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Abstract

Awareness servers provide information about aguets help observers
determine whether a person is available for confattade -off exists in these systems:
more sources of information, and higher fidelityhose sources, can improve people’s
decisions, but each increase in information redpcesacy. In this thesis, we look at
whether the type of relationship between the oleseamd the person being observed can
be used to manage this trade-off. We conductedvegthat asked people what amount
of information from different sources that they webdisclose to seven different
relationship types. We found that in more than bathe cases, people would give
different amounts of information to different retatships. We then constructed a
prototype system and conducted a Wizard of Oz éxeeit where we took the system
into the real world and observed individuals ustn@ur results suggest that awareness
servers can be improved by allowing finer-grainedtml than what is currently

available.
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Chapter 1 - Introduction

Informal contact is an important part of everydayman interaction. However,
informal interactions are difficult in distributedrganizations where people cannot
interact face-to-face. In a distributed settinggréhis little of the information that people
normally use to facilitate informal interaction. $earchers have pointed out that there
seems to be a lack of ‘naturalness’ even in richrenments such as video conferencing.

One key element that seems to be missing is anssene

One could argue that insofar as supporting humamnahmunteraction that

telephones and videoconferencing do a reasonably jpd. One can hold

fairly rich conversations; see each other, judgedspetc. So why is there

still such a sense of distance between peoplejtdesph technology?

Our belief is that this is due to the fact thatlstechnologies do not share

some of the key affordances that occur naturallgnwbeople work in

close physical proximity. Regardless of the figetif the videophone, |

still have no sense of who is in when. | can't "lpunto” people in the

hall, know who is available and who is busy, ortaklvantage of

synergistic opportunities when just the right conalbion of people happen

to be at the water cooler at a particular time, Weshared physical space,

all of these are commonly available almost effedlg in the background,

due to our ‘peripheral awareness.’ (Buxton, 2001)

One way that awareness assists people is by hetlpémg understand when others
are available for contact. People use a varietgasitextual information to help them
determine another person’s willingness to engaganimteraction. For example, seeing
an open door can suggest that an individual is &blanswer a question or start a
conversation whereas seeing that someone is gohihree usually suggests that they are
not available for contact. In a collocated envir@mt) it is easy for people to gather this
information, but in a distributed setting, mostlof contextual information is simply not
there, making it difficult to maintain awarenessagéilability.
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Figure 1.1 Instant-messaging systems with availaltty icons based on computer idle
time (icons are shown to the left of each personfeame). Status of the individual is
represented by a singular icon to the left of theiname. The first is Trillian
(http://www.ceruleanstudios.com/learn/), the secon ICQ (www.icgq.com), the
third is Exodus (www.blarg.net/ExodusSetup.

Several computer systems attempt to address thoblgon by providing
availability information over distance. Some systgmmovide information about computer
use such as idle time or screen-saver status (geeeFL.1); others provide much more
detailed information using regular snapshots oouph live audio and video (e.g.
Borning & Travers, 1991). However, current systéamse problems — difficulties that
stem from a trade-off between awareness and priv@oythe one hand, systems like
those pictured in Figure 1.1 do not provide mucforimation, and it is difficult to
accurately determine a person’s true availabibtythe other hand, many people find the
more detailed audio-video systems to be intolerabigusive, and refuse to use them
because of concerns about privacy.

In attempting to negotiate this trade-off and inyarahe design of computer
systems that support availability awareness, thexea number of problems that have not
yet been solved. First, although it is plain thatliag more contextual information will
improve people’s ability to judge whether or notrgmne is available, it is unclear what
types of contextual data are most effective at egimg availability. Second, any addition

of information reduces privacy, and it is not cldew that information should be



processed or restricted to protect an individupfisacy. This thesis is concerned with
determining what those elements are, and how tahesa to design better availability

servers without compromising privacy.

1.1 Research Problem

The problem addressed in this thesis is: it igdliff to achieve both accuracy and
privacy in distributed availability systems, sinogproving accuracy through additional

information compromises privacy.

Availability awareness is the understanding of haotndividual’'s availability for
some form of interaction. An accurate representatid a person’s availability allows
others to correctly determine whether or not thegudd initiate interaction. When a
person’s availability representation is inaccuratters will incorrectly interpret their
availability, and will act inappropriately. Thisayresult in unwanted interruptions if the
availability representation shows that the persomore available than they really are.
Conversely, the wrong availability representati@sults in missed interactions if the

availability representation shows that the persdess available than they really are.

Privacy is a person’s ability to protect persomébimation, remain secluded from
others, and prevent intrusions into what they atersio be their personal space. For an
availability system to be accepted by users, thestnfieel that the system does not
compromise their privacy. Attitudes towards privaary widely for different people,
situations, and cultures, but it is not clear wiaators change people’s attitudes. Current
availability awareness systems fail to successfulggotiate the trade-off between
awareness and privacy; as a result, the systemeitrer not very accurate, or too
intrusive. Those systems that are widely used adfdy simple representations without
the richness required to accurately determine @&opés availability. Adding more

information into an awareness system could providere accurate availability



representations. However, this creates a new prolitethat more information is not

acceptable under all circumstances due to privesyes.

One possible way to improve awareness serversnsate them more flexible —
to provide explicit recognition of the fact thatgpde have different privacy tolerances in
different situations. Although this does not avtie trade-off between awareness and
privacy, it does allow a person to make use of dvdifferent points along the
continuum. In this research, we explore the medmaniof filtering availability
information based on the relationship between #rsgn producing the information and

the person consuming it.

1.2 Availability Servers

An availability server is a tool with which peopt&an maintain availability
awareness of friends and colleagues. Availabilgyvers distribute information about
each user, and others use this information to et&lthe user’'s willingness to partake in
social or work interaction with others. The serwan facilitate natural interactions
between distributed users, and can help peopleecatgpmore effectively by making it
easier to determine when to initiate collaboratiask for help, or engage in social
conversations. Millions of people use commerciatdnt Messaging (IM) systems that
include simple availability servers (e.g., approaiely 160 million people currently use

ICQ) to communicate and to keep track of each other

Current availability servers generate an awarengssesentation based on very
little information about the user. This drawbac&ds to two usability problems: first, that
a few sources of environmental information are exsdued, and second, that users must

often explicitly manage their own availability regentation.

The main source of information in current systerascomputer idle time.

Unfortunately, this measure says little about asgeis availability for contact or



interruption; it is really only indicative of presee, and basing judgments about
availability on this representation can often léaghroblems (Tang & Begole, 2003). To
combat the problem of lack of information sourcgsers can often explicitly set their
own availability state in awareness servers. Algiouhis can in some cases be an
accurate reflection of true availability, it reqesr considerable effort on the part of the
user, and it is common that people forget to upda&sr representation when their
availability changes. In addition, most servers éhanly a small set of states that
represent only a few levels of availability. Usersy be forced into selecting a

representation that is only close to what they waikk to convey to others.

Current availability representations fail to acco@ior many of the details of
human interaction, such as the information of vthatrelationships between individuals
are. In typical social interactions, different imidiuals have different rights to interrupt
others. For example, a supervisor may have meszlém to interrupt a subordinate than
a peer would have. Current availability servergesgent an individual's availability with
a single and limited representation to a broad gratith diverse social access rights,

ignoring information about the user’s relationships

1.3 Solution

The problem of designing for both accurate reprisgem and privacy protection
can be addressed by making availability serversenaavare of the context in which
judgements about availability are made. Since bimehrequirements for information and
the tolerance for intrusion vary across people sihdhtions, availability servers can use
information about context to tune the type, amoant presentation of information about
a person and their current activities. This doesawoid the trade-off entirely, but can
greatly increase the number of situations whereamlability server will successfully
provide appropriate information to observers with@ompromising the provider’s
privacy. This thesis considers the idea of relaom type as a way to manage

information flow in an availability server.



1.4 Stepsin the Solution

Two main activities have been carried out in thiduson. First, to collect
knowledge about what information sources best sgmie availability in different
situations, and about the factors that can altesrnmation requirements and privacy
attitudes, we have built a conceptual framework asiilability awareness. This
framework sets out what information sources camde to determine availability, and
how that information is affected by other factorscls as relationship. Second, to
determine how context awareness changes the dasdjrperformance of availability
servers, we developed a prototype awareness sdhnatr adjusts information and

representation based on the relationship betweens asd those observing them.

A more detailed set of steps is given below. Thenfwork is comprised of the
first three steps, and the exploration of relatpdased filtering is described in the
final two steps.

1.4.1Investigate information sources and the contextudhctors affecting them

To understand more about awareness, it is necedsargetermine what
information individuals need to determine anotherspn’s availability, and what factors
change the ways that information is used and intggd. We gathered information on
these sources of availability awareness in thregswhy asking people how they
determined whether another person was availabdeenyday (non-computer) situations,
by talking to users of common availability servexisout their experiences, and by
reviewing literature about the collection of ane w$ awareness information. From this
data, we determined a set of information sources #ne appropriate for supporting

availability awareness.

We also determined that contextual factors inclgdilationship, time, location,

and activity can modify the importance and usehafsé information sources, and can



change people’s willingness to provide the infoliorat Relationship was chosen as an

important factor to study more closely in the remdar of the research.

1.4.2Determine how relationship affects information requrements and privacy
preferences

The goal of this step was to better understand wifiatmation people wanted to
use about others when determining availability, avitht information people were
willing to give out to others. To explore this isswe conducted a questionnaire study
that asked people to rate their interest in usiffgrént types and granularities of each of
the identified information sources, and also thgllingness to give that information out
to others. People were asked to give responsesdoh of several different types of
canonical relationships that are seen in work sdna: Supervisor, Peer, Subordinate,
Secretary, Friend, Spouse, and Anyone in the argdon. This study provided an
understanding of how much information people wanteduse and were willing to
provide, organized by relationship.

1.4.3Develop display principles

Once it is known what information people needsihecessary to determine how
to represent that information to observers in dgulseay. The goal of this step was to
devise principles that would translate the knowkedigm the steps above into useful
information for designing availability servers. Alability information needs to be
categorized into a meaningful representation withmeerloading the viewer. This step
involved investigating different representation@ipeaches and determining a set of
basic guidelines that allow availability informatido be conveyed but still protect

privacy.



1.4.4Build a prototype availability server

The knowledge in the steps above was used to designbuild a prototype
availability system. The client was a small webdshapplication for use within a small
to medium sized workgroup. The prototype was thHgesu of the evaluation described

below.

1.5 Evaluation

Two types of evaluation were carried out in theeagsh. The first evaluation
assessed the idea of relationship as a way to &itailability information — the question
of whether people do in fact change their privasfgrences based on their relationship
to the other person. This evaluation was carrietl using the questionnaire study

described in Chapter 3.

The second evaluation assessed the usefulnesslatfomship as a design
principle in a realistic availability server, angsted a prototype system in a real-world
setting. The evaluation determined usability protdeand strengths in the principles
underlying the prototype, and considered to a éthiéxtent whether people can maintain
availability awareness more accurately and witls leBort with the relationship-based
prototype than they can when using conventionalnsieghe second evaluation consisted
of a “Wizard of Oz” experiment where a human gah@formation for the computer
system. We followed a participant at a local conyp&or one week, gathering the
information that was represented in the availabgitototype. Four other people in the
organization ran the client system and were askedetermine the availability of the
observed individual at regular intervals. At thel @i the study, people were interviewed

about their experiences, and basic data about@ogwas compiled.



1.6 Contributions

The main contribution of this thesis is the ideattrelationship can be used to
mediate awareness and privacy in an availabilityese Although further work is needed
to better understand the generality of the ideajesxce suggests that relationship-based
filtering should be considered as a design fagiduture awareness systems. For many
uses, it can be used to reduce privacy concernstbgealisclosure of useful availability

information.

There are also two secondary contributions from work. First is the framework
of availability awareness information. The framekvgorovides a more complete
understanding of what information can be used ppsetting availability awareness, how
one contextual factor in particular (relationshigffects people’s information
requirements and preferences, and how availabsiggvers can be designed to take
advantage of relationship. Second is the awaresas®r prototype, which provides an
example and a reference implementation of how dtetionship-based filtering can be

put into practice.

1.7 Thesis Outline

The remainder of this thesis is organized as fatow

» Chapter two outlines background material and deesrihe background concepts
needed to complete the research, including awasenasual awareness, availability
awareness, privacy, and distributed systems. Thiemal is from past research in
availability systems, computer-supported coopeeatrork, and psychology.

» Chapter three describes the investigation into imalividuals in the real world gather
awareness information and how they use it, spadijitising a questionnaire study
conducted to determine how people gather and uaecaess information. This
information is used to generate a framework useatktign a prototype.

» Chapter four presents the design and implementafiarsimple prototype

availability awareness client and server usedudysa real world situation. It



describes the prototype and discusses design desiand the specific information to
be shared.

Chapter five discusses the second evaluation,egptbtotype in a real-world setting.
This chapter describes the study, the observatemmalguantitative results, and
discusses some of the issues that were raisecelytiuation. The chapter also
discusses the usability issues raised throughsbefithe prototype.

Chapter six is a summary of the research includetis thesis, and the contributions

to the research community. This chapter also dsssudirections for future work.

10



Chapter 2. Background

This chapter introduces background concepts aboatemess, casual awareness,
availability awareness, privacy, context aware cotimg, and distributed systems, and

reviews related previous research in those areas.

2.1 Awareness and Group Awareness

Awareness is knowledge of a dynamic environmengwkedge that must be
maintained and kept up to date (Endsley, 1988)hé& context of this thesis, we are
mostly interested igroup awarenessvhich involves information about the people ie th
groups that we interact with. Group awareness msuaderstanding of the activities of

others, which provides a context for your own atés” (Dourish & Bly, 1992).

Awareness information comes from the answers to“Wé questions: Who is
around? What are they doing? Where are they wopPkitpen did things happen? Why
have the actions happened? A system that suppmtg gawareness needs to capture
awareness information about others’ interactionhweaach other and the shared
workspace, and effectively present that informattonanswer these “W” questions.
Gutwin et al suggests a framework of workspace emess to address these issues
(Gutwin, Greenberg, & Roseman, 1996). It presendsteof basic ideas that are central
for designing awareness support, and that alloierdiht techniques to be identified,
described, and compared. The framework considetls thee elements that make up
people's workspace awareness, and the mechanissysuge to gather awareness

information. These elements and relevant quesaogs
Presence: Who is participating in the activity?
Location: Where are they working?
Activity Level: How active are they in the worksg&c
Actions: What are they doing? What are their curestivities and tasks?

Intentions: What will they do next? Where will thieg?

11



Changes: What changes are they making, and where?
Objects: What objects are they using?

Extents: What can they see? How far can they reach?
Abilities: What can they do?

Sphere of Influence: Where can they make changes?

Expectations: What do they need me to do next?

Awareness information comes from people, the objdwt they are working on,
and the environment they inhabit. Awareness infeionamust be maintained, and
researchers have proposed a natural perceptuak dyet people use to gather
information about the world around them (Hayes, 3t98eisser & Jopling, 1997).
Neisser and Jopling (1997) suggests that percepiancyclic activity where a person’s
picture of the world around them directs how theimmment is perceived and explored.
This in turn leads to gathering new information atbthe environment, which in turn
influences the picture of the world. In the caseawfireness information, users sample
their environment, gathering information, which nfie$ their awareness of others,
which directs their attention to particular indivals and actions (Figure 2.1). The cycle

starts again as users gather more information abarits that they are interested in.

The three sources of awareness information (peoplgects and their
environment) correspond to three perceptual mesheconsequential communication,
feedthrough, and trace observatid@onsequential communication is the data that some
to us by observing actions or via the interactiomsone has with their environment
(Gutwin & Greenberg, 1996). Feedthrough is the eva# that a person’s actions leaves
on their environment and the objects in that emwitent. For example, if an object
moves, it implies a mover (Gutwin & Greenberg 199R)e object that is manipulated
gives feedback to the user, and others can obskeisyéeedback. A longer-term version
of feedthrough igrace informationwhere the user has left longer-lived indicatiohghe
effect that they have had on the environment (gtilhl, 1992; Ishii, 1998). For example,
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if footprints can be observed in a dusty hallwaymiplies that someone recently walked

through.

Environment

Modifies Samples

Directs

Knowledge Exploration

Figure 2.1 Neisser and Jopling’s (1997) cycle of goition

Individuals use awareness information to aid therdimation of tasks and
resources and assist transitions between individndlshared activities. People can use
their knowledge to predict others' actions, suppoetn with their tasks, and infer shared
references to objects. The benefits of workspa@awess are small in any one situation,
but over the course of a collaborative interactitvey can markedly improve a group's

effectiveness (Gutwin, Greenberg, & Roseman, 1996)

Group awareness comes naturally in a face-to-fagat®n, but it is difficult to
maintain in non-collocated settings. In distributgdupware systems, people may only
receive a fraction of the possible awareness inftion available to them. To counteract
the natural lack of information, researchers haakéd at adding awareness information
back into groupware systems.
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Figure 2.2 The Portholes client showing images okepples’ workspaces.

Researchers have supported awareness in many wdyeradifferent purposes.
Portholes provided images of peoples’ workspacegu(e 2.2) (Dourish & Bly, 1992).
For example, DIVA supports perceptual awarenessgusivirtual office environment for
individuals to see the current tasks of other grmgmbers (Sohlenkamp & Chwelos,
1994). Clearboard supported gaze awareness vabthity of users to determine the gaze
location of the group member (Ishii et al, 1992)g@Halls supported location awareness
by allowing users in a group to have a generalesefsvho was around for interaction
(Gajewska et al, 1995). The Notification Collaggmorts activity awareness by allowing
people to leave information for others (GreenberBd@unding, 2001). Contact awareness
is supported in the ‘live addressbook’ project @akki & Smith, 2000) where users add
information to an address book allowing users townadly provide a local phone number

as they are on the go.

2.1.1 Casual Awareness

Casual awareness is a person’s understanding ofisvhearby, and the general

activities they are engaged in (Ackerman, 2000)s T$ the overall sense of “what’s
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going on” within members of a group that gatherrf@etings, check their mail, meet at
the coffee maker, and so on. Casual awareness pgeitipheral information about others
that we gather as a normal part of our day. Camwaleness keeps us informed about the
whereabouts and activities of our neighbours, dlwva people to take advantage of
opportunities for collaboration (Gaver et al., 1982yle, 2001). For distributed groups,
computer supported cooperative work (CSCW) reseaschave attempted to restore
informal awareness with awareness servers thategattistribute, and display

information about the members of a group.

Casual awareness, like other awareness informaisogathered using traces,
feedthrough, and consequential communication. Tifference between this form of
awareness and other kinds of group awarenesstiththanformation-gathering process is
continuous, low-level, and often subconscious (Bbu& Bly, 1992). Typically, this
informal communication is made possible by physmalximity (Fish et al, 1992). For
example, overhearing conversations or glimpsingesora through an opened doorway
can facilitate casual awareness. Often, the awaseiméormation is not intended for the
observer, and the perceiver merely picks up whatvalable (Gutwin & Greenberg,
2004).

Casual awareness allows people to initiate inforapgdortunistic collaborations.
For example, valuable work often results from beibge to talk to the right person at the
right time and it is casual awareness that allogvtolknow who is around and if they are
available for casual interaction. In these infornméractions, the purpose, duration, and
degree of involvement of the interaction is notnpkd in advance (in contrast to a
scheduled meeting), but is informally agreed onrduthe course of the interaction. Thus
support for casual awareness is required for amgn fof informal interaction, since

awareness is a prerequisite for this type of carfgarning & Travers, 1991).
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Figure 2.3 The Active Badge client showing peoplekications and probability that
they are still there.

In past research, different means have been expforegathering useful information
about others. Some researchers have developednsydtat used video to observe other
members of the group, such as Cruiser (Fish é982), Notification Montage
(Greenberg & Rounding, 2001), PortHoles (DourisBI&, 1992), and CaveCat (Mantei
et al, 1991). Location was used be Active Badgguie 2.3) (Want et al, 1992).
OfficeWalker (Figure 2.4) used a virtual hallway aeb(Obata & Sasaki, 1998). Other
research has used audio (Active Hydra (Greenbefgizuoka, 2000)), , or personal
information (Notification Collage (Greenberg & Raling, 2001)) for maintaining casual

awareness of others.
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Figure 2.4 The OfficeWalker client showing peoplen the virtual hallway.
2.1.2Availability Awareness

One particular element of casual awareness isabibty. Availability refers to
the level of social activity that a user is capatiidased on their current situation (Jang
et al, 2000) Availability awarenesss information and understanding about the current
disposition of other users for interaction (Hinds \&eisband, 2003). Availability
awareness includes knowledge about the currentitgctthe emotional state, and the
attention of the user (Gross, 2000). Availabilityaseness uses a background of common
knowledge and shared understanding of current astigetivity (Bellotti & Bly, 1996).
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There are multiple sources for gathering availgbikkwareness information.
Usually, this will be some form of information thatlls an observer about the
environment, locale, or the activity of the persbay are observing. There are a number
of sources of information that could be used t@eine the availability of others. This
would include door state, phone state, calenddiigc as well as visual and auditory
information. There could also be a stated willinggéo interact with others, a person’s
location, or some form of representation (an in/oaard or a public calendar). This
information can be broken down into formal inforioat sources (e.g. an office phone
number or a meeting calendar) as well as informi@rmation sources (e.g. web page,

web camera) (Girgensohn et al, 1996).

Parts of availability awareness have been suppanteerk that considers causal
interaction between pairs of distant collaboratossjally through media spaces or other
information displayed on a personal computer scr@y et al, 1993). The goal is
usually that members of a distributed community datect when others are on-line, and
use that awareness to move into interaction witth eather. Recent additions to the
typical home personal computer have made the ghafiraudio and video information
across networks quite simple even for relativebywshetworks. This has made it possible
to envision the widespread use of such technoldgiesipport distributed work groups.
While rich connections in these technologies allfistributed work groups to function
well, they are still typically not nearly as natuaa working in a co-located environment
(Isaacs & Tang, 1993). Outside of the research comityy this has manifested itself in
the use of popular on-line instant messaging pragrthat use some form of availability
representation for others to know if the user iailable for interaction (Greenberg &
Rounding, 2001). Two main distinctions in the sgstethat have been built to support
availability awareness include the types of infotiora presented, and the way that the

information is gathered.

Types of informationPast research and current software have usedrahtf

information sources to provide availability awarsmeformation. These include:
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» the location of the individual, shown either vidyals in the Active Badge system
(Want et al, 1992) or through sound, as in the Auglira system (Mynatt et al.,
1998).

» temporal information such as calendar entries (T&Rpa, 1994), or in the
CLUES system (Marx & Schmandt, 1996).

» full-motion video images, as used in the CaveCstesy (Mantei et al., 1991), or
quick glances, as used in RAVE (Gaver et al., 199Nlontage (Tang & Rua,
1994);

» representations of the observed individual’'s attiwiithin an office, such as
where they are looking (Greenberg & Kuzoka, 2000);

* on-line status and idle time, as seen in PeepHGe=enberg, 1996) or in several
instant messenger systems;

» specific information that the user chooses to stareh as a message of the day
as in PortHoles (Dourish & Bly, 1992) or selectethges and other data as in the
Notification Collage (Figure 2.5) (Greenberg & Rdurg, 2001); in addition,

some systems such as ICQ allow the user to setstage explicitly.

The fidelity of the representation is also an issVigleo provides high-fidelity
representations of people; abstract representatetiger physical as used in the Active
Hydra system (Figure 2.6) (Greenberg & Kuzoka, 2060iconic as used in PeepHoles
(Figure 2.7) (Greenberg, 1996) provide a levelrofgey for the observed individual, but
require the observer to interpret the informatitwattthey received indirectly. This
interpretation requires either some foreknowledgethe part of the observer, or some
lucky guesswork, to get an accurate view of theeplesl individual’'s availability. Using
individual indicators for different information smes (such as the state of the door, or
the idle state of the computer) by themselves éulidut is not enough on their own to
provide an accurate view of someone’s availabiligr example, Hubbub is an instant
messenger that runs on a wireless Palm and a A@y Usound instant messages,”
referred to as earcons that have meaning, suchdHiThanks." Users have individual
sound IDs that identify their sound messages aei #vailability (Issacs, Walendowski,
& Ranganathan, 2001).
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Figure 2.5 Notification collage, availability softvare showing many kinds of
information about its users.

Gathering mechanismSystems that support availability awareness can b
organized as to how they obtain the availabilitipimation that they present to others.
This is can be divided into three types: raw infation, self-selected, or machine-
interpreted. Raw information is the presentatiomédrmation as collected at the source,
such as video or audio information, idle time, ogih status. Self-selected is the case
where the user determines their availability digecthis is seen in terms of the state of
the user in ICQ. However, there are a limited nuntbetates, and most of these kinds of
systems provide only one state for all users olisgmhe individual. This fails to account
for variation based on personal relationship ocuwirstances. Automatic is the case
where the system determines availability based wninéernal algorithm or preset
condition. Without allowing for user interventioa thange status (beyond on/off), this
system expects that the availability informatiorsipresenting is flawlessly representing
the user. In the case of automatic selection basembmputer use, such as idle time, this
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could be thrown off by either a clever programmaiting a program that always
“cheats” the idle time.

Figure 2.6 The Active Hydra system.

The idea of automatically determining availabilltgs been explored in more
detail by a few researchers. Hudson et al (200B)oead if sensor-based predictions of
availability might be constructed, and which seasoright be most useful to such
predictions, and how simple such sensors mighiTh& research sought to answer five

guestions:
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Can a practical sensor-driven model reliably prgdiicnan availability?
How can such a model be constructed?
How accurate can we make such a model?

Which sensors are most useful for such a model?

o kr 0N e

What are the simplest sensors that will producaczurate prediction?

Recordings were taken of individuals in real watdvironments, and participants
were given an audio prompt to provide a self-repbrhterruptiblity at random intervals,
averaging two prompts per hour. In order to minenthe disturbance caused by the
prompts, the designers chose to ask only one gumesthd used a five point. Specifically,
subjects were asked to “rate your current interbilgyy on a scale from one to five, with
one being most interruptible.” After the study, tdeo of the participant’s office was
hand-coded to simulate the output of a variety ehssrs: occupant information
(speaking, writing, sitting, standing, or on theoph), interaction with objects (desk or
primary work surface, other work surface, file cedtj food, drink, keyboard, mouse,
monitor, and papers) guest related informatiopamber of guests present, and whether
they are sitting, standing, talking to the occupanid environment (door open or closed,

day of the week, and time of day).

This study suggested that sensor driven modelsuofan interruptibility could
indeed be fashioned. A decision-tree model budinfrthe observed data was able to
accurately determine the interruptibility of an ividual with 75% accuracy. However,
these results were based on a ‘personal assigtntivhere interaction with other people
was the major component in whether the person waitahle (e.g. if they were talking to
someone, then they were not available). For otbertypes such as programmer, the

sensor-driven models may be less effective.
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Figure 2.7 Peepholes, an example of an early avaiéity server.

2.1.3Availability and Interruption

It is assumed that a better understanding of anettavailability will reduce
interruption. The body of research concerning miaiion can be split into various
groups. One group contends that machines cannpgepgyomanage interruptions (and
likewise awareness perception) but must defer éosuis an accessible and useful fashion
(Bellotti & Edwards, 2001). Others posit that maehiearning techniques could
appropriately present the information needed inediptive fashion (Horvitz et al,, 1998;
Hudson et al., 2003). Other human computer intenag¢HCI) research has focused on
developing guidelines for directing interruption.

A result of previous research was the discovery pleaple who were interrupted

often benefited directly from the interrupt, withet initiator providing that benefit

23



(O’Conaill & Frolich, 1995). Therefore, gettingdriof all interruptions is neither
desirable nor explicitly beneficial; however, gerategrees of control or filtering for
interruptions (by some form of intermediary, humamotherwise) are often seen as
useful (Hudson et al., 2003). The real challengea&ing interruptions more effective, as

they may be a valuable part of teams getting worked Hudson et al., 2002).

The type and amount of information is importantjgdgments of a person’s
availability for contact. For example, Hudson eftlidson and Smith, 1996) showed in
a study of a professional assistant that audioth@snost important information source:
if the assistant was talking with someone elsen ttheey were unavailable. However,
social interaction is clearly not the only activibat reduces availability, and the value of
an information source depends on the person besgreed and their current work
situation. In one study (Dabbish & Kraut, 2004)formation about activity on the
computer screen was needed to determine availabilitis study also showed that the
granularity and amount of information was importaltie researchers showed that when
observers had to interrupt a person playing anmaotere game, people who had detailed
information about the state of the game were miksdyl to wait before interrupting, and
interrupted less frequently than those who hachfarination (Dabbish and Kraut, 2004).
A similar phenomenon was seen by Begole et al (RO04ey observe that many of the
indicators in current awareness servers show apsrpresence, but without additional

information, this is incorrectly equated with aadility.

2.2 Privacy

Privacy has been investigated in several contex@3CW, and there are several
different definitions for the concept. To have py, a person must be able to predict
how his actions will drive interactions, informatiaccess, and behaviour in chosen ways
(Boyle and Greenberg, 2003). This prediction iseldasn the reputation and promises

made by the party to which the information is diseld. For example, privacy has been
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defined as the right of an individual to have aelesf freedom from interference by
others, as the right of individuals to control peral information about themselves and
their environment, and as the right to control velees that information as well as how
the information is presented (Weston, 1967). THendien that we use in this research,
however, is based on the work of Altman (Altman/3Q who defines privacy as a
boundary control process. This definition has bemsed by several more recent
researchers in CSCW (e.g., Palen & Dourish, 2008)le8& Greenberg, 2001), and it
presents structures that are particularly relevarvailability awareness. In Altman’s
control processes, people manage the flow of inftion towards and away from the
self, leading to two aspects of privacy: confidalitly and solitude Confidentiality is
control over information moving outward from thdfsand affects other people’s access
to personal information. One aspect of confideityidhat is particularly relevant to our
work is control over information fidelity — the agacy and specificity of outgoing
information. Solitude is control over information moving towards thefs@uch as
requests for interaction), and determines how mafcbhne’s attention is taken by that
information. Gavison (1984) adds a third privacgneént calledautonomy the users’
control over their identity, and over how they aepresented to others in the world.
Being aware of the environment that one is in aod that environment changes based

on one’s actions (and how one is perceived by thdsanges) determines one’s

autonomy.
No Awareness Basic Awareness Total Comprehension
p A ~— A — — A —
\ J DN v
' Y
Tc\)(al Privacy Some Privacy No Privacy

Figure 2.8 The awareness/privacy spectrum.

The common ways of managing privacy depend on débare of the environment

surrounding us and the means that present themotade us with a sense of privacy.
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This includes the effect of introducing distancéwsen ourselves and others or closing
doors to create private spaces. We also have analale expectation of others in our
space to act according to behavioral norms regagrdauch, eye contact, personal
distance, and other standards (Altman 1975). H6¢arch has begun to look into the
privacy concerns within spaces where informatiocht®logy has become pervasive
(Palen & Dourish 2003). For ubiquitous computingellBtti and Sellen (1993)

determined that users experienced problems in #abignvironment that combined

computer, audio and video networking with indiviltracking and control technologies

due to the disjoint of activity and its effects.

Grudin (2001) has suggested that changing attitugsivacy as a result of new
technologies might be understood as a “steadyaraxiclearly situated action” and that
a person’s control over how public information ged in different contexts and times is
less than what would be expected in collocatedsdns. Dourish (1993) also researched
privacy issues that exist in media spaces andgubim particular to the “organizational
situatedness of appropriate solutions.” Clement94)9nvestigated privacy concerns
raised by these technologies and paid particulten@dn to the effects that an
organization and its standards of behavior wouldehan forms of activity and control

would have on the use of such systems.

Agre (1995, 1997, 1999, and 2001) has written estéey on privacy concerns
and new technologies. His focus has been on teghdiscourse surrounding privacy
within the context of information technology. Hisa has been to discern individuals’
assumptions within the workplace (Agre 1995, Ag8®7). He advocates an approach
that casts privacy as an issue not simply involtimg needs of the people affected by
new technologies, but as an issue that results ffmensocial roles and relationships

within organizations (Agre 2001).
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There are three ways to address privacy issuesnirelectronic transaction:
through law, self-regulation, or technology (Spiekann, Grossklags, and Berendt,
2001). In each model, a privacy policy can be usedmbody the commitments and
guarantees that a vendor makes to protect perdatalprovided by the consumer. In the
current worldwide web, governments, industry, amtependent global consortiums have
encouraged companies to define their practiceshfamdling and sharing personal

information, including reasonable communicatiorthafse policies to individuals.

Privacy, and the tradeoff between privacy and amesg, has been widely
recognized as important issues for media spacesgengware systems. In a shared
physical space societal protocols exist to deah wasues of privacy. For example, the
distinction between a public and a private spacersally immediately clear, and most
adults know how to adjust their behavior for eadthWittle effort (Hudson & Smith,
1996). However, in a virtual space, it is often ttese that the normal cues of public
versus private spaces are absent. Helping peoplaaimaavailability awareness requires
sharing information that may intrude on the privagl the individual. There is
consequently a trade-off between providing awaren@$ormation and preserving
privacy (Hudson & Smith, 1996; Boyle & Greenberg(03) (Figure 2.8). Having
cameras in the office, one-way connections, or {i@mgn monitoring of public spaces
makes surveillance and monitoring a possibilityeatly there is a need to protect privacy
in awareness information systems including avditgbawareness systems, without
losing the benefits of awareness itself. Therelaee main issues in managing this trade-
off: 1. understanding the risks of privacy intrusio2. user control, and 3. social

convention.

1. Privacy risks Any information that is required to present thaikability of one
person to another requires an exchange of privaicgdcuracy. Simply stated, there is a
fundamental tradeoff involving the information sentreceived between individuals. The
more information sent by a person the more theiwodkers can be aware of them.

However, the more information one sends, the gresffect this can have on one’s
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privacy (Hudson & Smith, 1996). If the informati@necessary, then we have to ensure
that it is not overly intrusive. Protecting priva@quires that the user is comfortable with
what information others can see about them. The usest also feel free from
surveillance, where people are collecting the miation from the user for purposes other
than gathering availability information (Kawai dt,d996). Finally, the user must feel
free from the threat that the information will bésosed. If the information were being
collected for the purposes of a performance evainathen users would be less likely to
want to use the system.

2. Types of user controlThe user must have the ability to control thegoirtg
awareness information and stop the flow if necegsgaithout fear of judgement).
Without this control, individuals would be lessdlig to use an awareness system. In
some systems, people physically manipulate dataegayg devices such as turning the
camera away in Portholes (Dourish & Bly, 1992), lievlother systems use software to
exercise user control, such as software determitiagthe user has put his hand over the
camera in Nanana (Boyle et al, 2000). One way tdiate the amount of information
being produced is through reciprocity, in systeohsas OfficeWalker (Obata & Sasaki,
1998) or Montage (Tang & Rua, 1994). Reciprocityars enforced sharing of data
between users. If one person A can see persoreB,Rbarson A knows that Person B can
see them as well. This way, limiting availabilityffoarmation to that which the users are
both willing to share protects privacy. The systamst also allow the user to have
control over the storage of the information. Thsywthe user can eliminate the concern
over long term monitoring for improper purposest povacy to work within the context
of an awareness server, a person must be ableot tkrat the system will respond to his

or her wishes when information is shared (Boyle &&hberg, 2003).

3. Social conventionslhe information channels used need to be rich gimdaa
allow the user to use existing social conventioos gdapt or build new ones) for
interactions with respect to privacy (RAVE). Inleased physical space we have a well-

established set of social protocols for dealinghvisisues of privacy (Hudson & Smith,
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1996). Therefore, any system that we would devebogupport casual awareness would
need to support these social protocols. For examptest people realize that reading
someone’s mail over their shoulder without pernoissis improper, therefore a screen
shot of someone’s desktop with their personal eoeh would effectively duplicate the

effect. It is important to remember that privacya only a social phenomenon; it is also
a co-operative one. A person will sometimes dogsithat help others respect his own
privacy, such as disclosing more information told@acthers to make better decisions
about interruption (Boyle & Greenberg, 2003). Wiplévacy violations occur regularly,

gross privacy violations seem to not occur as ofierthe environment permits. This is
mostly due to our understanding of societal nornag tlefine a measure of freedom and
the ability to work with others’ needs for privaayhich then ensure future opportunity to

interact.

Within the context of this research, it is vitalliave the user be assured that the
data that they are sharing with others remainsidenfial to that set of users who have
access to it, that they do not lose personal amgntue to the sharing of that data, and
that they maintain control over their interpersonateractions regardless of the
interpretations others have regarding their avaitgbinformation. In distributed
awareness systems, control over information is gedult has been suggested that
because awareness and privacy cannot both baeshtising existing mechanisms, better
control over information is required. However, thalgo recognize that user effort is a

crucial factor in the success of the control preces

There are few fine-grained yet lightweight stra¢sgfor controlling video media
spaces... Heavyweight and coarse-grained privacy@anterfaces prompt an “all
or nothing” trade-off [and] as a result, peopleenftdo not make changes when
appropriate, and often end up configuring the sysie grant all others either full

access at any time, or no access whatsoever (B2z304,a).

Traditionally, we understand privacy as a statesofial withdrawal, Altman

instead sees it as a dialectic and dynamic boun@guylation process (Altman 1975). We
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perceive privacy regulation as a mix of socieitgdextations and experiences, and by the
expectations of others with whom we interact. Beargynamic process, privacy is under
continuous negotiation and management, with thentdaty that distinguishes privacy
and publicity refined according to circumstancev&ry management is a process of give
and take between and among technical and sociéiesntfrom individuals to groups to
institutions—in ever-present and natural tensiotinthe simultaneous need for publicity.
We are concerned with how this process is conduictethie presence of information
technology (Palen & Dourish, 2003).

2.3 Networking architectures for availability servers

Avalilability servers are distributed groupware sys$ that gather and distribute
awareness information to a group of people. Foh susystem to work users must be
able to access and update shared data, and be @fwdr@nges to the data; the first issue
concerns shared data repositories, while the latb@rcerns notification mechanisms
(Ramduny, Dix, & Rodden, 1998).

Any awareness information system will require thia¢ individual programs
(referred to as clients) have some form of infoioratsharing via underlying network
architecture. Common architectures used for infoiona sharing are peer-to-peer
networking or client server computing. Peer-to-parehitectures are independent agents
capable of performing useful work without a centalthority, and client server
(specifically event-based notification) architeetsirwhich are loosely coupled, highly
dynamic systems that listen for notifications ahent take action (Taylor, Hoek &
Dashofy, 2001). Obviously, a hybrid system of ¢éhissalso possible (Baehni, Eugster, &
Guerraoui, 2002). The client-server model allows d¢entral control, generally has a
lower use of bandwidth, and allows for quicker datdlection, but is vulnerable to
shutdown. Peer-to-peer is more robust against rfadere, conceivably has better
protection for privacy, as data is not located @y, but lacks an overall control point.
Peer-to-peer connections may create heavy use mdwbdth when multiple client
programs try to talk to each other.
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Awareness information systems have used both ofsethéechnologies.
Rendezvous (Patterson, 1991) uses multiple liglofimieprocesses transferring data
between machines independently. Coordinated effmésscheduled according to their
priority. Again, by keeping the processes lightuejgthe need for a great deal of
centralized processing power is removed. The Natiion Collage (Greenberg &
Rounding, 2001) uses a shared dictionary serveémtlagntains a string-based key/value
pair, a client-side library that handles all commeation with the server, and a simple
interface for programming clients. This allows thdividual computer to only gather the

data, while the centralized point interprets itdtiner computers or users.

Interoperation is another means of sharing awasem@®rmation (Kantor &
Redmiles, 2001). Interoperation allows separatéstmoshare information allowing users
of these tools to route awareness information fterint types of awareness tools that
might better suit their work styles. In interop&af software components send out
events that other software components have sulesciit, thus being able to react
quickly to the arrival of the event. That way, campnts only handle information that
they are specifically looking for and informatidmat other components explicitly share.
This methodology supports a “polling” approach tifications by which clients can
request the events that occurred over the lastpened which is useful when the goal is
to support human awareness. Users need to be @lsdeldct from various awareness
sources so that they can use awareness informatamanner that best suits their needs.
Awareness tools should support an awareness gipijariate to an individual’'s work

practices (Kantor & Redmiles, 2001).

2.4 Social and organizational characteristics

The design and use of an application meant to shaegeness information may

be influenced by social and organizational charattes in the groups it is designed for.
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When designers do not account for such charadtsighe target users may fail to use
the applications to their fullest extent (if at)aDefining the design factors involved can
be difficult, but several approaches have beenldped to help address these issues. We
discuss social and organizational characteristicghe next two sections. This is a
significantly large area of study, and we are aydyng to touch on a couple of relevant

prior projects.

2.4.1Social characteristics

The social characteristics of groups should be idensd when designing
software for sharing awareness information. Acaaydio Kling (1991), “fundamental
and sometimes subtle social processes in work gtranfluence the ways in which
CSCW applications are adopted, used, and influsnbsequent work”. The dynamic
nature of social relationships introduces variaincene activities of the individuals using
awareness information systems that is hard to near€dgqg (1991) continues on to say
that “in practice, many working relationships canraultivalent with and mix elements
of cooperation, conflict, conviviality, competitipiollaboration, commitment, caution,

control, coercion, coordination, and combat”.

Discerning the impact of internal social structueesl behaviors is difficult for
someone external to the group to account for indéegign process. As Grudin (1994)
points out:

Groupware may be resisted if it interferes with shbtle and complex
social dynamics that are common to groups. The coenis happiest in a
world of explicit, concrete information. Centralgooup activity,
however, are social, motivational, political and@mamic factors that are
rarely explicit or stable. Often unconsciously, aations are guided by
social conventions and by our awareness of theopalisies and priorities
of people around us, knowledge not available tactimaputer. Tacitly
understood personal priorities are tactfully lefspoken, yet unless such
information is made explicit, groupware will be émsitive to it.

Making this internal information available to thesigner requires involving the
users in the process of developing the system. drioisess of “cooperative design” puts
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the users into contact with the designers to expusétribal knowledge” using mockups
and prototypes and having users simulate work tgios as part of this process (Kyng
1991).

2.4.20rganizational characteristics

Individuals typically operate as groups within argations (whether they are
loosely or tightly coupled). The structure and grét of an organization will augment
how people interact, and likewise should augment @ design groupware systems
(Orlikowski 1992). Just as failing to account facel factors will reduce the usefulness
of an application, failing to account for the na&tusf an organization will result in
reduced effectiveness of an awareness informatistes (Preece et al. 1994). It should
be noted that the use of such a system may chavgé¢hle system operates, changing the

very factors that we tried to account for in theige (Collins 1995).

As with groupware design, awareness informationtesys have an implicit
design problem. How do we determine the importantdrs in the organization we are
designing for, and how do we account for the charmeught about by the introduction
of the new system to the organization? Grudin dessrthree adoption and design issues

that should be accounted for in creating groupware:

» The application fails because it requires that spewple do additional work,
while those people are not the ones who percedieeat benefit from the use of
the application.

» The design process fails because our intuitionpaoe for multi-user
applications—decision-makers see the potentialfiterfer people similar to
themselves, but don’t see the implications of #wt that extra work will be
required of others.

* We fail to learn from experience because these ngpplications introduce
almost insurmountable obstacles to meaningful, gdizable analysis and
evaluation.

Research in the past has indicated that there eweral methods to use in
analyzing organizational characteristics as a me&ms\proving the groupware design.
Designers may pilot new designs amongst a grogm éxpand the system’s usage once
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the effects of the system have been observed aw@rstood (Orlikowski 1992).

Ethnography is another means to account for orgéinizal characteristics since long
term observations of groups may provide significdetiail on organizational aspects of
group work (Shapiro 1994; Blythin et al. 1997; Haglet al. 1994). However, the long
term nature of ethnographic analysis conflicts witd typical short timelines of software
development. Hughes et al. (1994) suggest sevaaatipal approaches for incorporating

ethnography into system design to help address\@af@onal issues:

» Concurrent ethnographyvhere design is influenced by an on-going ethaplic
study taking place at the same time as systemdagewuent

* Quick and dirty ethnographyvhere brief ethnographic studies are undertaéen t
provide a general but informed sense of the seftindesigners.

* Evaluative ethnographyvhere an ethnographic study is undertaken tdyeri
validate a set of already formulated design dengsio

+ Re-examination of previous studiggere previous studies are reexamined to
inform initial design thinking.

2.5 Summary

This chapter introduced and discussed awarenessalcawareness, availability,
privacy, and some architectural issues. Within tdiscussion, various sources of
information and areas of concern have been defiiié@. focus of the thesis is on
availability awareness and how to present it inridigted groups. This will be the topic

of Chapter three.
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Chapter 3. How People Use Availability Awareness
Information

The goal of this chapter is to find out how peadpl¢he real world gather and use
availability awareness information. The chapteorégpon two studies. First, an interview
study looked at how people gather awareness infommand the sources they use to
gather it. Second, a questionnaire study investtdjpeople’s willingness to use and share
specific types of availability information with ars. This study asked people what level
of information from six different sources they wdude willing to disclose, and also what
level they would like to see about others, acres®s canonical workplace relationships.
These two studies are used as the basis for afalaNity awareness framework as
presented at the end of the chapter.

3.1 Interview Study

The purpose of the interview study was to find adiat kinds of availability
information people gather, and how they use it wimeeracting with others. we wanted
to know what sources of information individuals digeonventional and unconventional)
and how important these sources were from the petise of the individual gathering
the information. From past research, we knew tbeation (Want et al, 1992), visual
information (Mantei et al, 1991), and calendar infation (Tang & Rua, 1994) could be
useful. The interview study was carried out to datee if these sources were used in the
real world, how this information was gathered, antht other information sources could

be used in an awareness system.
3.1.1Methods

The interview asked participants to think aboutaety of situations where they
had to contact a person in their organization.i€lpants were asked how they found that
person and how they determined that the personawasable for interaction. Twenty
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people in various working situations were intervée{ten men and ten women). The age
range of the people involved was 20 to 40 years T participants came from several
backgrounds, including students (five), accountiXgx), manufacturing (four),
information technology (two), and human-service kv(three). The specific questions
discussed in the interview are shown in Table Bdta was gathered by the interviewer
taking notes. These people were selected by randbey were recruited through the

HCI lab at the University of Saskatchewan.

Table 3.1 Questions asked during the interview stud

1. If you need to discuss something with your suiger face to face, what steps do yo
take to determine where this person is in the imgfel

c

la. Does this change based on how urgent theisiua®

1b. Are there specific tasks that your supervisoul be involved in that would
preclude any form of interruption?

1c. What requirements must be met to considerruqpéng your supervisor regardless
of the activity your superior is engaged in?

2. Apply the same questions to a co-worker. Do ymawers change?

3. Are there specific clues in the environment fftat use to assist you in answering
these questions?

4. How do the different times of the day (or daf/the week) influence your answer?

5. Can you think of specific instances that illagtrthe process you follow to determing
where an individual is and how available they arariteraction?

6. Turn the question on yourself now. Are thergripiosts” in your world that people
can use to determine your availability?

3.1.2Results

The goal of the interviews was to uncover sourdesvailability information and
mechanisms people used to gather that informalfibarefore, we analyzed the results to

look for commonalties in information sources, lisfsfactors that changed their use of
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the sources, and variability across groups of pedplom this, we discovered three main
threads. These are: the importance of environmeietdithrough, the relationships
between the individuals as it relates to the graniyl of the sources of information, and

the importance of using multiple sources.

3.1.2.1Environmental Feedthrough

Feedthrough, as discussed in Chapter 2, is feedh&arknation that can be used
by others to determine a person’s presence anditgctFrom the interviews, we
discovered that people frequently use informatitwoud the objects surrounding an
individual; these objects provide clues for peopte form an opinion of others’
availability. For example, one person stated timatifig their boss required looking to see
if his mobile phone was in its cradle. If it wastjnshe knew he was in the building, but

she would need to page him through the externdigabtdress system.

People said that they got clues from specific dbjéieat individuals used. This
includes personal items (coats, bikes, cars, |lumzkes) and generic objects (phones,
chairs, and doors). These items provided inforrmaéibout the status of the individual
based on tool usage. Often these tools were primauyces of information (computer
status, phone status). Obviously, people have éeltm read our availability through the
objects that are in our environment. If someon@atovas on the coat hook in their
office, but they were not there, it is likely thhey are in the vicinity. This has also been
extended to instant messaging systems in the wakplFor example, one person knew
to check if their co-worker was on line using orfetwo specific instant messaging
services. If the user was on line, then it was safsssume the person was in the office. If

they were using a different service, then the persas logged in from home.

The space around the individual was another soafdaformation, including
details such as light levels, sound levels, locatend time of day. These details give

information about the state of the individual witlspect to their common places of
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reference. For example, several participants stidtaidthey knew if someone was in or
not by the lights being on their office. For peopiecubicles, lights cannot be used to
determine presence, but other clues were used asicdound level. Other indicators
included location in an office, specific locatiom @ meeting room), or day of week
(weekends created different impressions of avaitghbhan weekdays). For example, one
person told the story of looking for their supeoriat work. Since this person worked in
a common lab where lights were always on, the @pént instead checked the location
in the parking lot where their supervisor usualyked. By determining that their vehicle
was not there, the participant knew that they wawdtlbe able to find the supervisor in

the building at that time.

Participants also said that the activity of theiwidbal was important. If the
person was occupied in a task, interacting witlexghor in motion, these cues told them
a great deal about their availability. So, if agmer could see someone was on the phone,
they knew that they were not immediately availabkcial expression told people a great
deal, as did the context of the person's curretiigc(walking down a hallway with a
specific object in hand). Other indicators inclusedde of dress, proximity to others, and
intensity of activity (yelling indicated less a\adillity than laughter). For example, one
student relayed the story of looking for a professo our campus. From the hallway, he
saw that the professor had a stack of papers asdvatking towards a photocopier; from
this he determined that a task within some idletimas about to take place, and so it was

a fairly safe time to approach.

3.1.2.2Effect of Relationship

People described that they had different sourcesfofmation available to them
based on their relationship to the other persomaliyswith a closer relationship meaning
that there was more willingness to share infornmatitt appears that this closer
relationship results in more information, allowitige observer to better determine if the

person is available for a specific kind of interaet(for example, whether they could be
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interrupted for a quick chat based on who they yvéree observer was allowed to make
that determination only because of the relationghgy had to the person they were
looking for. The closer the relationship betweedividuals, the more information people
were willing to share. For example, one individiedated the story of taking a leave from
work. The company electronic calendar listed heavaay with leave; the group calendar
for her section at work listed her as away for adiooal leave; and the people that
worked with her on a daily basis had contact infation for her should the need arise to
call her. As this story illustrates, when we haleac relationships with individuals, we

give information that more clearly defines where ave, what we are doing, and how

available we are.

Likewise, the closer the relationship was, thedredtperson was able to interpret
the information. Different people share differemiaunts of information. Some people
were willing to allow others to know a great de&irdormation about them (one person
intentionally left their door open all the time, fehanother person put a web cam up in
their office for their wife to watch them at wonkhile others are less willing (one person
instructed their secretary to not tell anyone wheeewas if he was not in his office).
However, most people said that the rules about haweh information they shared
depended on the identity of the person lookingtf@m. For example, one participant
related the story of how they use their door aseams to indicate their availability. A
closed door would generally mean that someone doesvish to be disturbed (in the
context of the participant’'s workplace), but thdhers can still knock on the door.
However, the people in the participant’s departnkerew that he only closed his door to
complete personnel reviews with others, and theeefegardless of one’s relationship to
him, one would not disturb him when the door isseld. However, the knowledge of the
individual that came about from the shared relatimm would clarify the reasoning

behind the decision.

This information implies that granularity of infoation increases with a closer

relationship. Not only do we get to know more abotlters based on a well-defined
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relationship, we are more capable of interpretimgt information in a correct manner.
For example, going back to the person who had tékave from her work, when there
was an issue that required her attention, onlyelabsse to her were able to contact her.
Knowing the state of her work and her reasoningtlier time away, they were able to
determine what did and did not require her, thuoiding some unnecessary
interruptions. Further, the closer the relationsing the clearer the information, the more
someone's privacy would be protected by a natex@procity of sharing. For example,
individuals who mentioned using an availabilityeclt (ICQ) were able to determine
someone was on line or not using a flag that matkerh as on line but not available. If
others were looking for them, they would see tlag flor not available and be able to

direct others away from them, preserving the infaiion sharing without intrusion.

Finer granularity of the source also increasesathiéty of others to accurately
determine availability. When there is sharing tisabi-directional, the accuracy of the
information increases due to the increased graitylaf the information as well as the
ability of the individuals to interpret the inforti@n. In normal human interaction, people
that we know well often have access to more soudfesmformation and a finer
granularity of sources of information about oursslvSupporting this will provide people
with a more natural form of interaction with the areness information that they would

have.

3.1.2.3Multiple sources

The interviews showed that some people are abfietiermine others availability
very effectively, and that it is a natural procéssall of us. However, single sources of
awareness information were often not enough forplgedo consistently determine
availability. Different people determined availatyilusing a wide variety of sources. For
instance, for one person it was not enough to kifi@emeone's office light was on, but
this information combined with whether or not theghicle was in the parking lot was

enough to determine their presence. Similarly, igpents stated that more sources
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provided more clarity. Having additional context favailability information allowed

people to more correctly interpret information. Foample, knowing that one person
preferred to turn out the main lights in their woakea allowed his co-workers to
determine that even when the lights were off, tispuld use other sources of

information to complete their assessment of higlalviity.

More sources provide redundancy, and provide corfitexhe other sources. For
example, some people observing others usually tteddh what they needed to know,
since they could interpret the data based on tbein experience. Most people can
determine someone’s availability based on the srkpbwledge that the person they are
observing is in conversation with someone else. él@r, knowing that someone is in
the building (location), combined with an assesdnoémis or her schedule (calendar) as
to their being free or busy, and knowing that thgione is in use provides individuals
with refined awareness information. Each individsalurce informs on the others to

provide a clearer sense of another person’s avigyab

How people ascertain availability using multipleusmes varies greatly. For
example, one person just looked in someone’s offiiceclues, while another person
would also ask others for information of the petsamhereabouts. Another participant
stated that they would walk into the office of aworker, see their coat rack, their
computer monitor, and the position of their chand make a decision about the
availability of that person for interaction. Anothgould also check the calendar
information for that same individual and make th@éatermination. Here we see both

environment and state information being useful.

It is also important to realize that people somesimise explicit mechanisms to
provide information to others. For example, whespacific person wanted privacy, he
would simply close his door. In a cubicle set upogle have started using signs to pass

on status information explaining their situatiomisg'implies that people should be able to

41



control the output of whatever environmental sensare being used to show their

availability.
3.1.3Conclusions

The main findings of the interview study were tpabple use information from
the environment around a person, they use mulspleces, and they change the way
they interpret the sources based on who the o#rsiop is and what their relationship is
to them. In addition, when these sources of infdimmaare combined, people use them
differently based on the fidelity and granularitf tbe source; thus, a more detailed

source of information provides more insight int@trer’'s availability.

From the interviews it appeared that relationshfs & clear factor that affects the
gathering and use of availability awareness infeiona To explore the idea of
relationship more carefully, and to get more dedbibut how people would use different
sources and different levels of granularity, weated a questionnaire and conducted a

second study as described below.

3.2 Questionnaire Study

Based on the information from the interview stua, created a questionnaire to

answer four research questions:

1. Do people differentiate information disclosure miormation gathering by
relationship? Do some people differentiate more thihers?

2. Are there differences between disclosure and gatipesind do people differentiate
differently depending on direction?
Do people differentiate by information source?

4. Are there differences between fidelity levels?

The information-source issues were chosen becégseare not part of current

awareness systems. The relationship issue was rchesause the interviews suggested
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that relationship is a strong factor in understagdhe clues about others’ availability;
this has also been suggested in prior work on videdia spaces (Boyle, 2001a). The
actual choice of information sources has been ld@iten detail in previous research, and
the interviews also informed us about reasonablgces for which sources to use.
Therefore, we focused on relationships in the sécstndy, considering the effect of

relationship on both disclosure and gathering ffrmation.

We looked at this interaction by using canonicatkptace relationships:
asupervisorepresents any direct superior in the organization
apeerrepresents someone with the same organizaticatalkst

asubordinates a person on the same project who would repdtie participant,

aspouseepresent a partnership relationship externahéonorkplace, but where

interactions are common at work,

a secretaryrepresents individuals with an expectation of kisalge about the

whereabouts and activities of the individual in Warkplace,

a friend in the workplace represents people that share osecl personal

relationship beyond those defined by the orgaropati structure,

an acquaintanceis any other employee in the organization that masexplicit

relationship to the participant.

The study also looked at six different informati@ources (video, audio,
telephone, location, computer activity, and calendormation). Within the individual
sources, we examined different levels of granuylawitinformation for each source, as

shown in Table 3.2.

A sample of the questionnaire is shown in Table (& complete version is
shown in Appendix A). The questionnaire considbesrelationships we were looking at

by the types of information we were asking abouwditi¢rent levels of granularity.
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Table 3.2 Sources and granularities used in the gaonnaire study.

Source Level 4 Level 3 Level 2 Level 1
Fine granularity Medium Low Coarse
granularity granularity granularity
Video Full motion video| Clear images every Fuzzy images | Heavily
30 seconds every 30 distorted
seconds images every
30 seconds
Audio High quality A muffled sound A sound level | Sound level
sound link link (words not indicator only | indicator
clear) (constantly updated every
updated) 60 seconds
Phone A sound link to | Displaying the name The type of call Phone on or
the phone (with | of members of (long distance, | off the hook
identity of phone conversation| internal,
members of conference
conversation) call)
Calendar | Calendar for the | Current calendar Current Person is busy
whole day entry and free/busy | calendar entry | or free
for whole day currently
Computer | High-resolution | A low- resolution Idle time only | Active or idle
picture of screen | picture of screen
(where they could
see what applicatior
was running but not
understand the data)
Location | Moving dot on a | A person’s room Type of room | In/out of the

map of building
(updated in real
time)

location

the person
inhabits

building

We also considered including urgency as anotheiofaic the questionnaire.

However, during a pilot round of testing with theegtionnaires, we asked individuals to
indicate their willingness to use sources of infation based on their sense of urgency to

contact an individual. We also asked them to reate willing they would be to allow

others to see their information based on theirllefactivity. It became apparent that the

individuals did not change their answers very m(itlat all) based on urgency. When

guestioned about this, the participants declareat tihhey were willing to share

information equally whether they were busy or r@oid that they felt that the necessity to
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find someone else did not increase their willingnde use specific sources of

information. Therefore, this factor was left outthé questionnaire.

Table 3.3 A sample of the questionnaire used in tretudy.
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Part 1.
Visual information

Level 1: Live video
(20 FPS)

Level 2: Regularly-updated image (every 30
seconds)

Level 3: Fuzzy still image
(identity visible but not action)
(every 60 seconds)

Level 4: Motion detector only
(every 60 seconds)

Part 2.
Auditory information

3.2.1Methodology

Sixteen participants (six women and ten men) werguited from a variety of
work and organizational settings (software develepipengineering, management, sales,
teaching, and research). Participants’ ages rafrged 25 to 42 years. All participants
were regular users of computer systems for theirkwand all were commonly in
situations where they had to determine the avéitalmf someone in their organization.
These people were recruited through the HCI lathatUniversity of Saskatchewan to

participate.

The questionnaire was given to each participankingsthem about what

information they were willing to disclose, and whatormation they would choose to
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use, in a number of different situations. Peopleketh an X on the questionnaire cells
where they would be willing to disclose/use infotima. Participants were told that
leaving all cells blank for a particular column methat they would not disclose/use any

information at all.

As introduced above, the questionnaire was orgari four factors:

Information source: video, audio, telephone, laatcalendar, and computer use;

Information fidelity: four different fidelity leve, from a binary indication to the

richest available for that information source;

Relationship to observer: peer, supervisor, subatdi secretary, friend, spouse, or

acquaintance (any employee not in the other sixgsp

Direction: whether the awareness information isngetisclosed (outgoing) or

gathered (incoming).

3.2.2Results

Results and analysis from the questionnaire arenizgd by the following

research questions:

* Do people differentiate the type of informationyttee willing to disclose (or gather)
by relationship?

» Are particular relationships consistently given mor less information?

* Do people differentiate by information source?

* Are there differences between fidelity levels?

3.2.2.1Do people differentiate by relationship?

For each person, we calculated the maximum fidéfigy would give to (or use
from) each relationship, for each information seur€he number of differences within
each information source is a simple indication iffedcentiation, and indicates whether a
person would use different settings for differezlationships in an awareness server. we
report first on results for disclosing informatia@nd then for gathering it from others. In

addition, we analyzed the data using two separateipings. First, we tested all
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relationships (including the ‘acquaintance’ catggorwhich corresponds to an
availability server where everyone can see eaclerofb.g., an internal company
directory). Second, we also considered the dathowtit the ‘acquaintance’ category,
which corresponds more closely to current IM systewhere people specifically choose

which people to include in their system.

Disclosure In our data, people differentiated their disclesmore than half the
time (Figure 3.1). When considering all relatiompshi(i.e., including acquaintances),
people would disclose different amounts to différeelationships for 61% of the
information sources. When considering only persamal professional relationships (i.e.,
friend, spouse, supervisor, peer, subordinate ey, people differentiated with 54%

of information sources.

Gathering People differentiated much less in their prefeesnfor gathering
information. As shown in Figure 3.1, people onlydicated a relationship-based
difference in about 25% of cases. Since there wdstke differentiation, our analyses in

the next section focuses on disclosure only.
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o all relationships
60% . —
| personal/professional

50%

40%
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Frequency of differentiation (percen

0%

Disclose Gather

Figure 3.1 Histogram showing frequency of differentiation, for both disclosing

and gathering.
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3.2.2.2How much do people differentiate?

We considered both the amount and the magnitudéfefences. To measure the
amount of differentiation, we counted the numberddferences from the majority
answer for each information level. For examplea thberson indicated one fidelity level
for four of the relationships (e.g., spouse, frieadpervisor, and peer were treated the
same), and different levels for three (e.g., sacyetsubordinate, and acquaintance were
different from the four above), we recorded tharéhwere three differences from the
majority.

Figure 3.2 shows the amount of differentiation @tisclosing information, and
again considers two groupings of the data (allti@tahips, and professional/personal
relationships only). Although the largest categdrggs no differentiation, a large
proportion of cases (more than 40% when considaihgelationships) show more than
two differences per information source.

50%

O all relationships
40%

m personal/professional | |

30% -+

20% 1

Frequency (percent)

10%

0% _hm
4 5

0 1 2 3

Number of differences per information source

Figure 3.2 Histogram showing amount of differentiaion per information source, in
terms of the number of differences from the majoriy.

Finally, to measure the magnitude of the differsnaee recorded the difference
between the highest and lowest fidelity levels éach information source. Figure 3.3
shows that in several cases, there were fairlyelaifferences. For example, in 30% of
cases (considering all relationships) there wasfarence of three or four between the

highest and lowest fidelity levels. This means timat substantial minority of cases,
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people are giving some relationships the highestl lef fidelity, and others the lowest

level.

50%

o all relationships
40%

m personal/professional

30% +—

20% +—

0% T T T T
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Maximum difference in fidelity per information source

Frequency (percent)

Figure 3.3 Histogram showing magnitude of differene between highest and lowest
fidelity levels.

3.2.2.3Are there differences between relationships?

Using the measure of maximum fidelity, we lookedwditether people treated
certain relationships differently. Disclosure andhthgering were again analyzed

separately.

Disclosure For disclosing information, there was a significanain effect of
relationship on maximum fidelity ¢r¢=5.26, p<0.001). A post-hoc Tukey test was
carried out to look for individual differences betsn relationships. There was only one
significant difference found: participants were ling to disclose significantly less
fidelity to the ‘acquaintance’ relationship thanany the others (all p<0.01). No other

differences were found between pairs of relatigmssee Figure 3.4).
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Figure 3.4 Mean maximum fidelity participants would disclose for each relationship
type, by source.

Gathering A similar analysis of variance was carried out fata from the
gathering scenario. As can be seen from Figure tB&, relationships were treated
similarly, and no significant effect of relationptwas found (k15~0.48, p<0.82).

4
—e—friend  —=—super.
—aA— peer ——sub.

3 —%—Spouse —e— SECI.
—+—acquain.

Maximum fidelity
N

computer phone audio video calendar location

Information source

Figure 3.5 Mean maximum fidelity that participants would gather for each
relationship type, by source.
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3.2.2.4Are there differences between sources?

We also used maximum fidelity level to look at wiest people had different
preferences depending upon the source. It shouldobsd, however, that fidelity is an
inexact measure when comparing sources, sincesseagerelative to the source. For
example, level two fidelity for video is not thensa amount of information as level two
for a calendar. Nevertheless, the scales all rdrgga a binary representation to the
maximum amount of information possible for thatee and therefore, we believe that

the measure can be still used to indicate broddrdiices.

Disclosure Figure 3.6 shows mean maximum fidelity for eadfioimation
source. Analysis of variance showed that there avasin effect of information source
(F5.1:=15.42, p<0.001).

4
o Disclose
m Gather
3 i
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=
S
E 2
£
3
=
1 i
0 ‘
computer  phone audio video calendar location
Information source

Figure 3.6 Mean max fidelity for disclosure and gdtering, by information source.

A post-hoc Tukey test showed several significaffedtnces between individual
sources (see Table 3.4). This test suggested basdurces can be divided into three

main groups: people are willing to disclose thestidmlelity for computer and telephone,

51



significantly more for audio and video, and sigeafitly more again for calendar and

location.

Table 3.4 Tukey pair-wise comparisons (disclosureada). Statistic value above the
diagonal, significance below.

Computer | Phone Audio Video Calendar Locatiq
Computer -2.52 -4.43 -7.12 -14.86 -15.12
Phone n.s. -1.91 -4.60 -12.34 -12.60
Audio p<0.05 n.s. -2.69 -10.43 -10.69
Video p<0.01 p<0.05 n.s. -7.73 -7.99
Calendar p<0.01 p<0.01 p<0.01 p<0.01 -0.26
Location p<0.01 p<0.01 p<0.01 p<0.01 n.s.

N

Gathering There were also clear differences between soumdd® data from the

gathering-information scenario (see Figure 3.6réhwas again a main effect of source

on maximum fidelity level (£1:=17.23, p<0.001). Follow-up tests divided the sesrc

into similar groups as those discussed above.
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Figure 3.7 Disclosure: percent of participants agreing to each fidelity level for
disclosing information.
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Figure 3.8 Gathering: percent of participants agreag to each fidelity level for

gathering information.

3.2.2.5Differentiation by fidelity

As expected, people were less willing to discloggér-fidelity information, and
were less interested in seeing it about other ge(gde Figure 3.7 and 3.8). Significant
main effects of fidelity level were found for botlisclosure (k1:7=40.03, p<0.001) and

gathering (615=17.78, p<0.001). However, in both cases, level and level two

information was treated almost equally.

3.3 Discussion

The questionnaire study provides four main results:

1. People differentiate information disclosure by tielaship for more than half of

all information sources;

2. The only difference within relationships is thabpk would reveal less to
acquaintances than to personal or professiondlaethips;

3. People were willing to reveal higher fidelity infoation about their locations and
calendars than they were about their computertalmhone conversations, or

office audio;
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4. Most people (76%) were willing to disclose lowerdés of fidelity, and a smaller

percentage (24%) was willing to disclose the higleasl.

In the following paragraphs, we consider explamatidor these findings and

make recommendations for the design of awarenegsrse

3.3.1Explanations of questionnaire results

We were not surprised that people differentiateddgtionship, but it was at first
surprising that only the ‘acquaintance’ relatiopshias consistently different. However,
the similarity in personal and professional relasioips can be explained by simple
variation within the participants: each of them Hzed different experiences with
relationship types, and so different people wolddikely to treat them differently. We
also expected differences between fidelity levield, were interested to see the similarity
between levels one and two. We heard several cotsnfrem participants that level one
information would not be particularly useful, sonitay have been the case that people

really did want to find a suitable level of infortiaan for the task.

Second, the differences in disclosure between ssuappear to reflect the degree
to which the information is already public. Peopiere willing to disclose less
information about computer and telephone use, iieswhich are usually private (it is
seen as rude to look at a person’s computer oenlish on a phone call without
invitation). People were willing to give out mordarmation about location and calendar.
Location is already public information (at least people who are nearby); calendars are
less so, but electronic versions are often madégwithin the organization for purposes
such as scheduling meetings. Several participaetstioned that they had no problem
disclosing information about their calendar becails&as already available in their

organization.
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3.3.2Lessons for designers of availability servers

Several lessons can be taken from the questionmsirdy. First, the study
suggests that awareness servers should provideaasnier differentiating information
disclosure. Relationship appears to be an attriltbé# people use in this process,
although further study is needed to determine wdretither attributes (or customizable

groups) could be more appropriate in some situation

Second, awareness systems should make it possitisdose at least the amount
of information represented by level two of the fdidgelity levels. This level was
acceptable to a large majority of our participaiatsgd the additional information could
help people to make better decisions about avéthabSince level two and level one
were treated so similarly, it is possible that kineest level of fidelity may not even be
needed in awareness servers; however, since thesidewvel lends itself well to on/off
type displays that fit into a small space, it may riecessary to retain it regardless of

whether anyone will actually limit disclosure tasthevel.

Third, fine-grained control over disclosure seembé& more important than finer-
grained controls for the fidelity of incoming infoation. Control over outgoing
information should be easily available in the ifdaee and quick to use. The reason that
controls for incoming fidelity are less importastthat the amount people are willing to
disclose is almost always lower than what peoplaldvbe willing to see about others —
that is, few people are going to receive too mudbrmation. The controls should be
made available, but do not need to be as readsrid As controls over disclosure.

Fourth, awareness servers should allow differantiaby information source. As
a default, these systems should provide less irdbam about computer and telephone,
and more about location and calendar. Again, howetle ability to change these

defaults should be provided.
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3.4 Design Framework

The information gathered from the two studies campiit together into a basic
design framework for the design of availability ar@ess systems (see Table 3.5). The
framework specifies information sources and hovheaaffected by relationship. The
information from the interview study, as well agadl&iom previous research, suggests
that the six information sources used in the qaastire study are reasonable starting
points for providing awareness information aboutratividual (see Table 3.5). Other
information sources exist, but could be considéoedspecific to a situation (bike rack
camera, door sensor) or too intrusive (facial exgioln camera, computer desktop

image).

For the shared information, the availability infation others receive will be
predetermined by the person under observation. &&itte sources should have a base
representation that answers a single yes or ndigonegudio information should answer
the question “Is the person talking to someone®ie¥ information should answer the
guestion “Is there motion in this person’s officenorkspace?” Phone status should
answer the question “Is the phone on or off thekRbhocation should answer the
guestion “Is the person in the building or not?ledaar information should answer the

guestion “Is this person booked into an appointneésbme type at this moment?”

It appears that each source of information shoelddparately represented, and
not amalgamated into a single representation. Gurmagailability awareness systems
have single representations that may include amtditidata. Usually these are limited to
online or not. Some (such as ICQ) offer more omitor what someone’s status is, but
the interview study suggested that some peoplaégtiese single status representations.
Others allow specific information to be encodedchaming (MSN messenger) where the
client software is running. Whereas these clatiifices are assistive, they fail to provide
the raw data that people need to make informeduatiahs of others availability. Also,

the sources they do represent are provided wittieutontext of other sources. Multiple
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sources will inform on each other to provide a tgeacontext for understanding

availability awareness.

Table 3.5 Information sources and effects of relatinship

Sources Relationship
Absolute Different people know that they can react or intedifferently based
location on where you are. They also know that they carclatba unattach

social rules based on location based on theirioglstip to you. It is
more likely that someone who knows you personallyla¢d more
accurately determine your availability from youc#étion based on
knowledge of personal habits. For example, knovaingndividual is
in a meeting room can inform clearly to many pedpéar ability to
interact socially

Phone status People are more willing to allow atineore information about what
kind of call is being made with individuals who rhicknow that
information some other way (a secretary). Furttiey are willing to
let people know if they are on the phone or not

Audio Peopleare potentially more willing to let those they knbe aware ¢
information conversations they are in. As a general rule, thene willing to shar
that there was sound in their space with anyonghlad a defined
relationship with

Computer use | People were more willing to let ottke®n the idle time of their
computer for people that would be considered "¢losa
relationship. For all defined groups, sharing infation was

acceptable
Calendar People were willing to allow others to know if thesre free or busy.
information No one in the work environment was allowed to vies/or her entire

calendar. It appears that we must not allow higinglarity
information to be freely available

Visual Close friends or coworkers could see pictures difviduals refreshed

information every 30 seconds. Most people could see a basesapation of
motion in a person’s office space. No one was albvo see a full
motion video

3.5 Summary

In this chapter, we reported on two studies thatestigated the kinds of
information people use to maintain availability agrgess, and looked at their willingness
to disclose information to different relationshipehese studies provided information
about which sources of information we should usanravailability awareness client, the

granularity of data we should present, and howdat should be filtered based on
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relationship. Using these criteria, a prototype wasigned and tested; the prototype is

introduced in Chapter four, and the evaluatiorhefprototype is discussed Chapter five.
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Chapter 4. Prototype

This chapter presents the design and implementatfom simple prototype
availability awareness client and server. The pyp® was built to test some of the
earlier findings in a real-world setting. In theegtionnaire examined in Chapter 3, we
determined that individuals were indeed willing gbare information with each other
when certain conditions were met, and that relatigm between individuals influenced
the information that individuals would share witlach other. Next, we wanted to
determine if relationship is really a determiningctor in real world situations. In
addition, since previous research has indicatetl dbdain sources of information are
useful for determining availability, we needed twoW if these sources would be useful
in practice. The investigation into these issueigered in Chapter 5. In this chapter, we
focus on the design and implementation of the pypt The prototype was functional
enough for evaluation, but by no means was it adyetion level system. Some
information that the users observed was predeteundata. However, the design was
complete enough to allow the design issues to Ipéboeed and provided a platform for
testing.

4.1 Basic Design Goals

The prototype had to show user information, indicatentities, and allow for
interaction so that additional availability infortiean could be shown. It also had to allow
the individual under observation to determine wh&irmation he/she would share and
with whom. There were three factors consideredr@ating the layout of the prototype:
size, simplicity, and clarity. The size of the alighat individuals use should be small,
roughly the size of a typical instant messagingntli This is to ensure that the client does
not consume valuable screen space. We also wamtedKe the interface very simple to
allow users to quickly determine what informatienbieing presented. Simplicity would
also reduce the cognitive load on users and (hdippfuake the system generally more

useful. Clarity means that each source should dependently represented from the
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others. This is done to allow the user to evaluhee sources separately and then to
amalgamate the information in light of their knodde of the person observed to

formulate an accurate picture of their availability

J File Edit \“iew Favorites Tools Help | .'.'}'
Gerald [ | H
Douglas | O m
Jagon ol |
Tracy 1m ] 00
Darren [ H

=l
@j |_|_|_| _d My Compuker o

Figure4.1 Thefinal client prototype with multiple users represented.

The goal was to represent the availability of ashividual through six sources of
information with six binary visual indicators. Tls®urces were chosen to match those
that people would be able to obtain if they werggudally near the other person, or that

are used in common sources of publicly availabiermation.

Table 4.1 Sources of awareness information used e prototype client and the
basic level of granularity represented.

Information source Binary representation

Visual information User in office

Audio information Sound present

Location information User in the building

Phone status Phone on or off the hook
Calendar information Calendar marked free or busy
Computer usage information Computer in use or not
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The use of one box (representation) per sourcevatiahe users to differentiate
between sources easily. Since individuals wouldldyilearn the meaning and location
of each representation, no labels were used togaaee in the client. The prototype has

six boxes for the six sources.

_ Calendar Location
Audio information information

Gerald E B

Video Phone Computer
status status

Figure 4.2 A close up of the prototype of the awaress client showing one
individual’s availability information. Each individ ual has several individual sources
represented by individual boxes.

4.2 Representation of availability awarenessinformation

The representation (Figure 4.3) has three variatdeslata about a user: information
shared or not shared, an individual’'s being avélaly not available, and (when data
available), more data or only the basic data. A/ drex indicates both that user data is
shared and availability condition indicates oppwityufor interaction (e.g. their phone is
on the hook, the calendar is marked free, the coenps in use, there is motion in the

person’s office, or the person is in the building)this grey box has a coloured outline
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that means that clicking on that box will allow thieserver to gather more data about the
individual. A black box indicates that user dataai®ilable shared but the condition is
negative (with respect to the person being avaléblg. the phone is in use, the calendar
is marked busy, the computer is not in use, theqguers not in the office, the person is
not in the building, or there is a conversatioririgkplace in the person’s office). A white
box indicates that the user’s information is notngeshared. To assist the users to
remember which representation was which, we praviflgover tags for them to both
quickly realize what they were moving their mouseeroas well as provide more
information on the spot. In Figure 4.4, we see thatobserved individual is in his office

(from the tag).

Coloured outline around a grey ~ White box indicates that Black box indicates

box indicates clickable object  Individual is not sharing any individual is not

(showing more information) information for this source available according to
this source

Gerald - N B

Gray box indicates individual is available
according to this source

Figure 4.3 A close up of the information sources faach individual.

We used the lowest available level for each soumcthe client to provide a
compact representation that was consistent betwsers. In addition, only a subset of
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the availability levels used in the questionnairerevused in the prototype since some
levels of information were deemed too intrusivell (audio in a person’s office for
example). Other availability levels were combinedstmplify the study (reducing the
options of frequency of the fuzzy image from eitkgery 30 seconds or 60 seconds to

only every 30 seconds).

/3 http://192.16...

Gerald D% |

| |4 Internet v

Figure 4.4 Close up of the flyover help for a singlwindow to provide context for the
label.

The basic representations shown were used bedaeysevere either the lowest or
nearly the lowest fidelity, and were therefore denfp understand. This also meant that
they were generic enough to be used across a aitgerof circumstances and still be
able to provide some meaningful information. To tipet higher granularity information,
the user clicked on the low level representatiod antomatically got the highest level
available. The higher level representations use@ wWe highest allowed by the observed
individual. It seemed most natural to use the hsglagailable as the second level as this

represented the amount and kind of data peopledyegkive in collocated situations.

When allowed, users could get more information &oparticular source by
clicking on the box. This would open a new browsémdow with the higher fidelity
representation of the information source. For eXamp Figure 4.5, we see the result of
clicking on the lowest level representation of wderhich shows the user in his office
working. In Figure 4.6, the result of clicking dmetuser’s calendar representation shows

a section of the person’s daily calendar. Note finathe study, calendar data was entered
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and updated manually; the prototype does not conwaten with calendar programs,

although this would be the goal of a productiortesys

R http://192.168.145.10/... [ [=]

|_|_|_|ﬂ Internet -

Figure 4.5 Results of clicking on the Video box othe client opens a new window
with a self-refreshing web cam image.

]ﬁ Jason's morning calendar - Mozilla =]k
File  Edit  Wiew | Go  Bookmarks  Tools  Window

|9;00 am ‘Inlab (free)

|10:00 atn ‘Hugh's office (not availlable)
|11:00 am ‘Inlab (free)

|Noon ‘Out (not avalable)

|1:00pm ‘Boardroom {not avalable)

Figure 4.6 Results of clicking on the Calendar butn on the client opens a new
window with a listing of the person’s calendar forpart of the day.

4.3 Controlling disclosure

A web interface was created for the user to set apdiate their disclosure

preferences. This interface allowed the user terdgéhe how much information they
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would share to different groups of people basedhmn categories determined in the

guestionnaire study (friend, subordinate, supespouse, co-worker, acquaintance).

) User preferences - Mozilla Firefox

Flle Edit Wew Go Bookmarks Tools Help o = | «3 = Y @
& - MJOAROD[EQ -0 &[0 F Wl » -
PersorE;VFVriendr v

Allow video: (© Show no info ) Motion in office | O Fuzzy image(every 30 seconds) | O Clear image(every 30 seconds)

Allow audio: O Show no info @ Live sound meter | O In conversation

Allow phone: O Show no info & Phone on / off the hook © Type of call | © People in call

Allow location: 2 Show no info © Where you are in the building O In/ out of the building

Allow calendar: O Show no info © Show free or busy O Show calendar for day

Allow computer: O Show no info @ Application list O Length of idle time | O Idle or not

(Fosat]

Dore T rone Adblock

Figure 4.7 Web page for the user to set their disasure preferences.

The user sets a maximum level of information f@ dbserver to see and then the
system filters the data that the observer receatetheir console. This way, if the
individual sharing the information is comfortablowing a friend at work see an image
of them, but is not comfortable with his or her etgr seeing the image, the system

passes the data on to the one user while restiittirom the other.

4.4 Architecture and implementation

The prototype is a simple client-server system. €hents gather information
about a user, forwarding it to a server, which thows others to access that data based
on their relationship to the individual under olysgion. A server program listens on a
socket for incoming data from a client program. Wheaeceives new data, it updates the
database with the new rules for the informationudtbor the user it references. Based on
those rules, it then creates a new html documattithsaves to a directory in the file

system served by a pre-existing web server. Indudehis html document is a directive
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to update the page from the server every 30 sec&imighe video images, an ftp client
on a PC with a web cam forwards an image everye80rgls, overwriting the previous
image file. For fuzzy video (and for the blurry igeg, a second webcam was used and
the focus was manually set wrong to ensure thatgualthe video was poor. Since this
was only a prototype system, the video (both céa fuzzy) was on a slight time delay
of 10 seconds, which allowed the cameras to tagitare, then record video, while a

simple ftp program forwarded the data to the server

The server acts merely as a relay of the datathieatiser pushes to it, rather than
retrieving it when the observer issues a requesteShe data was only updated every 30
seconds, any attempt to force a refresh from tisemer’s client would only give data at
the predetermined rate. There is also no storadmstdrical data that users can retrieve,
although for the purposes of this study, the da#s wtored to compare against the

observers’ data later.

The prototype server was implemented in C on a).server. Since its job was to act as
a relay for the data, all it really had to do waswee that it forwarded the proper data for
individuals, and that it was receiving data frora tameras and from the prototype client
information gathering tool. Every 30 seconds, itNdocheck the user preferences, then it
would rebuild a webpage for each different setlidesver preferences, and change the
images (or video clip) that had been uploadedtpaFor serving the data, the same
Linux server was running Apache 1.3.19 which alldwsers to browse to the

information wherever they were at in the building.

The prototype client was a terminal program writtel€ (also targeted for Linux). A

user simply had to telnet into the Linux servenirthe computer that was used to gather
the data (in this case, a windows laptop) and wptte information for location, audio
levels, phone status, and computer status. Calemidamation was written to a file at

the beginning of the day that the server would @azk and use for the rest of the day.

Each time the status of the individual under obsgon changed, a file would be written
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with the appropriate information. The server prograiould read this file to generate the
HTML that it then saved for the Web Server to pdevio the observers.

Linux server

*Apache web server

v

*Prototype server -«
*Prototype client

«ftp server

-~

Windows laptop : Y
Client computers

oftp client

*Querying application
stelnet Querying app

_ *Web browser
» «\\eb camera software

Web camera 1

(focused) Observed individual's
Web camera 2 > computer
(unfocused) *Web browser

Figure 4.8 Diagram of the Wizard of Oz system

To gather information from the observers, an apilhe1 was written to pop up a window
on their computer every five to twenty minutes asd them whether they though the
observed individual was available for interactiomot based on the information he had
chosen to share with them. Since these individwale running Windows computers,
and we did not need the data in real time, a sinddaal Basic application was written
to allow the users to answer a simple questiontffésobserved individual available or
not?”) and log their answer. At the end of the expent, we collected the resulting log
file to use for our evaluations.
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4.5 Summary

This chapter reviewed the prototype that was deezldor use in an experiment
testing the framework developed in Chapter 3. Tiwéopype was used in the field trial
that is discussed in the next chapter.
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Chapter 5. Evaluation

This chapter reports on a field trial of the mu#isource, relationship-based
prototype that was introduced in Chapter 4. Thedfigial used a Wizard-Of-Oz
methodology to gather awareness information abooé andividual in a local
organization, over several days. A Wizard-of-Ozhmoeblogy takes place when a system
is simulated by an individual acting as an autonesnagent. The awareness information
was distributed to four observers who regularlyorggd on their understanding of the
individual's availability. In the following secti@) we discuss the goals of the study, the
study setting, the participants, the Wizard-Of-Oetmodology, and our findings about
how relationship was used, how the multiple souafeimformation were used, and the

overall usability of the prototype.

5.1 Fiedld Trial Goals

There were three goals for the field study with firetotype. We wanted to
explore our earlier findings about sources of infation and relationship-based
disclosure in a more realistic setting than thestjaenaire study. We wanted to test
whether multiple sources of information were valeain a real organization, and
determine how relationship-based filtering workadpractice. To do this, we needed a
real location with individuals that worked closdbgether, interacted often, and had a

variety of relationships.

5.2 Setting

A local company allowed us to use their faciliteesd personnel, and assisted by

participating in the experiment. What follows isdascription of the setting of the
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company, the department the observed individuaksvor, and the space where most of

the testing was done.

This company is a telecommunications design andymton facility. At the time
of the study, there were about 230 people emplaydatie company. The research and
development group is comprised of 30 individualdhilev the manufacturing and
administrative staffs comprise roughly 200 stafinmbers. The research and development
staff occupies 30 percent of the floor space onuthyger floor of the building, while the
physical manufacturing group is located on the lofl@or (manufacturing support and
administration occupy the rest of the building). &#as the organizational structure of
the company is hierarchical for the most part, rseearch and development group has a
flatter structure, with a single individual actiag the department head. It is an workplace
with a very flat heirarchy where any individual fiee to talk to anyone. For our
experiments, the an important individual within tR&D department acted as the test

subject.

The R&D department (where the experiment took placeomprised of thirty-
five offices and cubicles surrounding a developniebt The development lab is a series
of workbenches around the edges of an open spacé. & the lab benches is equipped
with a computer and several pieces of test equipnidre benches are large enough to
allow researchers to work together in pairs, andveosation between individuals at
different benches is common. The area outside #mgnpter of the lab is a walkway
between departments. The test subject primarilykgvor the development lab beside the
perimeter walkway to allow others to meet with fgasually as the need arises.

The company that allowed us to undertake the tiedd is divided into separate
activity units. These include production suppor@nufacture, marketing, information
technology, and research and development. Eachahakghtly different model of

management, but at the corporate level, the comaiyes to treat all employees
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equally in terms of communication of informationdaineedom to interact with members
of other departments. A sense of egalitarianismetgxiased on the sense that each person
is important in the activity of generating produatsd revenue. This has lead to a sense
that any sort of hierarchy can be avoided in teofrgstriction of interaction. This means
that our experiment did not require people to @eaw lines of communication between
the observers and the individual under observafldris also means that people did not
inherently have a sense of "violating" personalcepan a new way by gathering
information about the individual under observatigve do not believe that this changes
the value of the results, but it does indicate thatresults may differ somewhat from a

more rigidly hierarchical workplace.

5.3 Participants

The test subject allowed us to have four mornirggrack him and use his
availability information. Four individuals who wonkith him at some level acted as
observers. What follows is a description of thegdeanvolved and the roles they played

in the field study.

Participants were recruited by word of mouth withie organization. It was
made clear that participation was voluntary and tinay could stop at any time. We were
fortunate enough to have the members participate real world" situation, and the
personal knowledge that the individual conductimg trial had of the individuals' within
the study provided opportunity to ask more releartt useful questions. Care was taken
to ensure individuals realized that there were equirements or expectations for the
individual's to approve of the system being testedthe field trial, and that no
repercussions would result from people either kiislj the system or benefit would

accrue from approving of the system.

As indicated the test subject that was observahigmportant individual in the
company. His place of work in the development labdirectly beside the perimeter
walkway so that people can observe where he igraeat with him casually as the need
arises. His activities touch all facets of the ticeaof new products and development of

future directions for the company. Further, in leisecutive role, he is involved in
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management of the facility. His insight and exparee make him a vital resource to all
departments within the company. It is not unusaahiuch of his day to be taken up with
informal meetings and he is often found meetindhwite set of people while another set
of individuals are waiting to speak with him. Ofthea is looked for in the development
lab prior to being paged on the public addressesystimply because he is usually found
there. There are times that he finds it necessavyork outside the building to get work

done simply because he is constantly interruptedgistent with Hudson et al.(2002)).

Four observing individuals were asked to view teeresentation of the test
subject’s availability information on a regular lsasluring the four days, and form a
decision on each occasion as to whether the olandividual was available for
interaction or not. These observers were other eyepls in the organization. One
individual was in administration, one was in marmkgt and two were in R&D. These
individuals were people that interacted with theexlved individual as a peer (referred to
below as ADMIN), friend (R&D1), subordinate (R&D2)r acquaintance (MRKT). Two
of the individuals were people who interacted wiitle observed participant at higher
frequencies and for longer periods of time in tharse of their daily work (ADMIN and
R&D2). One person interacted with the observedigpéant occasionally (R&D1), while
the other (MRKT) interacted with the observed indidal infrequently. Their normal
course of work at the time of the field study wouéke them through the observed
individual's work locations at least occasionally a part of their day. During the
experiment each of the observers was involved mescapacity on some project with the

observed individual.

The field trial was conducted by a member of thmesacompany that all the
participants of the study were a part of. The il conducting the experiment
recruited the observers and the individual beingeoled. Although we did try to recruit
more individuals to participate in the field triake were only able to gather four
individuals to act as observers. While this doesdeus short of the full complement of

relationships we would have preferred, the useneffour different relationship "types"
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allowed us to evaluate the usefulness of the cdaadiat we had determined were of

interest in the questionnaire study.

5.4 Methods for Data Gathering

5.4.1Wizard-Of-Oz Data Gathering

This section is an explanation of the tools andhnieques that we used to gather
the data. For passing data to the observers, we aid#izard of Oz methodology. To
simulate the sensors that would be necessary fdullg functional system, the
experimenter followed the observed individual dgrithe experiment. The data was
collected and manually entered into the systenmavsample command line interface that
directly communicated with the server. The expenteecarried a laptop computer and
followed the observed individual around the buitdifior the term of the experiment and
updated the data for the clients as it change@ahtime. For the video interface, a web
camera was set up to allow people to view the efpace of the individual being
observed and the image was updated every 30 secbhdscalendar information was
entered for the full day at the beginning of thg ¢@®mained static). Other information
was updated manually during the trial. If the stabf the individual changed, the
collector would issue a change status commandeteehver, which would update a web
page provided to the observers. The next time bsemwers’ window of information (a
web browser) refreshed, the representations woellggolated (this updated every minute

automatically, or the user could request a refresh)

The information sent to the server on a regulaisbass updated every five
minutes or on a series of defined events. The défevents were something that the
observed individual did that changed his statutherentry of some effect into his space
that would change his state (someone entering bikspace, change in volume of the
surrounding sounds, in one instance, someone tuoffethe lights in his area). In
addition, the observed individual directly signathad collector when he was and was not

available. If the observed individual went for ader period of time without his state
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changing, the collector would ask him if he wasilawde or not every 15 minutes. When

he was not available, the collector made note ioftlhe data log.

5.4.2Gathering Data from Observers

The four observers ran the prototype display clisee Chapter 4) that showed
availability information about the observed indival. In addition, each observer had a
separate application running that would ask himher to evaluate the observed
individual's availability. This ran on a random @mthat asked if the observed individual
was available for interaction every 5 to 20 minutasd their answer was recorded in a

text file that was used for later analysis.

Users could follow the status of the observed ilial regardless of where they
were in the building (as each had a computer irers¢vocations) but the recording of
availability only happened on their main compuf€his did not have much impact,
however, as the observers were at their main caenméarly all the time during the

study.

5.5 Procedure

There were two parts to setting up the proceduhe flrst was preparing the
observed individuals' data for presentation, anel gacond aspect was preparing the

observers to receive and interpret the information.

Observed individualThe observed individual was told about the stadg about
the methods that would be used during the four .d&ie Wizard-Of-Oz methods, in
which the experimenter followed the individual anduand entered data into a laptop
computer, were demonstrated. Finally, the idea el&tionship-based filtering was
explained, and the individual stated his initiasdiosure preferences. We asked the

observed individual to place the four observers the appropriate category (friend, peer,
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co-worker, subordinate, superior, or secretary)cetine observed individual had done
this, we then asked him create a starting dataloaske kinds of information that he was

willing to share with the people in the classifg@ups.

During the set-up of the observed individual's prefices, there was initially
some differentiation based on relationship, butradin initial trial run of the system, he
decided that everyone should see the same datx. Wit preferences were entered, we
demonstrated the info that was shared about himhandpproved. He had decided to

share information as follows:
computer use: computer in use or not (lowest figdeli
phone use: phone in use or not (lowest fidelity)
video: clear image every 30 seconds (highest fiaBed in the prototype)
location: room in the building (highest fidelityagsin the prototype)
calendar: if his calendar was marked free or busy

audio: whether he was talking to someone or najh@st fidelity used in the

prototype).

Table 5.1 A listing of the choices of data to shaw@de by our individual under

observation.

Source Levels
Video Motion in office Fuzzy image (3 Clear image (30 sec)
sec)
Audio Live sound meter | In conversation
Location Where you are inIn or out of the
the building building
Phone Phone on / off the Type of call People in call
hook
Calendar Show free or busy Show calendar for
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day

Computer Idle or not Length of idle time | Application list

Observers could click on the "in office” button @hhe was shown as “in
office”) to see a live web cam of his office (diaping a still image that updated every 30
seconds). The phone use indicator merely told ebseif the phone was on or off the
hook. Computer use was whether he was at the ce@mant using it or if he was logged
out. The computer use information did not inform@svhat software was being used at
the time or for how long the computer had been. idi®r audio information, the client
indicated that the test subject was in conversabon did not indicate to whom he was
talking, although it was possible that the inte@actcould be viewed on the web cam.
This level of information was chosen to match Hudso al (2003), and also due to the
high level of ambient sound in the area. The caemanction was limited to whether a
previous appointment was booked or not. Locatidarmation told observers if the test
subject was in the building, and clicking on th@resentation gave a section of the
building the test subject was in (lab, admin, nmeetioom, office). After the trial, the
observed individual was interviewed to find out b@nions on the system, and on the

idea of relationship filtering.

Observers Observers used the client interface and sepayaéey system as
described above. For each observer, the study waaired, and the different parts of
the interface were explained. Two of the users theaticipated in the test of the system
for four hours each morning for three days, while other two used it for two mornings
each. During this time, we watched them go throtlgh decision process on several
occasions and asked them how they were determanmagability. After the trial, we
debriefed the individuals as to their process ofewgining availability from the
information that they had. we also asked them Hlonte which information they used,

which they had not found useful, and how they waidd such a system in daily usage.
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5.6 Results

In this section, we will discuss the results of stady as they relate to our
theories about multiple sources, the use of reiah filtering, and the results relating to
usability. We organize the results in terms of thain research questions we were
investigating, as follows:

* Multiple information sources:
o Were people more accurate with multiple sources?
o0 Which sources were most valuable?
* Relationship filtering
0 How the observed individual did and did not usatrehship filtering
o Why relationship was not used more?
* Usability
0 Were observers able to use and interpret the @lient
0 Was the observed individual able to understandusedhe system?

Although a more structured environment might introgl increased variance in
the results, it is likely that similar results wdulake place, as similar relationships can
form regardless of hierarchy or structure in anaargation. It would seem likely that
stratification may lead to people being willing g¢bare less, but that same functionality
could appear based on individual preference as Wéiere we think that the results may
be consistent in similar organizations, they ccdde arisen from the particular culture
at this company, and more study is needed to giexeethese results across other kinds

of organizations.

5.6.1Results about using multiple sources

We theorized that multiple sources should makeroeiteng availability more
accurate. First we will discuss whether people werare accurate in determining
availability when they had multiple sources, anehtlwve will discuss which sources were

most useful
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5.6.1.1Were people more accurate with multiple sources?

There are three specific results that indicate tiait people are more accurate in

determining availability when using multiple sowsce

First, there was an increased ability to deterrawealability, compared with more
traditional displays such as IM windows or in/oalendars. There were 77 individual
observations taken by individuals using the awasgrient and these were accurate 72
times for 93.5% accuracy. As a comparison, theittoahl means of using an in/out
calendar was right 133/232 times, for 57.3 % acnueand current availability awareness
servers, where “on line” is the usual measure, &xadiccuracy of 65.1%. The person
representing the friend in the study (R&D1) hadamcuracy of 93.8%, whereas the
subordinate (R&D2) had an accuracy of 87.5%. Ther p@DMN) had an accuracy of
95.5%, and the person representing the “any” cayegas perfect (100%). Since each
had the same representation, it is not possiblieatey conclusions based on different data
for different people, but the accuracy is high egtoto consider the prototype to be far
more successful than single representations oéreiti‘out or online. Fogarty et al (2003)
found that a “conversation sensor” had an accucdc&b% for determining availability.
This is more accurate than the “in/fout” or “onliokine” measure, and slightly less

accurate than our Wizard of Oz experiment.

Second, despite the sources of information sharddeagranularities he chose,
the observed individual did not feel as if his pgy was intruded upon. We were
concerned going into the testing that the levedrofacy that the user would desire would
not be adequate for others to gather useful infatomaabout him. Since he concluded
that he was comfortable with the shared informateomd the accuracy was reasonably
high, it would be safe to assume that the desiggaately covered both the observers’

and the user’s needs.
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Third, the observed individual claimed no undesinaderruptions by the
observers during the test period, even though abware involved with him on different
projects and his time was at a premium. The friemerrupted approximately 10 times,
the administrative person (peer) interrupted twacelay during her testing (6 times),
marketing interrupted twice in three days, and &ng person interrupted once. This
removal of “bad” interruptions is especially debimsince a goal of the design was to
reduce interruptions that would be deemed inappatgrSince the observed individual
has had such a high number of interruptions inphst, finding a means to reduce the

number of undesirable interruptions by any amosimt positive result.

5.6.1.2Which sources were most valuable?

The results from the testing suggest that two ssuf information are more
important than the other four, and of the other fame was virtually meaningless to the
observers. Audio and video were considered theggiraources of useful information. If
the observers knew the observed individual wasiniglko someone he was not
immediately available. However, if they determirted identity of the person that was
talking to the observed individual (via the web eaa), they could determine if they
could potentially interrupt. The observers treatgdone status much like audio
information. Calendar and location were used toormf and expand upon other
information, but were clearly secondary. Computse was virtually ignored. The
observers implied that if someone is using the agemp they could be interrupted. We
were wondering if the use of the computer was neammgful for the individual under
observation, but the observed individual is esaéintusing a computer at all times at

work, even when he is working in the lab.

5.6.2Results about using relationship filtering

We will now discuss how the observed individual diselationship to filter the

data he shared and discuss why relationship wakthsavay it was
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5.6.2.1How the observed individual did and did not use reltionship

The use of relationship wavered during the coufssetiing up the test, and the
preferences also changed at the end of the expariMénhat follows is an overview of

how the observed individual used relationship mdhata that he shared with others.

When we first demonstrated the system to the obgemdividual he separated
out some sources and granularities based on nesdiiip. However, after the first trial run
he then changed his preferences so that all pesaplethe same information. He did not
change his settings during the experiment. The rgbdeindividual felt that the
differences in relationship were minor, and if some needed to find him, they should
have access regardless of the relationship. He awame of who was viewing the
information, so he did understand the relationshipthose individuals. However, after

the testing was complete, he then suggested hedwbahge his disclosure preferences.

5.6.2.2Why relationship was not used more?

There are two possible reasons that the observdiidoal did not use
relationship more. These reasons follow with aus@on of how we could have changed

our approach.

First the lack of data differentiation by relatibis may have been a personality
issue. As we mentioned before, the observed indalids quite egalitarian in his
approach to people. Further, the observed individkoaw the people watching at some
level. We could have used less well-known peopl¢ tiat would have deterred from the
use of relationship as a filter. We did questioa itidividual during the study to find out
if he would like to modify his information sourcest he declined to do so. While he
was ideally interactive enough to study (that s,ida person that many people seek out
during the day), he desires to treat all peoplestivae (a personality trait which came out
in the study). After the study he did start diffeiiating somewhat and he suggested that
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he would provide more information to others basedrelationship should the study

continue.

Second, we believe that true determination of tiiermation that is to be shared
is an evolutionary process that might take quitmesdime to finalize. we believe that
longer-term use of such a system would start tevshe relationship filtering in his case
(after he used the tool for four days, he changedhswers as to what he would share
with others). This indicates to me that some peopdg start by thinking all information
should be equally shared, but experience and usagéd show them the efficacy of
sharing different information with others. A furth&tudy would be to again let him use
the tool, or let others use the tool and monitow hbey change their use over an
extended period of time. This indicates that tlaetng time on such a system should be

longer than a single day.

We maintain that the questionnaire was valid enotghshow that many
individuals do wish to differentiate; the study s however, that individual differences
between different people can be large, and thatlidenot pick a candidate for a short-
term test that would allow us to investigate relaship-based filtering in detail. There
were also several people in the questionnaire swaty did not differentiate at all; the
field trial suggests that more research with a eoassample of people is needed to

determine how the questionnaire results transtdtereal-world preferences.

5.6.3Results about usability

In the field trial, we were also interested in fimgl out if users were able to use
and interpret the client, and whether the obsemelividual was cognizant of and

comfortable with the information shared and howsistem used that data.

5.6.3.1Were observers able to use and interpret the cliefit
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After a short training session, the four coworkeese able to use and interpret
the client and the data being presented. As pgpobsf experiment interviews, we asked
the observers two questions. The first questiontevdisid out if after the brief experience
with this they would use a system like this in gaike, to which each of the observers
answered ‘yes’. We also asked if the informatiomvpied to them was adequate
evidence to determine the observed individual’slabgity, to which they also answered
‘yves'. The observers had commented that they letslystem could reduce interruptions
and assist in determining when people were moresrgdyg available for interaction.
They said that the system was simple to underssanadthat they could quickly form
notions as to the availability of the observed witlial. While the users did not have any
problems viewing the states as displayed using 'tilack, white, grey" scheme
implemented in the prototype, each did mention g8@he form of iconography (e.qg.
different icons for different sources) would be adageous. As a group, they ignored
computer use information after first couple of udesch of the observers indicated that

the primary data sources used were video and audio.

5.6.3.2Was the observed individual able to understand andse the system?

The observed individual was clearly able to underdtwhat the system was
doing and was able to manipulate the data he wasngh(even though he eventually
chose to give the same information to everyone}hAtstart of the testing, he did ask to
see what information was being shared, so we let iew his representation for a
period. At the end of the study, the test subject everal comments. He suggested that
we add a ‘do not disturb’ flag to declare whentlkemal means of information gathering
did not adequately inform people as to his needufalisturbed periods of time. He felt
that more information could be gathered, but he wasure as to its usefulness (that is,
more sources could be used, but he was not sureguloa they would be). Regarding
privacy, he stated that he found that none of theces was too intrusive. When asked if
he sensed that people in the experiment used themation appropriately he responded

that he was interrupted at appropriate times bytiservers.
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5.7 Discussion

In this section, we compare our results to previogasearch, make our
recommendations regarding the use of multiple ssyrdiscuss the divergence of the
guestionnaire data from the prototype experimastuss the relevance of relationship as
a filtering method for availability data, and dissypossible future research topics.

5.7.1How do the results about sources compare to otheesearch?

Any system has to capture information from the mmment and display it in a
form that allows others to determine one's avditgbiThe results from our study
indicate that some types of information (or sitoas) are more valuable for determining
awareness than others, as has been seen in oHearale as well (e.g., Johnson &
Greenberg, 1999). Sensor-based systems (e.g., Ratsad, 2003; Horvitz & Apacible,
2003) are not a new concept. The idea of passnogigh uninterpreted information is not
unusual either (e.g., Peepholes let you see a mefgaces displayed real data). By
adopting these concepts, we came up with a faotpate system. If you compare our
results to that of Fogarty et al (2003), our accyrig higher with our multiple sources
where the user determines the availability of aeotimdividual. In Fogarty et al's

approach, availability could be determined corgeablout 75% of the time.

One of our findings was that if someone was inrthést of a conversation they
were usually unavailable, matching Hudson and agles (2003). Fogarty et al (2003)
points out that audio and video are accurate fterdening availability greater that 76%
of the time for unknown individuals. Specificalljffogarty found that using a
“conversation sensor” allowed people to understatiders’ availability with 75%
accuracy. However, our participants added a newt tiwithis finding, in that they would
check the video image to see who the individual vedldng to. Thus, in some cases,
being in conversation did not automatically meaat the individual was not available.
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Video information on its own was also used as an@ry determinant for
availability. Whereas Johnson and Greenberg usgsb\snapshots alone for determining
availability (Johnson, 1999), our results suggkat people can accurately use multiple
sources as well. The failure to account for compute is consistent with Fogarty’s
finding that computer use is not a deterrent teeoimeople interrupting each other (a
colleague who is quietly browsing through email Woseem to be relatively available).
It seems that location (as used in the Active Baplggect (Want et al, 1992)) can be
superseded by a new set of sensory data (vide@adhd, specifically conversation). It
may be that computer information does not matterabse people do not care about
sharing it. It is somewhat low level in terms ofivacy invasion in the work place
(generally speaking, people in the workplace aferined that the computer is a work
tool, so high levels of privacy are not expectesd),giving up that information probably
doesn't affect the sharer that much. Our managemknhe fidelity of the sources
matches Greenberg and Kuzuoka (2000) where theydad video of lower fidelity to
balance privacy and awareness in their Active Hyslrerogate. Fogarty et al (2003)
suggests that systems might share information veh@erson is available but become
stingy with context information when a person isreninterested in solitude, which

matches our finding that the observed individuahigd a ‘do not disturb’ sign.

Fogarty et al's position (2003) that people makeisittns based on their own
availability and their own desire to communicather than considering a colleague’s
interruptibility seems to be outside the informatia our findings. Obviously, there must
be some desire to communicate to cause the ini@maehere interruption takes place.
We could say that people do still understand tlomhetimes there are reasons not to
interrupt people, but people can ignore those anésreasons if they so chose. Providing
more information appeared to reduce people’s irgppate interruption level in our
study. However, we can suggest that here therecisuatability for inappropriate
interruption (Erickson & Kellogg, 2000) that resultn less interruption (a social
balancing that naturally takes place). Perhaps nthtiple sources are one way to

implement the "continuum of availability" from Hums (2002) and could make
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interruptions more effective. Dourish’s (2001) cept of embodied interaction points

agrees with our desire to create a means of sharesgnce.

5.7.2Final recommendations regarding multiple sources

Our selection of sources agrees with other resqaighcts, particularly MyVines
(Fogarty et al, 2004). We presumed that since tremaces of information were
historically what were used in availability resdgrthey were likely to be of greater
importance. We also tuned them in terms of graityl&ased on the questionnaire and
the interview study. What was interesting is thadia and video overwhelmed all other
information shared. This may be since these souneethe ones most naturally occurring
in daily interaction. We would suggest that theeothources are not useless, but rather
they inform more completely about the status ofititevidual in addition to the audio
and video information. The one we found most seipg is the computer information,
and people's lack of use of that data. In an envient where people were tied to their
computers, this source was ignored. we suspecthigis due to the fact that computer
work is easy to stop and start, whereas phone csatvens, meetings, and personal
activities are things we are conditioned not tennipt.

The people in the study stated that they used aamtiovideo as primary sources.
If the observed individual was not in conversatrath someone, then video informed as
to availability by itself. Extrapolating this inforation outward, we think we can say that
we usually determine direct availability (e.g., $8meone available right now) of
someone based on whether they are talking to scendmt we measure our ability to
interrupt based on whom they are talking to. Theesfwe recommend that designers
focus their designs on passing video and audianmdtion, and use other sources (in this

case, calendar, location, and phone status) tonmforther about people's availability.

We would make three final recommendations regardinfjiple sources:

1. Audio and video should be considered the prinsawyces of information
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2. Phone, location, and calendar are useful fonegatg additional information

when the other sources need clarification

3. Computer use is not a very valuable source

5.7.3Why the divergence between questionnaire and fielial regarding
relationship?

In this section we need to look at two possib#itees to why we had a difference
between what we expected for relationship and wilzat found in the trial. We need to

address if the questionnaire was incorrect ordfftald trial was flawed.

5.7.3.1Possibility 1: the questionnaire study was incorrec

We believe that the questionnaire provides an ateypicture of people’s initial
preferences. However, it was clear from the questge that there is a wide variance in
what people think regarding the value of differatitig between relationships. There are
number of other issues that could be consideredaify the questionnaire results in
future work. Perhaps we need to more closely revigher means of filtering than
relationship (e.g. using arbitrary groups, or pcogroups). The use of the data from the
guestionnaire to create a relationship filter mighte been correct, but other parts of
awareness need to be supported as well to tesioredhip filtering. Since the space of
the problem of availability is so large, we may ahesnother series of ethnographic
studies to clarify more of the space of the sotutio the end, we would suggest that the
guestionnaire was not wrong, but may need refinerteclarify what else we need to
know such as what factors affect a relationshigharing data. We should also review
whether the relationships that we chose were caabniAlthough friend, peer,
subordinate, superior, spouse, and acquaintancé&lvgeem to be comprehensive, there
may be subtleties that these categories fail taucepThere may also be other factors
(e.g., type of work, current level of activity) thateract with relationship. The question
that arises is can we not consider relationshig (twwho" in availability) without
considering other factors? we maintain that avditgtawareness filtering can be done

by relationship, there are clearly individual difaces in the general population.
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5.7.3.2Possibility 2: the field trial was incorrect

It is likely that we would have got more varied uks if we had run the
experiment with more subjects, or if we had run ¢lperiment for a longer period of
time. We chose someone who was willing, availatte important in their organization;
but the person also has personal notions of fasrtiet may have been an issue. Perhaps
if the person did not know exactly who was obsegiimem, that might have changed the
sources shared and we would have different reddtisvever, since the individuals do
match the relationships in the system, and fordhefationships to exist, there must be
some form of interpersonal knowledge. One clue weare on the right track is that user
did point that they might change the informatiomattthey shared with others in the

future.

In the end, we suspect the user would probably difdng-term set of settings
that would differ on relationship if unwanted imtgstions occurred based on the
system’s information. Perhaps people had alreadytad to the observed individual’s
availability and simply extended the social requiemts appropriately, but through
longer term testing privacy concerns might evetyusiirface. In subsequent interviews
with the test subject, he stated that even thowgiple know he is busy, if he is working
in the lab, he is considered available for intetiup Social requirements of waiting for
conversations to end are observed, but he stitlsfithat presence is equated with
availability. Perhaps social re-orientation is riegd in the study environment to assist in
normal interaction, and designers need to figurewhat we need to tell people to not

interrupt

5.7.41s relationship still a useful principle?

We would contend that relationship is still impoittaand make four specific

recommendations for using relationship as a metfidittering information
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1. People will specifically only share data withrteen people in particular

situations (as in the questionnaire)

2. We cannot consider relationship out of its cen{evhere expectations differ

person by person)

3. Relationships between people matter in the vealld. We are trying to
represent real world information between individyatherefore, relationships must

matter.

4. Relationships are a more important filter forta& people and in certain
situations. In the workplace we studied, whereitg@n principles rule, it might be less

important.

5.7.5Further studies

There are two possible approaches for going forviinh this point: one is to
expand on the current field trial, and the othepisonsider other ways of looking at the
same questions. Using the current study therecanedossible ways we could continue
the research using the same study method:

1. We could continue the field study with more pgep@and people in different

organizational roles.
2. We could extend the study to see if more timesdmhange preferences.
3. We could select another individual who is ledsng to share information.

4. We could introduce more people into each cambmmup and see if there is

more variation between individuals.

There are also three other types of studies wedcoahduct to look at the

guestions about awareness and availability:

1. We could try to determine if the motive for pkopetermining each others’

availability augments how people gather informafimm each other

88



2. We could move outside the workplace into a nso@ally oriented atmosphere

3. We could change the client program to allowdbenot disturb button and see

if people still disturb the person

5.8 Other issues

There is some disagreement between the field andl our earlier studies. We
claim from our questionnaire that people want tifedentiate by relationship. However,
differentiating by relationship tends to give manéormation to people who are more
important to the person and less to those on os®sal periphery. More information
means that an observer can make an informed de@siout whether it is appropriate to
interrupt or not. Less information means that yoeréase the opportunity to make a poor
decision, but also that you are held somewhatriessonsible for the bad decision. That
is, if we know that you're in conversation, and ymow that we know, then we cannot
interrupt you without looking rude. However, if wéo not know that you're in
conversation, then we can interrupt (e.g. phong yethout appearing rude. This means
that we are enabling people who are less importanthe person to have more

opportunity to interrupt.

It has been suggested that people with more infeomabout others' workload
intentionally tried to reduce the amount of disraptthat they caused when they were
asking questions (Dabbish & Kraut, 2003). Likewiseseems that if we provide enough
awareness information, people are selective enooigletermine how to appropriately
interrupt others. Conversely, if someone has lefsgmation and that lack of information
results in an inappropriate interruption, this nwuse the individuals to change the
amount of information that they are sharing. In mgearch, we see people were able to
appropriately interrupt the observed individualdueing unwanted interruption. This

would suggest that the increased density of inftionavas at least appropriate for the
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situation, and that other individuals could tune thformation that they are sharing to

their situations.

We can suggest that some individuals have less teezbntact or need be
contacted by members of the acquaintance groupiciregl the unwanted interruptions
that might occur from reduced clarity in the sharddrmation. However, the possibility
does remain that interruptions are increased tliraag much information being shared.
The answer may lay within Boyle’s work on privacgneidering privacy in terms of
solitude (that is, the ability to achieve privacitheut requiring interaction). Perhaps we
could consider a mix of interaction where solitudethe goal, forcing people to not
contact others without express indication of thentdy and need. We could encode a
limited response via control of availability by agbnship and responsibility. This is a

further area of research that could be consider¢idea future.

5.9 Summary

The results from our testing showed us that mdtgmurces of information could
result in higher accuracy in determining other'silbility. Although we had some
useful results from the Wizard of Oz testing, weevenable to completely determine the
efficacy of relationship as a filtering method. #dugh relationship could still be used to
assist in filtering the sources and granularityusér data, it seems that more work must

be done in this area.
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Chapter 6 Conclusions

The problem that has been investigated in thisighissthat it is difficult to
achieve both accuracy and privacy in distributedilaility systems, since improving
accuracy through additional information may compgamprivacy. Our investigation
involved a review of approaches seen in previolgsaiure, two studies to gather data
about how people maintain availability awarenesklaw they would use relationship to
differentiate disclosure, and a field trial of awaseness prototype that allowed fine-
grained control over outgoing information. This ptea summarizes this research and

provides conclusions and future work for this pcoje

6.1 Summary of the research

We started by determining the types of informatiosit should be gathered about
people to let others determine their availabilRyevious work suggested a wide range of
information sources; specifically, we were able dee how people used visual
information to view others, and location and conepuise information to determine their
status. Using this previous research, we carri¢@dounterview study asking people what
they did to determine others’ availability, from i we learned that people used
environmental information (e.g., are the lightsimthe office), historical patterns (e.g., is
the car in the lot at a certain time), personatguas (e.g., is the mobile phone in its
cradle), and direct observation (e.g., where ispireson going, who is she talking with)
to determine availability for interaction.
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After the interview study, we focused on the issfigelationship as a way to
control disclosure of information. We generatedisa of relationships and sources at
several levels of granularity that we deemed tobbé&é important and useful. We
summarized this into a questionnaire that we prtesketo a group to provide us with their
willingness to share the data sources with peaplbe selected relationships, as well as
their desire to see the same information aboutrsith&e discovered that people do
differentiate disclosure by relationship, althougdt everyone differentiates in the same

way.

We learned several lessons from the questionnaidy sFirst, the study suggests
that awareness servers should provide a meansffieredtiating information disclosure.
Relationship appears to be an attribute that peagéein this process, although further
study is needed to determine whether other ateg(dr customizable groups) could be
more appropriate in some situations. Second, awagesystems should make it possible
to disclose at least a minimum amount of informafimm a variety of sources. This was
acceptable to a large majority of our participaiatsgd the additional information could
help people to make better decisions about avétiabsince low fidelity levels were
treated similarly, it is possible that the lowestdl| of fidelity may not even be needed in
awareness servers; however, since the lowest lewels itself well to on/off type
displays that fit into a small space, it may beassary to retain it regardless of whether
anyone will actually choose it. Third, interfaces €ontrolling disclosure are much more
important than controls for the fidelity of inconginnformation (other than to control
solitude as discussed above). Control over outgomfgrmation should be easily
available in the interface and quick to use. Thasoa that controls for incoming fidelity
are less important is that the amount people allmgvio disclose is almost always lower
than what people would be willing to see about thethat is, few people are going to
receive too much information. The controls showddntade available, but do not need to
be as easily accessable as are controls over sliseloFourth, awareness servers should
allow differentiation separately for each infornaatisource. As a default, these systems
should provide less information about computer sahepphone, and more about location

and calendar. Again, however, the ability to chathgse defaults should be provided.
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We also concluded that it is possible to form aneavork that could be applied to
the needs of users and observers to assist indiadpawareness and privacy. Based on
this framework, a prototype was developed and degiedetermine the accuracy of the
results as applied to a practical design. Thisqtype was then used in an experiment
where four observers received data about a simgle dubject over four days. In that
experiment, we were able to observe people créwie strategies for determining the
availability of the test subject, use the sourees] ascertain how accurate the prototype

was.

Our subjects in the field trial related that thesed audio and video as primary
sources; audio as to whether or not someone wiisdalith the observed individual,
and video to inform them of whom. If he was notconversation with someone, then
video informed them as to overall availability. Eagolating this information outward,
we can suggest that people usually determine danegitability (e.g. is someone available
right now) as a measure of whether they are talklmgomeone, but we measure our
ability to interrupt based on who they are talkimg Therefore, we recommend that
designers focus their designs on transmitting vialed audio information, and use other
sources (in this case, calendar, location, and @hstatus) to inform further about

people's availability.

We made three final recommendations regarding pilal§ources of information:
1. Audio and video should be considered primeaasuof information

2. Phone, location, and calendar are usefultiaBons where the other sources

need clarification
3. Computer use is not a very useful source

We also looked at reasons for the differences batviiee questionnaire study and
the field trial, and concluded that more study éeded to determine how relationship
filtering will work in a real-world situation. Fagxample, the trial could be run again for

a longer time period, with a more varied group ebple.
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6.2 Future Work

This research focused on only one aspect (reldtippsof a complete
understanding of availability awareness. Withint tbantext, we were able to determine
some general rules about availability awarenesswakationship is used as a filter for
information. From here, it would be interestingdietermine how other factors — such as
activity, urgency, and social situation — affectidability disclosure. It would also be
interesting to see how the other factors are usddters for the information sources. As
much as possible, we tried to use discrete valeesrdpresenting the sources of
information. It would be of interest to apply filbteg as a continuum to the sources to
determine if a sliding scale would be useful foa&ky determining what information

people are willing to share with others.

This research has only begun the process of loakioghe ways that privacy can
be protected in availability systems. Other workngoforward needs to more deeply
explore other aspects of privacy in the contexawdilability awareness. We need to
discover how solitude needs to be protected in sydtems, and what factors lead
different people to feel comfortable with thesedarof systems. Other future work could
include other forms of filtering of data. We exaeunrelationship as a filter for source,
but other work could examine motivations for contécritical versus non-critical
communication). The prototype designed and testedked with a specific set of
sources. Other sources may become available irfiutbee; for example, a model that
allowed a “dictionary” of sources to be includedwihe information transactions could
expand and allow people to customize their soudise specific circumstances they are
in. We used very simple representations for thecesuand the granularity levels in the
prototype. Further work could also include the ubefss of iconography in such
systems, and try to determine if the need to im&trphese visual representations

unreasonably increased the users’ cognitive load.
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Appendix A — Availability Information Questionnaire

What follows is what was presented to the individweho completed our availability

awareness survey.
Availability Information Questionnaire
Scott Davis, University of Saskatchewan

May 22, 2002

Participant number :

Some information about yourself:

Your age:

Gender:

Position (description/title):

Do you use ICQ/AOLIM/MSNMessenger (or other instar@ssaging client)? Yes
No

In your workplace (past or present), what toolsehp&ople used to determine if someone
is available for interaction (notes on door, calmetc...)
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Part 1

Introduction

Two basic workday scenarios are presented belome&ah scenario, there is a table that
lists several types of information sources (af laftd several types of people (at top). In
each square of the table, please indicate whethewpuld be willing (Y), not willing

(N), or maybe willing (M) to let the person at tiog of the column gather the

information about you, assuming that they had detitiat they needed to contact you.
Scenario 1: a typical morning

It is a typical workday morning, immediately aftmffee break. You are at your desk,
and have no immediate time constraints (meetingsgaed phone calls, pressing
deadlines, etc.).
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Type 1. Video

Live video

(20 FPS)

Regularly-updated image (every
30 seconds)

Fuzzy still image
(identity visible but not action)
(every 60 seconds)

Motion detector only
(every 60 seconds)

Type 2. Audio

High quality sound link

Muffled sound link
(words not understandable)

Sound level
(updated every second)

Sound detector only
(every 60 seconds)
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Type 3. Location

Moving dot on a map
(updated every second)

Room and location

Type of room
(meeting room, office, etc)

In/out of building

Type 4. Telephone

Sound link to phone call
(with names of callers)

Call in progress
(with names of callers)

Call in progress
(with type of call — toll/local)

Call in progress only

Type 5. Calendar

Entire calendar for today

Current calendar entry and
booked/free for entire day

Current calendar entry

Booked or free currently

Type 6. Computer activity

High resolution screen shot

Applications and idle time

Idle time only

Active/not active only

Scenario 1 comments:
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Part 2

Introduction

For this scenario, there is a table that lists svgpes of information sources (at left)
and several types of people (at top). In each sqoiathe table, please indicate which you
would be most willing to use to determine the aafaility of the person at the top of the
column.

Scenario 2: a typical morning

It is a typical workday morning. You need to spéakhe person listed at the top of the
column about a issue that is not very pressingdbat need their input. You have

determined that you need to talk to them withinribgt few days.

Friend in the workplace
Project supervisor
Peer on same project
Subordinate on project
Spouse

Secretary

Any other employee

Type 1. Video

Live video
(20 FPS)

Regularly-updated image (every
30 seconds)

Fuzzy still image
(identity visible but not action)
(every 60 seconds)

Motion detector only
(every 60 seconds)

Type 2. Audio

High quality sound link

Muffled sound link
(words not understandable)

Sound level
(updated every second)

Sound detector only
(every 60 seconds)

Type 3. Location
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Moving dot on a map
(updated every second)

Room and location

Type of room
(meeting room, office, etc)

In/out of building

Type 4. Telephone

Sound link to phone call
(with names of callers)

Call in progress
(with names of callers)

Call in progress
(with type of call — toll/local)

Call in progress only

Type 5. Calendar

Entire calendar for today

Current calendar entry and
booked/free for entire day

Current calendar entry

Booked or free currently

Type 6. Computer activity

High resolution screen shot

Applications and idle time

Idle time only

Active/not active only

Scenario 2 comments:
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Questions

Would having this information charted over timeuseful to you?

Would you allow these sources of information tacharted over time by your

supervisor

peer

spouse

subordinate

Would you allow compilation and playback of thisarmation for

video

audio

location information

phone status information

What possible changes in how busy you are charggmtbrmation you are willing to
share?

What possible changes in how urgent you need ttacbesomeone changes what

information you would gather about them?
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