Making Contact: Getting the Group

Communicating with Groupware

Andy Cockburn

Saul Greenberg

1 9 9 3

Cite as:Cockburn, A. and Greenberg, S. (1993) �Making contact: Getting the group communicating withgroupware.� In ACM Conference on Organizational Computing Systems, California, October, ACMPress.

Making Contact:Getting the Group Communicating with GroupwareAndrew CockburnSaul GreenbergDepartment of Computer ScienceUniversity of CanterburyChristchurch, New Zealandagc@cosc.canterbury.ac.nz+64-3-364-2774Department of Computer ScienceUniversity of CalgaryCalgary, Alberta, Canada T2N 1N4saul@cpsc.ucalgary.ca+1-403-220-6087ABSTRACTWhile groupware is readily available, people on wide areanetworks�such as the Internet�have considerable troublecontacting each other and setting up groupware connections.To pinpoint why this occurs, this paper identifies humanfactors critical to getting a group communicating throughgroupware. It addresses how people find suitable partners,and how people choose appropriate communicationmediums. These factors are discussed in detail, and form adesign foundation for systems that promote social presenceand that integrate communication.Existing systems are critically reviewed and shown to beinadequate for general use over a wide area net, for theyeither do not meet some basic design criteria, or they requirea very high technological entry level that is beyond thereach of most computer users. As an alternative, the paperpresents the design considerations behind TELEFREEK, aflexible, extensible, and customizable platform forcollaboration. Drawing on resources freely available to theInternet community, TELEFREEK assists people makingcontact with others, and integrates access to commoncommunication facilities.KEYWORDScontact facilitation, casual interaction, coordination,computer supported cooperative work, groupware.INTRODUCTIONGroupware developers are creating special purpose systemssupporting communication, coordination, and collaborativework. We now have sophisticated mailing systems,coordination-based tools, video and media spaces,brainstorming tools, collaborative drawing and authoringsystems, and so on. Enthusiasts notice and applaud themany small-scale groupware successes, even though mostare restricted to either local installations or tightly-connected distant sites. The truth is that we still have along way to go before a large community connected by awide area net can be served effectively by groupware. Thetwo issues this paper concentrates on are that people havetrouble getting in touch with one another, and that it is hardfor them to choose and establish an appropriatecommunication or groupware channel.As with physical interactions, an essential prerequisite forgeographically dispersed groups is that people must be incontact with one another. Relationships must beestablished, and many interactions�including informalones�may be required for people to find partners [22,31].Yet the bottleneck to rich spontaneous interactions isdistance [22], and users of wide area networks will be at adisadvantage unless a prosthesis that overcomes distancebarriers is available. Many mundane factors interfere withmaking contact. People must know electronic addresses andeven machine names. People must ready software,equipment, and each other well in advance for real-timeremote conferencing. With video conferencing and mediaspaces, people must be in the (usually few) rooms that havethe media equipment available. For informal interaction,people must find each other with minimal effort.People must also select one or more of the manycommunication channels and applications that may beavailable to the group. This can be a difficult task. From atechnical perspective, sites may not have the same software;workstations may not support the necessary media (such asdigital audio); specialized equipment may not be available(such as video cameras and microphones); low bandwidthand high latency may limit interactions, and so on. From ahuman perspective, the communication channel orgroupware must match a group�s task (e.g. real time textediting), and accommodate how people are available (e.g.asynchronous vs. real-time). If people cannot make contactthrough an appropriate medium, then groupware systems�no matter how many are available or how eloquent theyare�cannot be used.

While few groupware applications facilitate making contact,technology does have potential to bring distance-separatedpeople together. This paper examines three general issues incommunication:¥how people find suitable partners¥how people establish contact¥how people select their communication channels.In particular, we focus on relatively low bandwidthnetworks that are heavily populated, such as the Internet.Because people on these networks have fairly limited accessto resources, we want to build on facilities that already existon the network. We also want to show that a fairly simplesystem can meet many of the requirements now handledonly by high bandwidth and technology-intensive systems.The paper begins by listing critical human factors forsystems that help people contact one another. We believethat the factors raised form the minimum design foundationfor any infrastructure supporting groupware. The nextsection reviews current systems that facilitate socialbrowsing and directed encounters, and discusses why theyare not yet suitable for the Internet and its community.Finally, we will describe the design premises and currentimplementation status of our �work in progress� system.TELEFREEK is an integrated communication and socialpresence assistant that draws on resources freely available tothe Internet community.DETERMINING THE WHO AND HOW INCOMMUNICATIONSeveral factors commonly affect the efficiency ofcooperative work. The first problem is getting in touchwith the right people. Specific needs of communicationinitiators are thwarted by inadequate knowledge of suitablerecipients. They often need to know who is around, howthey can be contacted (synchronously and asynchronously),who is pertinent, whether they are available forinterruption, and whether the social status of the recipient isappropriate for communication to occur.This section describes the major human factors affecting theuser’s decision in selecting particular people andmechanisms for communication, as summarized in Table 1.1. Getting in touch with the right people a)Social presence plays a dominant role in helping people form and maintain working relationships.

�Computers could give its users a sense of who is reachable through the network and who is available at the moment.

b)People need to find pertinent members of the community.

�Computers can direct users with specific needs to the individuals most likely to be able to satisfy their needs.

c)People need to find particular people.

�Computers should make it simple to contact a specific person.

d)The social status of participants may affect who is allowed to know about others, and who can initiate communication.

�Computers should make people aware of the social status of potential contacts.

e)The recipient may not want to be disturbed by the caller.

�Computers could allow recipients the choice of accepting or rejecting a call. Alternately, they could track one�s interruptability status and either notify others of it, or disallow access.

2. Choosing the right communication channel a)The task strongly influences the minimally acceptable communication channel.

�Groupware should allow people to choose an appropriate communication medium.

b)The imbalances of available facilities restricts how people can communicate with each other.

�Computers can tell call initiators what equipment and communications channels are available for a particular meeting.

c)The intended period of interaction affects our choice of a communication channel.

�Computers should make users aware of the broad range of available communication mediums and their delay characteristics, and should encourage media switching when necessary.

d)People must overcome the inertia involved in switching to better communication channels.

�Computers should allow users to swap easily between communication channels, and should take an active role in easing the communicants� transitions between channels.

e)People expect conversations to continue across time and space boundaries

�Computers should allow communications to migrate naturally between boundaries. Distinctions made between asynchronous/synchronous and colocated/dispersed groupware should be minimized.

Table 1. A summary of the human factors affecting waysgroups get together for cooperative work, and howcomputers can provide support.Getting in touch with the right peopleSocial presence plays a dominant role in helping peopleform and maintains working relationships. Social presenceis concerned with the whereabouts and availability ofpotential communicants [22]. We keep in touch with thepeople around us to nurture relationships. Accidental andintended contact through real-time communication is whatwe regularly do; this is why we wander hallways, go topublic places, and phone people. Yet intentional real-timecontact is the hardest to achieve. Troublesome and annoyingdifficulties, such as telephone tag, can make users resort toless rapid but more reliable mechanisms�post-it notesstuck on a desk, email, and even fax. While responses arenot immediate, receipt of the message is virtuallyguaranteed (although now the recipient has to find theoriginator).

Before the advent of networked computers, access to socialpresence information was limited to means such aswalkabouts, clock-in cards (stating where people might be,not necessarily where they are), or by actually establishingcontact through accidental and pre-planned encounters.Networked computers, however, can readily provide avariety of information about the community of users. Wecan easily imagine that our computers can pass on ouractivity level, our availability for interruption, how we canbe reached, what communications media we have available,and so on. Other modern technologies, in conjunction withcomputerized techniques, allow closer and more continualupdating on the whereabouts and activities of individuals.Such systems, which include media spaces and �activebadge� technologies, will be discussed later.Because social awareness and eased access to potentialcollaborators are important for developing workingpartnerships, groupware should give its users a sense ofwho is reachable through the network and who is availableat the moment, and should allow easy access to particularpeople.People need to find pertinent members of the community.When people need help solving particular problems, theyhave to find the right people to ask. There is usually asense of urgency, so timeliness of response is important.While blanket addressing may resolve their problemquickly, there is substantial cost in the form of wasted timeand interruption to the majority of those reviewing therequest. Even when we do have a particular person in mind,they may not be available, and alternatives must bepursued.While general mechanisms supporting social awareness willhelp, computers can assist more aggressively by directingusers with specific needs to the individuals most likely tobe able to satisfy those needs. Schemes for finding pertinentpeople include: databases of information about networkusers�what they do and what groups they belong to; filtersproviding awareness views of only relevant experts [23];and expert systems that automatically answer queriespreviously encountered, and finds appropriate experts fornew ones [1].People need to find particular people. The selection ofcommunicants will often be pre-determined by a user�sparticular tasks and needs. The more specific the need, themore likely that work can continue only with a specificpartner. For example, writing a paper will involve tightcollaboration between co-authors, and there may be no needto contact other people in the community at large. Becausepeople may need to contact their partners, groupware shouldfacilitate finding specific people.The social status of participants may affect who is allowedto know about others, and who can initiate communication.The relative social status of communicants can raisecomplications stemming from protocols (formal orinformal) for communication through organizationalhierarchies. While it may be acceptable for managers tophone subordinates, the reverse need not be true. When itcould be an issue, groupware should make people aware ofthe social status of potential contacts.The recipient may not want to be disturbed by the caller.Attempts to establish communication commonly causeunwanted interruptions. This situation is typicallyunsatisfactory to all parties�the caller is sorry for theinterruption, while the recipient must deal with theinterruption and afterwards recover their previous train ofthought or action. Personal assistants provide a manualsolution to this problem for those who can afford toemploy them, but this is rarely the norm for computercommunication.Computers can offer a more accessible alternative. First, thecomputer should allow the choice of accepting or rejecting acall, as telephones do. Of course, this could be a problem ifthe sender knows the receiver is there! Similarly, thecomputer can allow one to screen calls surreptitiously, aswe now do when we hear someone leave a message on ouranswering machine, only picking up the phone if we reallywant to talk to them. Second, users can record theirinterrupt status. Senders can review this, and use their ownjudgment to decide if the call should be placed.Alternatively, the system can enforce an interruptionstructure that will control whether or not others are allowedto complete a call. While there could be difficulties withany of these methods, we would expect new socialprotocols to evolve that make these approaches acceptableto different groups.Choosing the right communication channelThe task strongly influences the minimally acceptablecommunication channel. The collaborative task will, to alarge extent, dictate appropriate communicationmechanisms for information exchange. For example, if thetask is transferring a textual document to another person,email would be preferred over telephone dictation. For real-time collaborative editing, a group editor with a voice linkwould be preferred over each partner working on their owndocument and sending each other periodic updates. Whilethe other channels are usable, they will be a bottleneck tothe work.Of course, it would be simple to ask for the highest qualitycommunication channels available on a network, for thesewould certainly be capable of satisfying the users�requirements in rate of information exchange [22]. Yet thiscan be tremendously wasteful of resources. What we reallyneed to know is the minimum bandwidth necessary for userand task satisfaction. Increasing the bandwidth of channels,while appealing, does not necessarily assist collaborationand is thus not cost-effective [12,13,33].Because tasks often determine what medium is appropriate,groupware should allow people to choose an appropriatecommunication medium.

The imbalances of available facilities restricts how peoplecan communicate with each other. Obviously,communication facilities are restricted to those available atthe initiator�s site. More problematical for the initiator,however, is knowing what facilities are available to thereceiver. It is no good trying to establish a video-phone linkif the other person does not have a video camera wired intothe network!Groupware supporting social presence information can helpease these problems. It can note what equipment isavailable, and can tell the initiator what the possiblecommunication channels are. It can also provideinformation about alternate ways of contacting someone.For example, if the system sees that a colleague is awayfrom the office, the relevant home or mobile telephonenumbers could be offered.The intended period of interaction affects our choice of acommunication channel. The period of interaction is thecycle time related to various aspects of interaction. Beforecomputers, the three most common means for interaction(aside from face to face) were the telephone for synchronousand immediate contact, memos for local asynchronouscontact with quick turnaround, and surface mail forcommunication tolerating a turnaround time of several days.Technologies, such as facsimile machines and networkedcomputers, have made several new channels ofcommunication available, increasing both the choice ofmedia and the range of supportable interaction periods. Weare now at liberty to select a medium that satisfies ourneeds for responsiveness.The period of interaction suggests several crucial factorsaffecting our selection of media.Task period is the time over which each unit of taskactivity must be completed. An example is cyclingpaper revisions between people.Environment period is the delay imposed by theenvironment. These include time-zones, and recognizesthat it is rarely acceptable to telephone someone at3AM.Propagation period is the delay imposed by thecommunication technology and how often people checkthat channel for activity. For example, this period issmall for telephone interaction and high for surface mail.Perceptive period is the maximum delay that users feel istolerable for successful interaction. With real-timecommunication, a three second propagation delay on asatellite audio link is likely to disrupt conversation andtherefore be equally unacceptable to all conversants.When using asynchronous technology (such as e-mail),there could be a conflict in the perceived period. Whileone correspondent may be content to take two weeksresponding, the delay could frustrate others.Because the duration of these periods is highly variable andsubject to exceptions, it is perhaps unreasonable to expectany particular groupware to establish a balance betweeninteraction delays imposed by the environment and supporttechnology against those desired by correspondents. Areasonable alternative is for the computer to make usersaware of the broad range of available communicationmediums and their delay characteristics. Because the desiredperiod of interaction can change over time, the computercan also encourage media switching when the conversationis not progressing as well as it could.People must overcome the inertia involved in switching tobetter communication channels. The potential for fluidswitching between communication media deserves noting asan important factor affecting the choice of mechanisms forinteraction. In many circumstances, messages received onone device (such as a telephone) should stimulate furthermessages using a different and more appropriate mode ofinteraction (such as email). Yet there is a tendency forpeople to stay on one communication channel, which canresult in inappropriate communication mechanisms beingmaintained for no express purpose. We call people�s abilityto ignore other communication opportunities �mediablindness.� This phenomenon is exemplified by severalunsatisfactory email exchanges that finally results in aquery �What�s your telephone number?" The problem ofmedia blindness is exacerbated by the lack of integration ofmost communication systems. As Bair [3] asks:�How can we extend electronic media to meet user�sneeds?... we know that the use of a variety of integratedmedia, selecting each for the appropriate purpose, is theideal situation.�Implications for computer systems from this observationare twofold. First, systems should be flexible enough toallow users to swap easily between communicationchannels. Second, systems could take an active role ineasing the communicants� transitions betweencommunication channels. For example, a person receivingan email message may be offered a variety of appropriateways to reply, which could include email, fax, phone, videolinks, specific groupware applications, and so on.People expect conversations to continue across both timeand space boundaries. A common classification ofgroupware uses two dichotomies: the first based on whetherthe group is co-located or dispersed; the seconddistinguishes between synchronous or asynchronouscommunication [20]. While these distinctions accuratelycategorize the explicit support provided by many groupwaresystems, they provide no insight to the actualcommunication requirements of system users [2]. Forexample, channels intended for synchronous use arefrequently applied in an asynchronous manner. One case ishow the telephone has been augmented by an answeringmachine; another is a real-time group sketchpad used as apost-it note [16]. Similarly, asynchronous mechanisms canbe used synchronously, as we often see in the rapidexchange of email messages. The co-located/disperseddistinction is also a questionable one. Systems for remoteconferencing (such as group editors) should�in principle�be quite usable for co-located people working together.

The dangers of these distinctions lie in promoting thenotion that systems necessarily support only one quadrantof these communication styles. Resulting systems willlikely be difficult or impossible to use if people�s needsshift to the other quadrants. Yet computers and moderntelecommunication facilities can adjust to the pace and placeof interaction: asynchronous media such as email can nowbe transferred locally in seconds and globally withinminutes. With high-speed modems and wide-area networks,the distinctions between local and remote computing isbecoming increasingly nebulous.Designers must be aware that their groupware will be usedin ways they had not foreseen, and supporting or easingtransitions between communication methods will enhance asystem�s perceived value. Indeed, the better the system themore likely it is to be used outside its planned domain. AsEllis, Gibbs and Rein [10] state �a comprehensivegroupware system might best serve the needs of all thequadrants.�RELATED WORKWhile there are a variety of systems available for makingcontact, most fall under the categories of social browsing,and whereabouts and availability systems. This sectioncritically examines a few of these systems. Whereappropriate, we will relate their capabilities to the pointsraised in Table 1. We close by discussing why currentapproaches are poor fits to the Internet community.Social browsing systems for casual interactionCasual meetings and chance encounters are essential forspontaneous interaction. Because distance decreases thelikelihood of these events, several systems have beendeveloped to support �social browsing� over a network.The simplest technical support for social browsing simplylists users available on some (or all) machines on thenetwork. In UNIX, for example, the rwho command listswho is on the local network, what machines they are on,when they logged on, and their �idle� time i.e. how long ithas been since they entered any input. Similarly, rusersallows one to poll remote machines. While knowing whois logged on does not guarantee that someone is actually attheir machine, a short idle time gives a reasonableindication of presence (point 1a in Table 1), and where theyare (point 1c).Most other systems use video for social browsing [4].Spontaneous �drop-in� interactions (point 1a) betweenpeople at distance sites can be encouraged by placing largevideo screens in common areas (such as coffee rooms). Thefirst example was Xerox Parc�s VIDEO WALL, where aslow-scan video connection was placed between tworesearch laboratories located in California and Oregon[15,32]. In general, VIDEO WALL worked. Goodman andAbel [15] reported that VIDEO WALL was used for bothspontaneous (70%) and planned (30%) interactions, and thatpeople used it for both social and technicalcommunications. Because people can see what others aredoing, they also know if they can be interrupted (point 1e).Fish, Kraut and Chalfonte [11] discuss and analyze a similarsystem called VIDEOWINDOW.While VIDEO W ALL directly connects two physicallocations, a �media space� attempts to create a virtualcommunity where everyone has instance video access toeveryone else from their offices [4]. Bellcore�s CRUISERwas designed on two premises: 1) users can browse a virtualworld seeking social encounters (point 1a); and 2) users canconstruct, organize and populate the virtual worldindependent (within reason) of the physical world (point1b,c) [12,31]. Users can also set privacy levels on howothers can peek into their offices (point 1e). There are threemethods for browsing.¥A jump supports a direct planned movement to aphysical location. A user selects a remote location, andthe image captured from the camera at that locationappears on the screen.¥ A path extends the jump idea by listing a sequence oflocations and the order in which to visit them. This, ineffect, becomes a �virtual hallway� through which theuser can walk through.¥A random walk is similar to a path, except thatCRUISER generates the locations either at random, orthrough a function satisfying some user desire.Louie, Mantei and Sellen [25] present a taxonomy of sixphases of human communication. One finds participants inthe pre-communication phase, attracts their attention in theattention phase, and then uses the greeting phase as a ritualfor negotiating how communication will proceed. The maincommunication occurs in the maintenance phase, followedby a highly structured agreement to end the session througha closing phase. The final fade-out ends the communication,and as the name indicates, it is rarely abrupt.Within the above framework, the CAVECAT media spaceproject [28] pays particular attention to the opening phasesof making contact, and several metaphors have beendesigned to facilitate each phase [25]. In particular, theyhave developed person, time, and space centered views andmetaphors for finding people in the pre-communicationphase, and they list a variety of methods commonlyemployed in media spaces to attract attention of others.Other experiments in media spaces are ongoing, e.g. RAVE[14], VOODOO [24], and TELEPRESENCE [5]. An excellentmedia space survey is found in Bly, Harrison and Irwin [4].Whereabouts and availability systems fordirected encountersNatural compliments to social browsers are systems thatenhance constant awareness of who is about, what they aredoing, and whether they are available for conversation. Theintent is to support one person trying to get in touch withanother particular person.One simple facility is the Unix finger command. Wheninvoked with a person�s login name, it returns: the person�s real name; if and where they are logged on; their idle time;and the last time they have read mail. It will also return thecontents of a user-created file that typically contains one�stitle, contact address, a phone number, work plans, and soon (points 1b-d). More formally, the X.500 protocolprovides a directory service that can be queried [30]. Forexample, people can ask the directory service to return theemail address for �Saul Greenberg at Calgary�.MESSENGER extends a finger-like command with a meansto establish contact with others [17]. It is a Macintosh deskaccessory that shows a person a list of all others who haverecently moved a mouse or touched a key. One or moreactive people may be selected, and a text message can thenbe sent to them as a post-it note (pop-up window). Messagerecipients can then view the message and reply.The natural relationship between human requirements forsocial presence information and whereabouts informationwas observed during evaluation of CRUISER [12]. Usersoften established a video connection to an empty office, sothat they could see when the missing occupant returned(point 1c). Surprisingly, such an �ambush� would usuallyresult in one physically going to the other�s office, ratherthan a videophone link.Variations of this theme are systems that create anawareness of selected groups of people. PORTHOLES [9]uses low-bandwidth video technology to maintain a �senseof community� between both local and distributed sites.Cameras in each office periodically frame-grab a low-resolution image and transmit it to other sites; the�community� is presented on one�s screen as an array ofimages (points 1a,c,e). While PORTHOLES can then be usedto establish email and videophone contact with others(point 2d), the designers note that its major use was inlocating colleagues.Perhaps the most controversial system promotingawareness is the Active Badge LOCATOR, developed byOlivetti Research [34]. These are small badges worn bypeople that continually transmits one�s location at the worksite. A central database collects an identity code, the roomlocation, and the current time. Applications can then makeuse of that information [19].¥Queries can be sent to the database asking about thecurrent location of any individual (point 1c). Similarly,people can initiate point to point video and audio linksto others by referring to them by name, rather than byaddress (point 2d).¥Location and movement data can be superimposed on acomputerized floor plan.¥A personal diary can be built keeping information aboutdaily activities (the PEPYS system [29]). Events such asmeetings can be automatically noted along with theirlocation.¥One can browse through events (past, present, andfuture), and �event daemons� can provide automaticnotification of events within the database, such asmeeting arrangements and other appointments (theKHRONICA system [26]).While benign use of the LOCATOR appears promising, itspossibility for abuse has raised concerns in the CSCWcommunity [6]. As Harper, Lamming and Newman [18]note:�Locator information for one group of individuals in oneparticular context is a practical help, for another groupthat same information may open to question issues ofpower, control, entitlements and potential change inorganizational circumstance.�Why current approaches are poor fits for theInternet communityCurrent approaches to making contact are not particularlyappropriate for the general Internet community. First, thehigh technology adopted by most existing systems arebeyond the reach of all but a handful of users. Almost alldepend upon some type of video equipment. Thisminimally requires a camera and frame-grab capability inevery office (as with PORTHOLES), to the extreme of full-bandwidth video, audio, and software-controlled video-switching (as with CRUISER). Similarly, active badgelocators are available in only isolated laboratories, and it isunclear if they will attain widespread acceptance. While notcondemning video and active badges as a communicationmechanism, we believe that the base technology of�making contact� should cater to the lowest commondenominator, as high-end approaches will place unnecessaryrestrictions on whom one can get in touch with (violatingmost of points 1a-e in Table 1).A second problem with some of these systems is that theyare not well integrated into the software environment. Itsusers, even after initial contact is made, may still haveconsiderable difficulty initiating any groupware applications(making points 2a-e in Table 1 hard to achieve). Those thatdo (such as MESSENGER) do not promote media-switching.Third, many systems will only work with smallcommunities and will not scale up particularly well.Because the Internet is vast and expanding, users must havethe capability of selectively probing different sites, groups,and individuals (point 1b).A fourth problem is that many systems assume that theysomehow know how other people can be reached inprinciple�office locations, phone numbers, emailaddresses, and so on. Yet this is not necessarily true withInternet contact. We may know that a person is on the netsomewhere, but have no idea what their personal or siteaddress is.AN INTEGRATED COMMUNICATION AND SOCIALPRESENCE ASSISTANTWe are working on a system called TELEFREEK thatindicates social presence of others and allows its users tofind and select appropriate communication channels,according to the factors listed in Table 1. Because ourcurrent implementation is work in progress, it is crude and does not yet support all the features we want. This sectionwill therefore stress our design ideas, as we believe it isimportant to show where we are going and why we aregoing there. Later, we will provide a snapshot of what wehave implemented to date.Design OverviewThe TELEFREEK design is founded on four primaryobservations.1.The issues of social presence and integration ofcommunication methods are closely related and mutuallydependent. They are too tightly intertwined to besupported separately.2.Previous systems providing social presence information(such as media spaces) have done so in too passive amanner. Their failure to explicitly cater for users� activesocial presence requirements is reflected by unexpectedand inefficient use of communication media, as observedby full video being used only to see when someonereturns to an office [12].3.Most social presence and integration systems assume theavailability of high-bandwidth communicationmechanisms and specialized equipment, and have basedtheir functionality around them [4]. They appear tosurmise that media spaces are necessary to find partnersand to supply a communication link. Little attention hasbeen paid to the integration of existing low-bandwidthcommunication facilities, which is all that most peoplehave available.4.Many resources for communication, collaboration, andsocial presence are already freely available on thenetwork. These offer an extremely valuable resource,but their lack of integration renders them inaccessible tothe majority of computer users. Access to such facilitiesshould be merged, and doing so promotes synergy incommunication and collaboration support. It is naturalthat, for example, information about communications(email addresses, surface mail addresses, and telephonenumbers) should be combined with access tocommunication mechanisms.We want TELEFREEK to provide several fundamentalcapabilities, based as much as possible on facilities andinformation freely available on the Internet. These are listedbelow, and are referenced back to the points in Table 1.¥Users are kept aware of who is around at particular sitesin the networked community (point 1a). Given the sizeof the Internet, awareness of the complete community isboth impossible and undesirable.¥Users may apply custom filters to restrict their views ofthe community to particular people or to people withparticular attributes (point 1b,c).¥Links to people who have recently communicated withthe user are automatically maintained. This is areasonable system heuristic for tracking people that theuser is likely to want to contact (point 1c).¥Users can request detailed information about any personon the network (points 1b-e).¥Users can be notified of status changes about particularpeople, e.g. they can set up �ambushes� that wait forsomeone to log on the network (point 1c).¥Similarly, users can be notified of status changes aboutinformation and system state, e.g. incoming mail, newsarticles, and new groupware meetings. This idearecognizes that communication may be initiated bysomeone else and that we may be interested in thatcommunication (point 1e).¥Users can add hooks to new communication media asthey become available (points 2a-e).¥When a user selects a person, the system determineswhat communication channels to that person arereasonable, and makes them easy to establish (point 2a-e).¥The system tracks all the people it has seen, andautomatically maintains up to date information aboutthem. For example, every incoming email messagecontains a name and an email address, and sometimesphysical addresses and telephone numbers. These areadded to the address data base. Information can be furtherextended and updated by having systems exchange theirdatabases with each other during the normal course ofhuman communication (the liveware concept [35]).We want TELEFREEK to draw on resources freely availableto networked computers users�because there are no specialrequirements in setting it up, one user�s rejection ofTELEFREEK does not impact on the benefits available toothers [8]*. It provides a heterogeneous portfolio ofinformation about others, access to communicationresources, together with social presence guidance and otherfacilities that make up the communication requirementsdetailed earlier.Unlike the majority of CSCW applications, TELEFREEKdoes not directly provide a medium for collaboration.Rather, it provides access to a variety of media, andinformation guiding the selection of appropriate ones. Thegoal is to ease the individual�s selection of whom tocollaborate with, how to maintain the communication, andhow to ease people�s transitions between interactionmechanisms. It also provides an extensible interactionplatform, where new media and resources can be added bythe end-user.A snapshot of the current implementationThere are three versions of TELEFREEK: a HYPERCARDmockup used to elicit user feedback, a second version thatoperates over a local area net community, and a thirdversion (in progress) that works over the entire Internet.This paper will concentrate mostly on version 2.The TELEFREEK-2 prototype runs under Unix and the Xwindow system and uses common facilities available on theInternet (see Cockburn [7] for full details). To maximize

* Of course, this can be pushed only so far. While a goodmany capabilities are achievable �for free,� others do requirea special software installation at remote sites.

or any member of particular sub-groups arrives. This isa base-technology variant of the ambush phenomenonobserved in CRUISER use.¥Auto Pollers access user customised facilities thatperiodically check for status changes, such as the arrivalof mail or a bulletin announcement. Announcementsare made by an icon change, by an audible beep, and byprinting the relevant event in the information display.Extensibility and customization. As with filters, the powerof buttons is that they can be defined and customized to fitthe particular needs of the user. While some of the basicbuttons are installed by system administrators, others canbe hand-crafted. A user can select the Set Up Media button,and can add an entry to a form that specifies the buttonname, the Unix facility it should invoke, how it integrateswith information known to TELEFREEK, and whatTELEFREEK should do with the results. We believe thiscritical because the facilities available on a network are notstatic; new ones become available, and colleagues find moreefficient ways of doing things. For example, digital audio isjust now becoming available on many workstations, andnetwork-based �telephone calls� are possible. It would be afairly simple matter to add a new button to TELEFREEK thatinvokes the digital phone program with the currentlyselected user.We also expect that people will actively share the facilities(the buttons and filters) that they find particularly useful[27]. Since all information is stored in TELEFREEK ashuman-readable text, extensions could be passed on throughemail. When facilities become generic, they could beinstalled within the TELEFREEK core as defaults by systemadministrators.Integration. Not yet implemented in TELEFREEK but testedin HYPERCARD mockups is a way to integrate incomingcommunication, and a way to show users whatcommunication channels are appropriate. For example, saya user was notified by TELEFREEK of new mail. When themail is read, TELEFREEK will automatically display all itknows about the sender, and make that person the currentcandidate for communication (i.e. as if that person wasselected from the community list). The person�s name,email address, and other essential information are thenautomatically added to the appropriate data bases (such asthose contained by the Telephone Book and the E-MailAddresses). The system then sees if that person is loggedon. If they are not, then the buttons invoking real-timecomputer dialogs are disabled. If they are on the system,those buttons are enabled. Similarly, if the system knowsthe telephone number of that person, a button would beenabled that could allow one to place the call.CONCLUSIONSThis paper argued that there are several important factors forgetting a group communicating through groupware, themost basic being how to get in touch with the right people,and how to choose an appropriate communication system.We believe the factors discussed under these headings formthe minimum design foundation for any infrastructuresupporting groupware on a wide area network.While several CSCW researchers have tackled these issues,they either treat them in isolation or propose an approachrequiring a very high technological entry level that isbeyond the reach of most computer users. Under the guiseof a design summary, we presented several specificcapabilities�based on the human factors issues identifiedpreviously�of a system that integrates communication andsocial presence. A premise of the design is that its corewould use as much as possible facilities and informationfreely available on Internet. Because a full blown contactfacilitation system would require some information that isnot available �for free,� it should be customizable to takeinto account features with restricted availability or limiteduses.The paper also presented our work towards TELEFREEK, aflexible, extensible, and customizable platform that makesit easy for people to contact others, and that integratespeople�s access to a variety of communication facilities. Itshows that such systems can be constructed withoutresorting to high-end technology. While not as glamorousas media spaces and active badges, it gets the job done. Ofcourse, TELEFREEK is still in progress, and work remainsto smooth out its interface and to meet all our designrequirements.The paper did not discuss privacy violations. There is a veryfine line between contact facilitation (which could helppeople) and surveillance (which intrudes on people�sprivacy). While simple ideas such as reciprocity [12] anduser control of their environment [25] can alleviate a fewconcerns, it is a difficult subject that must be addressedfrom technical, social, organizational, and legal perspectives[6].ACKNOWLEDGMENTSThe Natural Sciences and Engineering Research Council ofCanada and the Isle of Man Education Department providedpartial funding for this project. Ernie Chang, of the AlbertaResearch Council, motivated us with his insights into theproblems of making contact. Sean Brandenburg kept us upto date with his survey of awareness systems.REFERENCES1.Ackerman, M. (1991) �Shared expertise and the AnswerGarden.� In Proceedings of ACM CHI�91 Conferenceon Human Factors in Computing Systems, pp. 489,New Orleans, Louisiana, April 28-May 2, ACM Press.2.Baecker, R. (1993) Readings in groupware andcomputer-supported cooperative work: Assistinghuman-human collaboration, Morgan-Kaufmann, SanMateo, CA.3.Bair, J. H. (1989) �Supporting cooperative work withcomputers: Addressing meeting mania.� In Proceedingsof the 34th IEEE Computer Society International

Conference�CompCon Spring, pp. 208-217, SanFrancisco, CA, February 27-March 3.4.Bly, S. A., Harrison, S. R. and Irwin, S. (1993)�Media spaces: Video, audio, and computing.� CommACM, 36(1), pp. 28-47, January.5.Buxton, W. (1992) �Telepresence: integrating sharedtask and personal spaces.� In Proceedings of GraphicsInterface, Vancouver, Morgan-Kaufmann.6.Clement, A. (ed). (1993) �Special issue: Workshop andpanel of privacy considerations, CSCW’92.� SIGOISBulletin, 14(1), pp. 3-42, July.7.Cockburn, A. J. G. (1993) �Groupware design:Principles, prototypes and systems.� PhD thesis,Department of Computer Science, University ofStirling, Stirling, Scotland, April.8.Cockburn, A. J. G. and Thimbleby, H. (1991) �Areflexive perspective of CSCW.� ACM SIGCHIBulletin, 23(3), pp. 63-68, July.9.Dourish, P. and Bly, S. (1992) �Portholes: Supportingawareness in a distributed work group.� In Proceedingsof the CHI�92 Conference on Human Factors inComputing Systems, pp. 541-547, Monterey, May 3-7, ACM Press.10.Ellis, C. A., Gibbs, S. J. and Rein, G. L. (1991)�Groupware: Some issues and experiences.� CommACM, 34(1), pp. 38-58, January.11.Fish, R. S., Kraut, R. E. and Chalfonte, B.L. (1990)�The VideoWindow system in informalcommunications.� In Proceedings of the Conference onComputer-Supported Cooperative Work (CSCW �90),pp. 1-11, Los Angeles, California, October, ACMPress.12.Fish, R. S., Kraut, R. E. and Root, R. W. (1992)�Evaluating video as a technology for informalcommunication.� In ACM/SIGCHI Conference onHuman Factors in Computing Systems, Monteray,California, May, ACM Press.13.Gale, S. (1989) �Adding audio and video to an officeenvironment.� In Proceedings of the 1st EuropeanConference on Computer Supported Cooperative Work(EC-CSCW �89), Gatwick, U.K., September 13-15,Computer Sciences House, Sloug, UK.14.Gaver, W., Moran, T., MacLean, A., Lovstrand, L.,Dourish, P., Carter, K. and Buxton, B. (1992)�Realizing a video environment: Europarc�s ravesystem.� In Proceedings of ACM CHI�92 Conferenceon Human Factors in Computing Systems, pp. 27-35,Monteray, California, May 3-7, ACM Press.15.Goodman, G. and Abel, M. (1987) �Communicationand collaboration: Facilitating cooperative workthrough communciation.� Office: Technology andPeople, 3(2), pp. 129-146.16.Greenberg, S., Bohnet, R., Roseman, M. and Webster,D. (1992) �GroupSketch.� SIGGRAPH Video Review(supplement of the ACM Transactions on GraphicalSystems), 87, November. A video in the ACMCSCW �92 technical video stream.17.Greenberg, S. and Chang, E. (1990) �Computersupport for real time collaborative work.� CongressusNumerantium, 75, pp. 247-262, June.18.Harper, R. H. R., Lamming, M. G. and Newman, W.M. (1992) �Locating systems at work: Implications forthe development of active badge applications.�Interacting with Computers, 4(3), pp. 343-363,December.19.Hopper, A. (1993) �The Active Badge system.�SIGGRAPH Video Review (supplement of the ACMTransactions on Graphical Systems), April. A video inthe ACM INTERCHI�93 technical video stream.20.Johansen, R. (1988) Groupware: Computer Support forBusiness Teams, The Free Press, Macmillan Inc., NY.21.Jones, S. (1993) �MILO: A computer based tool for(co)authoring structured documents.� In ComputerSupported Collaborative Writing, M. Sharples ed.Springer-Verlag.22.Kraut, R., Egido, C. and Galegher, J. (1988) �Patternsof contact and communication in scientificcollaboration.� In Proceedings of the Conference onComputer-Supported Cooperative Work (CSCW �88),pp. 1-12, Portland, Oregon, September 26-28, ACMPress.23.Kraut, R. E. and Streeter, L. A. (1990) �Satisfying theneed to know: Interpersonal information access.� InProceedings of Interact �90, pp. 909-915, ElsevierScience Publishers B.B. (North Holland).24.Li, J. and Mantei, M. (1992) �Working together,virtually.� In Proceedings of Graphics Interface �92, pp.115-122, Vancouver, Morgan-Kaufman.25.Louie, G., Mantei, M. and Sellen, A. (In press)�Making contact in a multi-media environment.�Behaviour and Information Technology.26.Lovstrand, L. (1991) �Being selectively aware with theKhronika system.� In Proceedings of the EuropeanConference of Computer Supported Cooperative Work(ECSCW �91), pp. 265-277, Amsterdam, Sept 25-27,Kluwar Press.27.MacLean, A., Carter, K., Lovstrand, L. and Moran, T.(1990) �User-tailorable systems: pressing the issueswith buttons.� In Proceedings of ACM CHI�90Conference on Human Factors in Computing Systems,pp. 175-182, Seattle, Washington, April 1-5, ACMPress.28.Mantei, M., Baecker, R. M., Sellen, A. J., Buxton,W. A. S. and Milligan, T. (1991) �Experiences in theuse of a media space.� In ACM SIGCHI Conference onHuman Factors in Computing Systems, pp. 203-208,New Orleans, April 28-May 2, ACM Press.29.Newman, W. N., Eldridge, M. and Lamming, M. G.(1991) �Pepys: Generating autobiographies byautomatic tracking.� In Proceedings of the EuropeanConference of Computer Supported Cooperative Work(ECSCW �91), Amsterdam, Sept 25-27, Kluwar Press.30.Prinz, W. and Pennelli, P. (1989) �Relevance of the

X.500 directory to CSCW applications: Directorysupport for computer based group communication.� InProceedings of the 1st European Conference onComputer Supported Cooperative Work (EC-CSCW�89), Gatwick, U.K., September 13-15.31.Root, W. R. (1988) �Design of a multi-media vehiclefor social browsing.� In Proceedings of the Conferenceon Computer-Supported Cooperative Work (CSCW�88), pp. 25-38, Portland, Oregon, September 26-28,ACM Press.32.Stults, R. (1988) �Experimental uses of video tosupport design activities.� Research report, XeroxPARC, Palo Alto, California.33.Tatar, D. G., Foster, G. and Bobrow, D. G. (1991)�Design for conversation: Lessons from Cognoter.� IntJ Man Machine Studies, 34(2), pp. 185-210, February.34.Want, R. (1992) �The active badge locator system.�ACM Transactions on Information Systems, January.35.Witten, I. H., Thimbleby, H. W., Coulouris, G. andGreenberg, S. (1991) �Liveware: A new approach tosharing data in social networks.� Int J Man MachineStudies, 34(3), pp. 337-348, March.