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ABSTRACT

Participatory Design is a design approach thatigesva popular
set of techniques for designing interactive systerims

collaboration with end-users. Technology probescere of such
techniques, developed recently to encourage useigagement
with design ideas while capturing interaction. histpaper, we
describe a technology probe called Zebra, whichedinat

exploring the design of an observation tool foldfireork with

busy professionals. We deployed Zebra in the caffeen of our

lab and observed researchers’ reactions to theopeapconcepts
it embodied, both as researchers and as partisipsvié found
that participants engaged with the probe in waysjiray from

playful performances, through to abandoning theiasogpace.
Based on analysis of the collected qualitative andntjtative

data, we present our reflections on the Zebra probe it eased
the burden of engagement in the design processhalpéd us
better understand the potential of the observatiool for

participatory design with busy professionals.

Categories and Subject Descriptors

H.5.2 [User Interfaces]:
Evaluation/Methodology

User Centered
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1. INTRODUCTION

Designing interactive systems that are adaptectple and their
environments is one of the challenges of User Cedt&esign
(UCD) and Participatory Design (PD). In order to jsoi these
approaches, Human Computer Interaction (HCI) reseescteek
new techniques and methods to support the desapegs. While

UCD considers users as the core of the design moces

Participatory Design goes further in making usergiva

participants in the design process, alongside dessg and
engineers. The Participatory Design approach tleasld to a
stronger engagement of users in design activitidsch in turn

adds responsibilities and workload to the partitgip users.
Facilitating the engagement of users in the depigitess is one
of the key issues Participatory Design practitisntace. Field
observation is a method used in PD that involveseobng users
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in their environments to better understand thegrinelationships
and the role of context in their activities. Otmeethods involve
users in design exercises and reflective discusséom actively
include participants in the design process. Thiskvi® motivated
by the need for compromises between conductingd fiel
observations that place designers in the userstespand
engaging users in design/reflective activities filate them in the
designers’ space [17].

To respond to this need, we propose the use elcadbservation
tool which allows an automated capture of videoadatile

providing users the ability to review, reflect amdnotate the
captured data. This tool is intended to supportRBepractice by
actively engaging users in fieldwork observatidbsesigning such
a tool presents many technical and methodologiballenges,
such as reliability in an unknown physical enviramn[2], the

validity and usefulness of the collected data, trareaction of
users. To better explore these issues, we havgrebihe Zebra
probe, a technology probe [12] aimed at explorimg design of
this tool.

To ensure the success of this tool, we involved H&éarchers in
our lab in a PD process using the Zebra probe awea artifact.
Because of the researchers’ busy schedules, weethiéostudy to
engage them in the design process while limitirggithpact of the
study on their workload. We developed and deplayedZebra
probe as a naive implementation of the video olasienv tool,
designed to engage researchers longitudinally tvhiigimizing
intrusion into their daily routines.

This paper describes the early stages of the de&ditjms tool in
collaboration with HCI researchers. Building uporstsfudy, we
present different approaches that the tool's concepuld
encompass. We then discuss how the use of thedegjynprobe
methodology facilitated engaging busy researchens a
participatory design process.

2. RELATED LITERATURE

Attempts to engage users in design are frequeimiyeld by the
time and commitment available for any activity tiehot directly
part of their jobs. In a previous study [20], wendacted
fieldwork in architectural firms to explore the pigal nature of
collaborative design. We were permitted to obséwe different
architectural offices for a period of two days eaGiven this
limited time, we decided to use a mix of ‘quick addty’
ethnography [11] and interviews to gather maximuatad The
aim of the study was to gain initial insights abthe design space
and identify ideas and general concepts to be figated further.
During the observations, we were sensitive to mimgsict our work
might have on their workflow. At the end of the duwe the
captured video and written data led us to a bettderstanding of
the design space. However, the time spent in thasfihad



seriously limited our ability to engage users ia tlesign process.
In planning further studies, we decided to investg other

techniques to make better use of limited time wislers in their
space. We need to find new ways to engage pantitipaore

actively in design without unacceptably impactingon their

usual activities.

Studies, such as Cederman-Haysom and Brereton's stfidy
ubiquitous computing in a dentist surgery [8] highted the need
for compromises when actively involving users in picesses.
In their study, they improvised, modified, and deéld their
methods to suit the schedule of “busy professidraisl achieve
a limited level of engagement. They describe how of the
participants was late in his schedule and had toteh the time
he could spare for the study, thus obliging redeasc to
improvise and change their activities.

Through careful choice and tailoring of techniqueBD

practitioners seek to lower the engagement requit@ah users
and/or increase users’ willingness to participai@ifferent

techniques for engaging users in the design prokess been
developed over the years. Muller et al. [17] prevah overview
of such PD techniques, organized according to thesition of
Activity in the Development Cycle or lteration”, antWho

Participates with  Whom in What", which relates thet
compromise between users reaching the designendd wo the

designers reaching the users’ world. Examples ofPtivities in

the early process stages include ethnography yitith involves
designers in the users’ world for a long periodimie, and many
design games [18], which allow designers and usershare
knowledge and experiences. Activities placed latethe design
process include prototyping [4]. Overall, gainingsets’

participation is a difficult task. Design games asttier playful

activities can help motivate participants and gthem better
incentives for engaging in the design process f, $eeing a
clear benefit to their involvement in the processoancreases
users’ motivation. This is usually the case in desifor the
workplace where a system to be replaced is criti@gor where
people have an innate curiosity about new techredogr design.
Typically, multiple techniques must be used togetioeachieve
adequate engagement alongside data collection, itttusasing
the user's required commitment. Brandt et al.’s neoljueues
system for triggering online diary entry [6] prog&la way to help
participants distribute the burden of participatimgPD over
different times.

Technology probes are recent PD techniques dewlfgrethe
field of HCI. One of the strengths of that technigsethat it
encourages triangulation [15] by providing datanfralifferent
points of view: design, sociology, psychology, emgiring, and so
forth. Over the past few years, several projectgehased the
technology probe methodology to involve users ie tlesign
process. The interLiving project [2] created TP donduct
participatory design with multi-generational, mtitiuseholds
families. Langdale et al. [13] have studied doneesti
communications, and used a technology probe tat algers’
responses to design ideas. Markopoulos et al.ja8¢ provoked
inspirational responses to the introduction of orsrand video
recording devices in public spaces. These responwses then
collated to inspire design ideas and suggest fuithestigation
of particular aspects such as social aspects abraiand public
versus private spaces in using video and mirrcagidf studies at
Xerox PARC have also explored the design of Mediac&pan

public spaces such as coffee rooms of researcH9bsxploring
issues of privacy and acceptance.

3. THE ZEBRA PROBE
The aim of this study was to design an observatiah, which
empowered users to review and react to data. Tjp treldesign
such a tool, we decided to use a technology proBg [2], which
is defined as “a robust, simple device that stitesand captures
interaction between a system and its users”. TRe weated for
the interLiving project [2] as a method to explarelesign space
by:
raising users’ interest and curiosity and stimuléteir
imagination and creativity, thus supporting the igies
process,
capturing users’ interaction with the system alavith its
physical, narrative and interaction context, thddrassing
the human studies need for real, ecologically valid
contextual data, and
allowing the setup, test and evaluation of a tetdmpoin
“real” settings.

The Zebra probe was created to help us exploreébign of this
video observation tool. The tool aims to providetisgoants with

the opportunity to review and comment on video olméns

while they are being made, without being too ditiugoto their

existing workflow. The use of a technology probe éxploring

the tool’'s design space allows us to better undedsthe different
aspects of the tool that would influence data aaptdata review
and analysis, and participants’ experience (eslhediegarding

empowerment and engagement).

3.1 Description

The Zebra probe includes an autonomous video aamtavice,

thus allowing the researchers conducting the obsienal study
to be absent or focused on other tasks in the. fiemutomatically
captures images from a camera when motion is deteand

organizes and presents the video clips back tdcpmants for

feedback. Direct feedback of the Zebra probe’'ssstafed to an
external display (Figure 1). No sound is recordedorder to

reduce privacy issues. While audio would definitedyuseful for
us as researchers, we felt that people would reffuswve their
conversations automatically recorded. To furtheinfoece

privacy, we fitted a button to the side of the femck screen so
participants could disable recording at any timénew triggered,
the clip being currently recorded is deleted arel Zebra probe
waits for five minutes before starting to recorchiag We also
provide feedback on the screen to indicate wheworditg is

disabled (Figure 1c).

Automated video capture allows the natural segniemtaf video
as it is being recorded. It reduces the amountd#ovcollected by
automatically discarding moments with no motion,ush
facilitating subsequent video analysis. The drawbat using
automated video recording is that the viewpointhaf camera is
fixed and cannot be directed to record specifimever scenes as
a cameraman would do. However, the advantage tsitthaan
systematically record data without requiring anytmeperate the
device and can therefore work independently whiteresearcher
is away. The fixed viewpoint can be advantageowmther way:
we can detect repetitions and patterns that redghinrmthe scope
of the camera’s view and we can also generate jatwe data
such as who occupies that space at which time.ZBea Probe



can be deployed before and after fieldwork, all@yeapture of
data over longer periods of time, with only minasrdption for
participants.

No Recording - Restarting in 19 sec

Figure 1. Feedback display: non-recording (a), reading (b),
and disabled (c)

The Zebra probe uses a web interface to organidgeesent the
video clips, enabling both users and researchedsnagta-data
describing the clips (Figure 2). It also providens with a way
to review filter and sort the data (Figure 2b). dHmsck can
include comments to the researchers (not discldasedther
participants), discussions in a forum (shared whig rest of the
participants) and linking “tags” to video clips $ort and retrieve
them. These features provide two advantages: fiastiicipants
are given the opportunity to add subjectivity, ntes) and
missing context to the raw data; second,
discussions and tags are a first step towards @dtery and
analyzing the data, by which researchers benefih fthe users’
vocabulary and opinions to build their own codimgl @nalysis.

In order to better understand the qualities andeissassociated
with the introduction of the Zebra Probe in an emwviment and its
role in a design project, we conducted a study un lab. We

the cortsnen

aimed to refine our design concepts, capture usations, and
detect potential issues and improvements to sesve basis for
the observational tool's design. Our interest isofoid:

understand how such a tool can assist us durindié@@work;

and understand how technology probes can assistdesigning
the tool. We expect this study to give us firstighss into
participants’ responses to the introduction of stail. We also
expect participating researchers to build uponrtbeperience of
the Zebra probe to engage in the design of the itself, as
researchers conducting similar fieldwork in theimowork.

The tool in this context was studied as a methoalfserving the
informal interaction in shared spaces between catkd
coworkers. This study was to inform and inspireiglesolutions
to support informal interaction in distributed enviments. Points
of interests included patterns of use of the spaobaboration
taking place in the space, key artifacts and halitel design
opportunities.
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Figure 2. Web site overview with a) overview of th&ideo clips
of the week, b) details of a video with comment, situssion and
tag tabs, c) the tag cloud from the study

3.2 Method

The Zebra probe study lasted for a period of alomet month. It
included four workshops spread across this perodell as five
semi-structured interviews toward the end of thelgt The study
started with an introductory workshop, which expéad to the
researchers the nature of our work and the funictipof the
device prior to its deployment. The Zebra probe whasn
deployed to study the informal collaboration takiplgce in the
informal space of our lab, namely the kitchen/oeffeom. The



feedback interface of the Zebra probe was alsoogefl on the
lab’s network. After a period of two weeks, a setamrkshop
was organized that captured participants’ feelimgscerns and
feedback about the Zebra probe as observees umsciutiny of
the tool. The Zebra probe remained in the coffeenrdor a
period of three weeks, during which time some cleangere
made to the feedback interface to resolve usabiispies and
respond to some participants’ insights. During thésiod, the
discussion feature was enabled. A final workshog waanized
one week prior to the removal of the Zebra probenfthe coffee
room, to get additional feedback and insights. Tioskshop was
followed by a set of short interviews with key peifants to
gather more detailed feedback and gain their rekegs’ view on
the Zebra probe. During these interviews, we aglegticipants to
imagine how they could transfer the device intoirth@wn
research contexts and methods.

3.3 Participants

Participants were selected from the researchemuinHCI lab.
Around 14 people were actively engaged in this ystad
attended workshops and interviews. About 20 otlespfe were
only peripherally engaged with the device and ditl participate
in extra design activities. Participants were rigedlin our lab
through email and informal chats. Their ages ranfgech 23 to
45, with expertise in HCI ranging from Masters suid@® senior
researcher. Participants were sampled to includeereenced
practitioners in the different disciplines of HChel included
researchers in interaction design, engineering pcen supported
cooperative work, human factors, participatory desi
anthropology and HCI research students.

Engaging with researchers as participants allonedoubenefit
from their expertise in their respective domainsaal as get a
first insight into users’ reaction to the concepie also
acknowledge that working with researcher participanfluence
the qualitative data regarding their reactions rol\the proposed
concept in a favorable.

(| Y deo) data‘l N

Video storage and web
Running website of:

- collated video

- comments and tags

- discussions (wk 3 onwards)

Running software with:
-iSight (for video, no audio)

- motion detection for recording
- button to stop recording

- local viewing of iSight view

- local capture of video

- review footage
- add tags, comments and discussion
- power to delete videos retrospectively

Figure 3. Overview of Zebra's configuration and pants of user
interaction

3.4 Apparatus

Figure 3 provides an overview of the Zebra profzethitecture.
The capture side, labeled “Probe Machine” and ¢eellback side,
labeled “Web Server” run on an Apple Mac Mini usiihg Mac
OS X 10.4 operating system. The Probe Machinetedfiwith an
Apple iSight camera to collect images. A custom-enpdbgram,
developed using the nudcleo toolkit [19] and thengpé library

[1] provides motion detection and video clip redogd of the
images captured by the camera. A standard 17” LEC&egacserves
to display the Probe Machine’'s feedback: what theeara is
capturing and a feedback showing whether the systeatording

images (Figure 1b) or not (Figure 1a). A physicalch-sensitive
button is connected to the computer and interfagate software
using Phidgets [10]. It provides a privacy-enfocciieature that
disables recording for a period of five minutesedigack that
recording has been disabled and the remaining befere it
restarts is provided on the screen (Figure 1c). Nlhe Mini uses
a Web Server using PHP and MySQL to organize theoviclips
chronologically on a webpage accessible to paditip where
they can review and comment on the clips (Figurd B website
was available to participants throughout the studith some
additional functionalities changed or releasedmyiis course.

3.5 Procedure

Zebra was deployed in the coffee room of our labens people
engage in coffee chats, lunch get-togethers andparasion,
meetings (for example, between Ph.D. students dmair t
advisors). The camera was directed towards the tib@apture
people going in and out while also capturing atiigi around the
table and beside the sink. The deployment lastesl month,
during which minor changes were made to the Zebabe
mostly with respect to camera position and the ilisalof the
feedback website. The coffee room is particulaniyable because
as a public space, it is shared amongst the wholggand visited
regularly by most of the lab members. Moreover,pbeaisually
leave their work to go to the coffee room, leavingm potentially
more available to examine and interact with therZgivobe.

A pilot in a seldom-used room preceded the deploymenabling
some participants to preview the Zebra probe asidthe system.
We announced the deployment via email, three wdmkere
starting the study, to prepare participants andresdd potential
initial concerns. We also sent email when the Zdbmabe was
activated, including additional details about thedg. Prior to the
deployment, we gathered ethical review and infornsedsent
from both lab managers and participants. Signs &ts@ posted
in the coffee room to inform passers-by and visitabout the
experiment. Additional information sheets and infed consent
forms were made available outside and within tHéeeaoom.

In the initial workshop and emails, we asked pgoéints to
engage with Zebra when they wanted. We encourageah to
give feedback as they reviewed the posted data.f@&egback
interface was available at all times, using computeithin the
local network. We organized a second workshop tweks into
the study to engage participants in consultatioaer dlie project
direction and gain feedback and participants’ petioes about
the Zebra probe. This enabled us to reiterateithe af the study
and to discuss any concerns and questions theciparits had
about the study (on both a deployment and an ictieralevel).
After the workshop, we enabled discussions on #edlfack
website and revised how participants interacted wlite Zebra
probe based on the workshop discussion. New featurere
implemented, including a tag cloud and the abilitysearch and
view videos based on tags to enable faster taggigdiscussion
(Figure 2b). The final workshop held at the endhef study gave
participants a preview of the results and includediscussion of
the methodology with the participants as co-desgoéthe tool.

Participants’ schedules strongly influenced partition in
workshops and interviews. Typically, between 8 af@
participants collaborated during workshop sessiand 8 key
participants were interviewed towards the end o #tudy.
Interviews lasted between 30 and 90 minutes.



4. RESULTS

P1: Nice throw over the shoulder :)

P2: | like the non-distracted waiting for coffee ti me. It
lets my ideas percolate.
P2:  (that last comment on ideas was me)

nt shades
time...

P3: can someone tell me what the squares of differe
or red a blue mean? i have been wondering for somet

P4: | think you look bored, we should introduce dis tractions
so that people can do stuff while waiting for the ¢ offee
machine to heat up or produce the magic juice.

P5:  As the room is now, no wonder John looks like h
wait to get out of there. The kitchen feels a bit | ike a
ste{(ile)surgew, maybe a flowery tablecloth would d o the
trick ;-

e can't

Figure 4. Example of video discussions and associdteideo’s
keyframes.

4.1 Probe data

Over the course of the study, participants entéi@a¢omments,
11 posts in discussions, and 27 tags. Tags weréegdsy

participants only on the 37and 3§' days, dates of workshops.

We, as investigators, posted 5 comments, 36 dignsssand 140
tags. A further 2 comments, 3 discussions and 4G were
unidentified (Investigators’ estimated being resgible for about
75% of the unidentified tagging). 51 unique tagseneentified

in total. The most used tags were the names ofathenembers
visiting the coffee room regularly that we enteredhelp us
analyze the occupants of the coffee room and helied
participants review the videos concerning themsel881 unique
videos were tagged, representing about 10% of therad

collection. Participants’ tags included descripsionf the events
such as “walking past”, “coffee”, and “waiting”. dtire 4 gives an
example of participants’ posts on one of the videos
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Figure 5. Volume of video captured each day

3677 video clips were recorded for a total length4® hours
(almost 130 times less than a 24/7 recording). 2df4the clips
were hidden because they were irrelevant to thidystug., caused
by a light flicker. This left 29 hours of video 528 clips (Figure
5). We estimate we reviewed around 95% of videdasguthe fast
browsing function described later. Participantsdusaegs more
than other parts of the feedback interface. Worgshallowed

gathering feedback on the presented tool, consigeour HCI
researchers as participants in an observationaly stising the
tool.

4.2 Reactions to the Zebra probe’s

introduction

Participants in this study were occasionally askedreact as
researchers from the Zebra’'s perspective, but vpgmmarily

observed by it. They therefore provided interestingights on
reactions of participants to the introduction ofideo recording
device in a space. One user suggested that wedshembve the
screen with the always-on feedback as it was thotmlbe too
intrusive, or “in your face”. In talks with partjmants, we realized
that one sub-group had decided not to use the eaff®m

anymore to avoid being recorded. Further investigaied to the
understanding that the recording per se was notrhie cause,
but the fact that they were always reminded ofuideo capture
made them too self conscious about their actiohe. fEview of
the videos allowed us to observe their gradual rtieseof the

coffee room. However, after the second workshop revhee

addressed some of their questions on the finalithe study, this
sub-group returned to the room, though never asnskitely as
before the study. This suggests that removing theays-on

screen feedback would probably lower the impactheftool on

the environment, and prove to be less intrusive Esult.

Participants used the feedback side of the Zebrabepr
moderately. Most discussions concerned funny eipb some key
aspects of a day, a particular meeting that hadiroed in the
coffee room or a lunch. After the second workshee,modified
the capture side feedback display to include a tnaih of what
was being recorded as well as the webpage of #ubéek side,
thus allowing participants to provide feedback dre tsite.
However, overall the effort for sending feedbackved to be
high and only a limited number of contributions evenade.

4.3 Analyzing collected data

Towards the end of the study, discussions withigpents led to
suggestions and critiques of the data review aralysis. The
current web-based implementation of the systemiredpmany
responses. The tagging capability was suggestedvasy to sort
the videos into categories and support qualitatimalysis. As
participants themselves created the tags, theydcqubvide
categories and a vocabulary that can be re-usdtiebgesigners
in discussions with users or to “code” the datee @halysis of the
tags generated by the participants themselves coelaal
interesting insights into their perception of thaivironment.

Participants also suggested that they would likeasily retrieve
every video in which they appear to help them contnaa their
actions. As a result, study researchers startedview data from
the server regularly during the day in order to ttagm with the
names of the people appearing on them. At the dane we
implemented the tag cloud feature (Figure 2c). \tiemthe tag
cloud allowed us to observe which users were utiegcoffee
room more often as by doing so their name woulthbged more
often and therefore appear larger in the cloud.

While reviewing videos, we observed that most pgréints
glanced at the clips instead of playing them. Twewld hold the
video marker and slide it to view an acceleratersive of the
video, efficient to recall memories and most intémns taking
place. This fast browsing of videos was later sagggbin the form



of selected key frames allowing participants anseagchers to
highlight important moments in a video for latesaission, but
also to create a summary of the video.

For further data analysis, participants suggestggiémenting an
interface to compare interaction over differentsldysing tags as
filters, we could compare lunch times, types ofoinfal
interactions, etc. to observe and analyze tempuatterns. Key
moments of an interaction sequence could be disglag stills to
provide a contextual overview for those not wishiageview all
the video footage.

4.4 Workshop and Interview outcomes

Using the interviews and the workshops, the stedyplarticipants
to discuss different approaches to the observatiohtailored for
different research and design audiences. We alsde ma
distinction between researchers’ perception of tohel as
observational study participants and their critigueel review of

the concepts Zebra incorporates as experts in HCe W

highlighted these points of distinction betweenesoplayed by
participants during workshops and interview sessioynfocusing
guestions on either aspect subsequently.

In interviews and workshops, participating researshprovided
comments on how the data could be used, other yeplot

contexts, and aims for potential extension of trmol's

capabilities. The following alternatives summarizéhe

researchers’ re-interpretations of the tool acewdio their
domain of expertise. The two most interesting alitves are
presented here: a participatory design alternatwel a human
study alternative.

4.4.1 Participatory Design Alternative

The low level of engagement with the feedback fatmr
motivated us to investigate how the tool could sighed to
encourage, motivate or provoke more engagementicipants
suggested two variations of the Zebra probe foceseenhancing
the engagement of participants through maximizixgosure,
stimulation and motivation. The first suggestionsvta create an
observation tool to engage people with it and aortfithem with
the previously recorded videos. Instead of progdaystematic
recording and feedback, the device would randonwytch
between two modes when motion is detected: playbak
previously recorded video, upon which room occupare then
given the opportunity to comment; and recording dascribed
previously). This system could still provide thestgmatic
recording ability of the Zebra probe, and wouldnsfigantly
increase the provocation of participants and thetess to the
recorded data. This technique effectively addresisesissue of
exposure (how you get exposed to the collected statdnat you
can comment on it).

The second suggestion was to design a tool thatinmmses
exposure of participants to the collected mateaiad lower the
threshold necessary to take part in the data amalyis this
alternative, the feedback screen would be remoweliraplaced
by printed keyframes from the videos that have begged by
researchers and organized, then pinned on theofv#ifie coffee
room. Participants would be free to write additiotegs and
comments on the prints and review particular videpscanning
a tag printed with the keyframe to identify. Therregsponding
video would then be played on the screen. Everntuakople
rearrange the printed keyframes any way they fperapriate.

The resulting organization would be recorded ewergning for
record keeping and other videos are arranged orwdlle This
technique is strongly related to the video card gam], a
technique for analyzing video in collaboration wtrticipants in
a study which uses raw clips of video from the giesietting to
identify interaction themes.

4.4.2 Human studies alternative: Augmented diaries
Participants also suggested the use of the toabtamuct diary
studies. Instead of pen and paper diaries, videaldvde
automatically recorded by the device and servemsmapt for the
researchers to inquire about the details of a4t interaction
It could also be a powerful medium to help usecsaliea specific
instant. However, diaries involve the user making éntries and
choosing what to report instead of relying on systéc data
collection, making them susceptible to omissiongl ather
misreporting of events. During our interviews, dieraative was
suggested in the form of a bookmark button, whichulad allow
users to create diary entries in the recording s&hentries would
take the form of a marker to particular momentsthef video.
Researchers or participants would then review tips ébr further
discussions on particular scenes. Researchers waiililchave
access to the full body of collected data, but dquiompt users
based on their own markers as well.

One suggested benefit would be the ability to rha study
remotely, reviewing data and prompting users auticaldy.
Bookmark entries would also be easier for the ppdids to
make, and because the context of the marker wautédorded as
a video, it would be rich in details to support egnbering. This
technique would also empower users, giving themathiéty to
highlight moments in their day that they considepartant.

This alternative echoes previous work in the usevidéos for

research and fieldwork, such as Mackay’'s EVA [ly§tem, that
allowed the use of meta-data to search, sort aptbexvideo.

However the proposed approach allows users to Mlieebc
involved in the collection of meta-data, making firecess more
oriented towards a PD approach. Brandt et al.’'s wéitkalso

provides similar approaches where participants igiaay study
use short messages or pictures while mobile to tsmphe

entries online when the are at home and more #laila

4.5 Informal interaction and social networks
An informal analysis of videos showed many aspetthe space
that could trigger ideas for designs. It providemthbinspiration
and information on how to use the space to enhaao®te
collaboration. For example, people waiting for tiwéfee to brew
often look for something to occupy themselves, sashreading
old newspapers. Once Zebra was installed, we obdethat
sometimes occupants of the coffee room would gmtwsiderable
effort to create a funny video for the people watghit. This
could inspire the creation of non-work related $inketween
collaborators to occupy themselves and encourageaition.

On preliminary analysis of the data, patterns afiadonetworks
began to emerge. For example, many participantddvake a
coffee at regular times of the day, and sometinoesdinate their
coffee breaks while some other times meeting incthféeee room
by accident. Often, participants willing to discuskile in his
coffee break would leave the otherwise locked dufothe room
open to facilitate informal interaction (Figure 6).



The use of tags as markers of participants’ involet in video
files enabled an overview, which not only aided phaeticipants in
annotating their own experiences, but also reveaedich
relationship of groupings of people to activitiessdontext. This
activity while revealing people’s daily routines tine space also
gave the participants insights into each other'divities,
interactions and engagements. This situated soe®&lork was
raised in the workshops as an insight into colleagactivities
and had helped people adapt their own activitiesegponse to
their colleagues’ routines. Revealing this previgustdden data
had given participants new insights and opportesito interact
with their colleagues.

Figure 6. Captured informal interaction in the coffee room:
lunch between staff and students

5. DISCUSSION

5.1 Engaging users in fieldwork

“I have been on [the website]. [...] Usually to redte comments
that other people make. They're quite funny songstiinZebra
study participant)

Despite our assumption that researchers would lre pmne to
accept and interact with the probe, the limited bhem of

contributions through the feedback interface rais#song

concerns about engaging users in fieldwork obsiematwith

such tools. In our study, we identified provocatiasm a strong
motivator for participants. We encouraged discussind use of
the interface by making funny videos, which woulttéduce the
system to participants and allow them to get familvith the

system. Through challenging or entertaining aspetthe Zebra
probe, we were able to temporarily elicit particifs reaction to
its deployment. These reactions served to fine theeavailable
interaction with the device and raise issues ofigaion in the

provided web interface. Provocation seems to berécplarly

suitable motivator when engaging users in fieldwand PD in

general. However, the nature of provocation raiseses of data
validity and usefulness. An example of suitablevpgation for

engaging user is given in the participatory desajternative

described earlier. By feeding the video data badkéocobservees
while they are available to interact with it, ateys could prompt
users to react on it and record reactions.

The low level of engagement of users with the fee#tinterface
reveals that more could be done to ensure the mapfudata, as
suggested both in the participatory design and angmd diary
alternatives given above. The mechanism of enteféglback
should also be improved and tailored to ensure easmse and
input. Brandt et al. [6] provide one possible alédive for

facilitating users implication in observations. Tire of different
medium and feedback types could also be investigdtee use of
different input points (dedicated website, on-sitedio or video
commenting, ...) can support the participants wheay thish to
provide feedback on the available data. For exampleonsole
could be provided just next to the capture devaretlie user to
easily enter comments and tags, or possibly jusk ihés video as
“of interest”.

5.2 Engaging users in design exercises

The nature of the participatory design process rataie study
deployment enabled participants to engage in a prativat was
less intrusive to daily activities and routines.eThackground
deployment of Zebra in a commonly-used public emwinent let
participants become familiar with the presence laf tlevice,
interface and main system features. The extendeddpef the
study deployment let participants engage in theim datime,
choosing when and how they wished to be involvetti wollating
and analyzing data.

The gradual deployment of the Zebra features owes helped
renew interest in the tool, while gradually builgiparticipants’
knowledge of the possible interactions and increpgie level of
control they had over reflection of the capturedmmeats. The
formal sessions of researcher-participant engagemamd
feedback were short, considering the one-monthogemnt of
Zebra. The three hours cumulated reflection ordéhdce (during
interviews or workshops), its usage and use outsitlethe
deployed context, required a minimal investment mfro
participants while efficiently maximizing the feeatik and
dialogue to ensure participants felt both inforraed engaged in
the process. By using this process, most of the esghar
understanding about the design was built over tim®ugh
participants’ exposure to the Zebra probe and dppatic
discussions as well as the formal workshops.

Our belief is that using a technology probe aathkieginning of
a design process allowed participants to fully grega it without
requiring lengthy introduction. By experimenting kwvithe probe,
they are challenged in their way of thinking ane given the
opportunity to begin an informed reflection abotbk tdesign
space in which we are designing.

Conversely when the focus of the technology probwaisow, the
researcher would benefit from ensuring that whgathers is data
directly analyzable. Clearly, a compromise needshéofound
between the “inspiring” and the “informing” aspeoctd the
technology probe prior to its deployment.

6. CONCLUSION

This paper has described a study that used a tlgynprobe we
called Zebra as the centerpiece of a participati@sign for an
observational tool for fieldwork. The study tookapé in a
common space of an HCI research lab, whose researche
participants were both participants in a study gighe tool, and
collaborators in the design of the tool. During tk&udy,
participants became active collators of contextdata on
recorded video clips, ranging from adding singlenotents and
tags to leading discussions. Researchers drew umgosomnal
experiences with the Zebra probe and explored taenliarity
from a research perspective to inform the desigiguae.

Engagement during workshops enabled a continuousdf data
to be collated on both the material captured in $hedy of



informal interaction and the discussion of the gtudnd
technology probe deployment. This was made possilifleout
extra burden on participants through timed workshapd subtle
encouragement to interact with the system (as aglpersonal
motivation and investment).

The results of the study are presented as altgazatio the
proposed naive approach of the observation toayrgted in
both the interviews with the participants and thedcorded
experience as raw video and as tags and discuiziongh the
web interface. Moreover, the study illustrated hawechnology

probe was used to ease the cost of engagement usy b

participants in the design of the tool. It illus&d the potential of
using the tool in fieldwork. It also highlightedetteritical need to

find ways of engaging users to provide feedbackngisi

motivations and provocations. Future work will afllothe
refinement of the tool to converge on a suitabkgie Such work
will certainly involve a prototype being used instudy with
different users.
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