support the inclusion
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Fig. 2. Data Souvenir storyboards

of Data Souvenirs and traditional books. We are interestexxploring further the re-
lationship between digital elements of Data Souvenirsy thagible, analog elements,
and the rest of the environment.
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