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Preface 

This report is based on a field study conducted as part of Telenor R&D’s research project Network-based Organization of Work (NETTO). The NETTO team has been constituted by researchers with background within natural sciences (telecom engineering, physics and computer science) and social sciences (sociology, psychology and social economics).

Introduction

Work usually requires some degree of cooperation and communication with others. This is particularly relevant when workers are formally organized in small groups, project teams and organizations. While the expected benefits of collaboration are related to increased knowledge, ability and effort, as well as mutual help and social facilitation, there are some critical challenges in coordination of activities, exchange of information, knowledge management as well as supporting the various needs of the individuals (Argyle 1991). In order to cooperate successfully, information of what people do, where they are, and when and how they are available, often termed awareness information, is important. Awareness information is considered a prerequisite for effective collaboration, by communicating, planning and coordinating the work activities (Dourish and Bellotti 1992), and it may support communication of scheduled and intended character. However, awareness information is also expected to be important for unscheduled and informal communication, and function as a trigger for initiation of communication of spontaneous (not planned) and opportunistic (take advantage of a chance encounter to have the conversation) character (Kraut et al 1990).

Since the early nineties, there has been a growing interest among researchers of computer supported cooperative work (CSCW) in the potential of providing awareness information in cooperative work by means of computer-based applications. The increased focus on these topics are reflected in conferences and workshops (e.g. CSCW97, CHI97, CHI98, GROUP97) and documented in several papers (e.g. Moran and Anderson 1990, Dourish and Bellotti 1992, Grudin and Greenberg 1996, Tollmar et al 1996, Vertegaal et al 1997, Schlichter et al 1997). There is a general agreement among designers of groupware and CSCW developers, that people’s awareness of their surroundings and of other people need to be supported, if the collaboration is to be natural (Greenberg and Johnson 1997). However, the term awareness has been given various definitions and meanings among researchers, reflecting different perspectives. 

A broad definition of awareness was proposed by Dourish and Bellotti (1992) as “the understanding of the activity of the others, which provides a context of your own activity" (p.107). Their focus has been on shared workspaces, and how to provide awareness of colleagues in their interaction with the workspace. The term workspace awareness was defined by Gutwin and Greenberg (1996) as the collection of up-to-the minute knowledge a person uses to capture another’s interaction with the workspace, e.g. where other participants are working, what they are doing, and what they have already done in the workspace. (p.208). Moran and Anderson (1990) introduced the term peripheral awareness, addressing the importance of signaling availability of information and people, building on the human capacity to process peripherally non-attended aspects. Another focus was presented by Tollmar et al (1996), using the term social awareness referring to awareness information about the social situation of the others (what they are doing, if they are talking to someone, if they can be disturbed, etc.). 

Various technologies have been introduced to support some aspects of awareness information, usually based on real time communication (up-to-the-minute knowledge), provided in a distributed setting to support co-workers with information that normally is accessible only through physical proximity in co-located settings. The modality dimension varies from live video, as in the Cruiser (Root 1988), the VideoWindow (Fish et al 1990), the Portholes (Dourish and Bly 1992), GAZE (Vertegaal et al 1997) and Argohalls (Gajewska et al 1995), to combinations of text/figure and pictures as in VSAM (a prototype developed by our research team) (Akselsen et al 1997), to pure text/figure based applications like ICQ (http://www.icq.com) and Ding! (http://www.activerse.com). In the client of our VSAM prototype (Akselsen et al 1997), all group members were represented by their pictures, and elapsed time since last monitored (keyboard) activity was reflected in changing colors of the picture frame. ICQ and Ding! are two of the more popular Buddy List applications and rated high on tests (CNET 1997). This type of application has emerged on the Internet, and was originally designed for providing awareness information in informal settings like Internet games. They provide instant information of “buddies” that are online, and give easy access to them by instant messaging and chat. 

In this report we are addressing the broad meaning of awareness information, indicating co-workers’ location, activity and availability. In contrast to workspace awareness, which focus on interactions in a shared electronic workspace, we are focusing on the co-workers’ total work situation in their physical context during the day. Technology represents a mean for communicating the awareness information between the co-workers. This document reports a study on supporting awareness information using Ding! between co-workers being partly co-located. The purpose of the study was to explore how to support awareness information by using Ding! in a real life work setting, focusing on the user experiences.

1 Method

We introduced the Buddy List application Ding! to provide awareness information in our own department with consensus of trying out and evaluating it for a limited period of time. Technical support was given by installing the software, setting the parameters and guiding the participants in how to use the software. A set of guidelines for use were suggested, and agreed upon in a meeting, and a printed version explaining the use and functionality as well as the guidelines was distributed.

After a period of six weeks, a semi-structured interview was made of all participants individually. The intention was to hold an explorative approach and let the group use the application freely, within only a limited set of rules. 

A participatory method was used, with the authors being part of the group and users of the application themselves. There are obvious potential disadvantages of this methodological approach related to control aspects. The researchers may have biased the results by being influential users affecting the use of others, being selective in questioning, analyzing as well as reporting the results. However, taking an exploratory and qualitative approach, the participatory method was preferred, representing unique advantages of studying the group from inside, participating as user and group member in a real life work setting. Participating as users of the application gave the authors the opportunity to observe activities as they occurred during the period, as well as getting a user perspective and experiencing the application in their own natural work situation. This increased the authors’ understanding of the user experiences, strengthened the relevance of the questions asked, and gave the opportunity to relate what was expressed by the users to their own experiences as users. 
1.1 The Work Group

The group included a total of 22 people (20 research scientists and two secretaries) in an R&D department in Telenor, a telecommunications company in Norway. All but two people were co-located, one non-local research scientist located in a neighboring city and the downstairs secretary located one floor below the main group. The formal background of the participants were mainly in computer engineering, computer science and physics, but also included four with background in social science (psychology, sociology and social economy), in addition to the two secretaries. 

Work is mainly organized in research projects, characterized by unstructured creative work tasks (collaborative writing), with mutual adjustment as the main coordination mechanisms. The awareness information needed is related mainly to the working process, planning and coordination of activities, with a high degree of spontaneous and opportunistic communication. 

Prior to the introduction of Ding!, the formal source of awareness information was through meetings every Monday, in which information of planned activities the following week was exchanged. The co-located secretary collected and updated the information during the week, as all workers also reported their continuous whereabouts to her. The secretary had a central physical location in the office environment. Thus, the co-located secretary served as a central information agent for the department during the week.

In addition to these formal routines of gathering awareness information, the co-location of most of the participants represented an important source of awareness information. The co-located workers could observe the presence and activities of the colleagues during the day, by occasional meetings in the corridor, by the printer, the coffee automate or by getting a glimpse of each other through the open doors of the offices. Of course, this source was not available for the non-local research scientist and the downstairs secretary.
1.2 The Application

Ding! version 1.0 was chosen based on high ratings in a test (CNET 1997) and easy access to the switchboard administration program for local use. The Ding! Switchboard version 1.0 server has a standard web user interface while the Ding! client is a Java application. 

The user logs on the server during Ding! start-up, and can manipulate the “state” in three different ways; 

1. alternating the text in the Doing Field (see Figure 1)

2. clicking the Busy/Available icon  ([image: image2.bmp]) or 

3. clicking the Connect/Disconnect icon  ([image: image3.bmp]) (see Figure 2).
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Figure 1. The Doing Field (free text)
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Figure 2. Jan as available (left), busy (middle) and disconnected (right) 

An online user creates a personal Peer List of people he/she has chosen. The list shows both online (gray Peer Icons) and disconnected peers (white Peer Icons), with the option of showing the Doing Field of all online peers (see Figure 3).
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Figure 3. Jan’s Peer List with online (Trond and Sigmund), busy (Lilly) and offline (Wiggo) peers

In addition to manually setting the user state, there are two possible automatic idle sensor parameters, the Busy parameter (closing the door) and the Disconnect parameter. Both parameters are timers set in seconds, and activated by a sensor monitoring the status of the screen saver.

Ding! also supports peer-to-peer communication through instant messaging, half duplex chat and file transfer. By clicking the peer icon of the person, a dropdown list gives the alternatives of message, chat and file transfer. A user is notified of an incoming message, chat or file by a spinning yellow Ding! label in the upper right corner of the Ding! window and a blinking peer icon indicating the sender. 

If the busy signal of a peer is set, a warning is given, and the initiator has the option to continue sending the message or cancel the intended communication. It is not possible to use any of the three communication types if the receiving peer is offline.

1.3 Suggested Guidelines For Use

The group agreed on a set of guidelines for use. The guidelines describe the minimum required actions, and some additional suggestions for advanced use.

1.3.1 Minimal use:

The Ding! application should be in the Startup folder of the computer setup and kept active at all time, and the screen saver must be enabled. The whole group should be included in the Peer List. 

The Busy parameter should be disabled, and the user has to set the busy signal manually. (This sensor controls when a user is automatically set to be busy. We understood the busy signal as “not to be disturbed”, and considered it a too strong signal to be set by an automatic sensor). 

The Disconnect parameter, controlling when a user is automatically logged off, should be set to eight hours. (This was to ensure that the information from one day did not appear the next day in case the user forgot to disconnect manually when he left the office.)

1.3.2 Advanced Use:

We introduced three suggestions on how to use the Doing Field to describe user activity: A) Describing activity: “At office”, “Lunch”, “Meeting”. B) Timestamp and activity: “11AM: At office”. C) To-do list: “10AM: At office, 11-12AM: Meeting, 4PM: Going home”.

1.4 Interviews

After six weeks of use, all participants were interviewed individually. The interviews were semi-structured with a short interview guide, and lasted from 30 to 60 minutes. The main topics of the interview, reflected in the interview guide, were; 1) General experience of the application; 2) Utility or benefit from using it; 3) Individual use and rationale for the choices of use; 4) Experiences of the colleagues’ use 5) The effect on group awareness or consciousness of being part of the group; 6) How the use was related to other communication applications (e.g. telephone, email and face-to-face meeting); 7) General requirements for this kind of applications, and; 8) Alternatively, why the interviewed did not use the application.

2 Results

Of the 22 workers 14 used Ding! on a regular basis while eight did not use the application at all or not on a regular basis. Arguments for not using Ding! were that the awareness information supported through the application was not reliable, technical issues (installation problems and RAM consumption), group size, high degree of independence in the current work tasks and lack of benefit from using Ding!.

2.1 Entering Awareness Information

The use of the Doing Field in Ding! varied between the workers and can be categorized in these four types:

1. No text in the Doing Field (Online only)

2. Static Doing Field (not changed during the day, example: “at office”)

3. Dynamic Doing Field, the text was altered during the day

4. Activity list describing the planned activities of the day (ex: “8-9AM At office, 9-11AM Project meeting, 12-4PM At office”)

The various types of use can be illustrated by some examples of texts in the Doing Field: “at the office”, “10AM-11AM meeting”, “here” (in a virtual environment!), “out until 2PM”, “10AM at the office”, “working on the Ding! article”, “preparing project plan”. 

Since we chose to do our study in our own organization we were able to observe the day-by-day use of Ding!. One interesting observation was that some users seemed to imitate 
each other’s way of using the Doing Field. One example is a user who wrote all his planned activities of the day (see type 4 above) in the Doing Field. During the day, he shrunk his list by deleting completed activities. Soon others started to use the same technique. We saw several examples of this behavior during the six week periode.

Availability was signaled by; 1) being online (no text in the Doing Field), 2) by the text entered in the Doing Field and 3) explicitly by use of the busy signal. Our results showed variations in how workers used their busy signal. Some did not use the door metaphor at all. One user argued "I am not that busy. I find the busy signal too strong". Others used the busy signal in combination with text in the Doing Field, while some toggled the busy signal independently of the current text in the Doing Field.

There was a common understanding of the busy signal meaning, "I don't want to be disturbed." Every user respected the signal and would not disturb the person in question. Nevertheless, some workers said they would consider the reliability if the busy signal was set for a long period. One user found the use of the busy signal to be an overkill for some activities (ex: "At a meeting") because the activity itself implied "busy".

Some users argued that the parameter, which sets the busy signal automatically, should have been used. It should have been set to “busy” after approximately half an hour to inform peers that the user had not used his/her computer for a while. The peers should interpret this as “I have not used the computer for a while and therefore the possibility is high that I am not available”. These users also believed that their co-workers would forget to update their activity manually.

We found examples of users who would like to signal their availability differently to different groups of peers. One user would only agree on being available to a few people and not visible at all (through Ding!) to the rest of the department. Others suggested to include external partners on the Peer List but support them with less detailed awareness information than given to users in the department.

2.2 Awareness of Peers’ Activities and Whereabouts

We found that the role of the worker, location and routines of work influenced on the benefit they reported from using Ding!. The researchers focused on whom they needed to watch through Ding! according to whom they worked with in projects. The benefits depended on seeing all team members and getting the information at a proper level of detail. Some users said that the information they needed was whether a co-worker was at work today or not, others wanted more detailed information about what peers were doing. Some stressed the point that they did not want to use Ding! instead of visiting each other’s office.

Most users assumed that Ding! was especially useful for the two secretaries and the non-local user. The secretaries need to keep track of people in order to route incoming telephone calls. If the person in question is not present, the secretary needs to know where, when or how he/she can be reached. Both secretaries were mentioned as recipients of information which would motivate other users to use Ding!. 

The co-located secretary found little or no benefit from using Ding! while the downstairs secretary found it very useful. The number of alternative information sources for the co-located secretary and co-location itself may explain this. Working routines also seemed to matter. Ding! represented a new channel of information for the downstairs secretary (otherwise not available) and a mean for easy messaging.

2.2.1 Level of Detail of the Awareness Information

The way workers used the Doing Field varied. Some did not use the field at all while others provided information about their current location and/or activity (see section Entering Awareness Information). At the same time, the users had different preferences on the level of detail of the awareness information they wanted to see. A user said “peers being online when at work is good enough for me” (e.g. the use of the Doing Field was not necessary) while others wanted to see the context of the current activity. One worker who wanted to see the context of the activity illustrated this by referring to the difference between “in a meeting” and “NETTO project meeting”. The latter shows what project (NETTO) the meeting refers to, and the worker preferred this version.

Several workers used personal information manager systems (PIMs) on Personal Digital Assistants (PDAs) or PCs to keep track of their planned activities. Some of these users would like to see an automatic transfer of the activity description from their PIM system to the Doing Field in Ding!. The transfer should be activated based on the start time of the activity set in the PIM system. The users argued that this would lower the cost of entering the awareness information and give more reliable and detailed information of the activity.

2.2.2 Work Group Identity

Does Ding! strengthen or clarify the group identity (project, department, others)? This was one of the topics in our interviews, but generally users had problems answering questions about whether Ding! strengthened the group identity. But when workers were asked if they had any problems with the fact that people could watch their activity, we got answers indicating group differentiation related to Ding!, reflecting their own group identity. 

Two users not working in our department appeared on most Peer Lists. One of these was a member of our group less than two years before our study. These facts gave us interesting results concerning group identity. One user who started working in our department after the ex-member left asked  “What are the two external people doing on our list?”. Several people who knew the ex-member enjoyed having him on the Peer List but disagreed on the other person.

Several users said they had no problems appearing on the Peer List of other workers in the same department, but they would not have approved on letting people outside the department watch them. We got answers like "This is our (Peer) list", "Other people have no business watching what we are doing (through Ding!)" and "If people outside the department could watch me, I wouldn't use Ding!", showing that users identified the Peer List as the "list of workers in our department".

We also got answers like "I don't want everybody in the department on my list, my needs are close co-workers and maybe some external partners". This indicates that these workers did not define their primary group identity to be the department they worked in but rather their project group.

Some workers gave examples on how Ding! brought people closer. Statements like “People are there for me”, “They are doing it for me (showing their activity for me to see)” and “a funny text (in the Doing Field) gives me an impression of the person’s sense of humor”, indicates that Ding! may have strengthened the group identity.

An example reflecting informal communication in the group was three workers who used Ding! to broadcast internal jokes. The jokes were communicated by use of the Doing Field. Another example was a worker who left a greeting  (“have a nice weekend”) every last workday of the week.

Among the users who did not use Ding!, high degree of independence in the current work was given as a reason why the application was believed to have no benefit. Privacy and the feeling of being watched were also motivations for not using Ding!.

2.3 Communication

The way people contact each other has been categorized into four types; scheduled, intended, opportunistic and spontaneous (Kraut et al 1990). Awareness information can work as a trigger to unscheduled types of contacts. Reading a colleague's name (as in Ding!), hearing his voice or his name being mentioned in a conversation may lead to an opportunistic contact. The information may also be used to plan a contact in the near future.

Our study shows that we have 14 regular users and eight of these reported their primary use of Ding! was related to contacting co-workers. An example of using awareness information from Ding! to plan a contact was a user who read a co-worker's Doing Field showing the text "Leaves at 2PM." which led to her thinking "Oh, I need to talk to him today before he leaves".

Among the co-located workers, some chosed to go looking for peers instead of using Ding!. One argument was that it is more likely that opportunistic contact appear if you walk down the corridor than if you rely on initiation of unscheduled contacts solely to Ding!. Co-located workers who had their offices in the middle of the corridor argued they got the awareness information they needed simply by watching who was walking by their office.

The non-local research scientist did not have the possibility of gathering awareness information by walking down the corridor and it was assumed that he would benefit from using Ding!. Although several users reported that they did not use Ding! to initiate contact, many of them did use the application when they considered contacting the non-local co-worker. This shows that users made decisions based on awareness information from Ding!. 

Some co-located workers took the awareness information in Ding! into consideration before contacting co-located peers based on the physical distance to their office and knowledge about their routines of work. 

2.3.1 Communication Media Used

Ding! supported three different types of peer communication: half-duplex chat, file transfer and instant messaging (you have to be online to receive messages) (see Figure 4). Few used file transfer and only some had tried chat. Chat seemed to be less useful in a co-located organization since both telephone and face-to-face communication are the most commonly used synchronous communication types. Those having used chat reported that they would like to see a full duplex alternative to the present half-duplex solution. 
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Figure 4. Ding! supports three types of peer-to-peer communication: Instant messaging, chat and file transfer
The use of instant messaging varied from hardly used to extensive use. The most extensive user was probably the downstairs secretary. He used the instant messaging when informing workers about telephone calls. He found this messaging more user-friendly than the email system: "It is must easier to click the Peer Icon of the person to write a message than switching to the email system.”

One complaint about the instant messaging in Ding! was that you don't get an implicit acknowledgement of a message being delivered so you don't know for sure that the receiver gets the message. Another problem with the instant messaging was the possibility of loosing messages. A user experienced a message loss because he logged off Ding! without reading a pending message. The message was in fact available, as part of the communication history, but the user did not know this.

2.3.2 The Reliability of Information

The reliability of information given in awareness applications is especially important if it is to be used when considering initiating a communication session. In Ding!, the information about being online was supplied automatically as Ding! started during the startup of the PC. The information given in the Doing Field was provided manually by each user. 

From the study, we have indications that people trusted the online status to be correct, but that the reliability of the manually entered text in the Doing Field varied. Some users timestamped the text in the Doing Field as a mean to raise reliability and to make it easier for the peers to rate the reliability. Others entered today’s calendar of meetings in the Doing Field. This made it valid for the whole day. Several users reported that they forgot to update their Doing Field. At the same time, they put little trust in that their peers’ text in the Doing text was reliable. Some reported that the busy signal in Ding! (closing the virtual door) was a strong signal of unavailability that had a high reliability factor. 

Many users suggested that use of sensors to update the Doing Field automatically would strengthen the reliability of the information. Some even stated that use of sensors is a fundamental need to gain any benefit from Ding!. One suggestion was use of sensors in meeting rooms and in the office and users having handheld computers or Active Badges from AT&T Laboratories (http://www.cam-orl.co.uk/ab.html), which could communicate their presence in the room. The sensors would then have the logic to update the Doing Field. A prototype of this kind of application has been made and is described in more detail in Munch-Ellingsen et al (1998). Another suggestion was to use a group calendar system and have the logic that put upcoming meetings into the Doing Field in Ding!. We also got a proposal on automatic setting of the busy signal when a telephone call is initiated.

One worker argued that it was impossible for the users to keep the awareness information up-to-date if they had to enter it manually. Due to this fact, he chose not to use Ding!. Ding! depends on the user sitting by his/her workstation and manually entering his/her whereabouts and activities. At the same time, many local meetings, travels, and people working at home characterize our work. This fact was used as an argument on shortcomings of Ding! – Ding! does not cover the needs when people move around in the building or are outside the office.

3 Dicussion

We have used an awareness application in a work group where co-ordination and co-operation of activities are central. The awareness information is focused on people and their locations, availability and activities. Information from awareness applications like Ding!may be used to support awareness of who is at work today, what they are doing, whether they are busy, where they are, when they will be back, how they may be reached, what the context of their work is, what projects they are working on and so on.

Our findings indicate that:

· The need and benefit of the awareness information varies according to work task, work routines and physical location of the worker

· The cost of entering awareness information into the application is a main barrier for use

· The reliability of the information is critical

· There are additional effects of using awareness applications, such as triggering activity and communication and strengthening group identity.

3.1 The Need and Benefit of Awareness Information

We have seen that people have different preferences related to the level of detail of the awareness information they need about their peers, whom they want to watch, and what information they are willing to share with the group. We also found that people interpret the same information differently. The benefit of awareness information is affected by a number of factors.

Your work task or role in the group affects what kind of interaction you have with your peers and what level of awareness information you need. You may work mainly on your own or depend on co-ordination with your peers to do your work tasks. In the latter, awareness information may be of greater value to you. 

Another factor is the routines of work. If a major part of your work involves keeping track of where people are, you may have established excellent work routines that supply you with this information. An application that supplies the same information may be redundant. 

Your physical location in the office environment is an important factor affecting the benefit of awareness information. If your peers are located in the same office area, you may have many different sources of awareness information, and an application to support this may not appeal to you. On the other hand, if your peers are distributed, such an application would be of greater interest. In this case you have fewer supplementary sources of awareness information. We have experienced that the awareness information from an application is valuable even for a co-located group. The information supplied in the application gives you much more details of your peers’ work and whereabouts all day, than an occasional glimpse into an office door while walking down the hallway.

Providing your peers with detailed and correct awareness information is a thing that you do without necessarily seeing the benefit for yourself at the same time. Some users may invest effort in supplying awareness information for others without getting rewarded, other users may have great benefit from the provided information without supplying much themselves. 

There are questions about privacy involved when using awareness applications. Some users may feel that others are watching them, and therefore be reluctant to tell where they are and what they do. The level of detail of the information provided, and the user’s control over this information is of major concern related to privacy. 

Some users did not see the need for awareness information. Others expressed that keeping the information up to date manually was impossible. Some felt that the application was intended to reduce activities such as walking in the corridors and talking to each other. Some disliked having yet another stand-alone application on their desktop, and were concerned about the potential for system degradation and failure. These arguments were used to reject using the application.

Awareness is to some extent an unconscious process and as you use this information you may not recall where it originated or how it was brought to you. Expressing the need and benefit of such information might therefore be difficult.

3.2 The Cost of Entering Awareness Information

The users reported three main reasons for not keeping their awareness information up-to-date. The first reason was that they simply forgot to reflect the changes in their activities through Ding. The second reason was that they forgot to update Ding! before leaving the office. Even if they recalled the fact that they had forgotten to update Ding, it was too late or to costly to return to the office to update Ding! on their stationary PC. Unplanned meetings happening while away from the office was also considered not being worth the effort returning to the stationary PC to update this fact. The third reason was that users did not find their change in activity to be significant enough to bother to report it through Ding.

There is a potential for both lowering the cost of entering awareness information and to keep it up-to-date. In a computer-centric workspace automation through timeout parameters may be used to at least report hints on presence of a worker in office. Two possible parameters reflecting the awareness information are Not in office and Not at work. Both parameters could be triggered (by two different timeout values) if the PC has not been in use for a reasonable amount of time. 

Sensors may also be introduced to free the user from updating his/her activity manually. A sensor detecting that the user lifts the phone off the hook could lead to the awareness information being updated to Talking on the phone indicating that the worker is busy. Combining infrared or radio sensors and mobile terminals like personal digital assistants (PDAs) or Active Badges could be useful in aiding the user keeping his/her awareness information up-to-date. Sensors near office doors, building entrance doors and meeting room doors can detect an Active Badge and report back to an awareness application. Since privacy may be a problem in sensor detection and automatic update of workers’ whereabouts, use of a PDA may serve as a supplement or an alternative. When using PDAs and infrared sensors the user has to be the active part in signaling awareness information to the sensors and thereby the user has the choice of not signaling his/her current location or activity. If sensors are not supported, the awareness application should at least support functionality that makes it easier for the users to enter awareness information. Predefined pick lists of locations (ex: meeting room1, meeting room2, office, cafeteria, videoconference room) is one example which would make it easier for the user to enter awareness information. 

3.3 The Reliability of Awareness Information

The reliability of awareness information turned out to be a main concern for the users. In our study we found that the users of the awareness information supported in Ding! could be put in two different categories; (1) those who only needed to know if co-workers were present (e.g. online in Ding!) and, (2) those who wanted details on the co-workers’ whereabouts and activity (awareness information in the Ding! Doing field).

In general our study showed that users did question the reliability of the awareness information entered. They believed it to be impossible to keep it up-to-date due to the manual entering of information. Even the information from the users in category (1) was doubted if it stayed unchanged for a long time (hours or even days). One way to strengthen the reliability for all information entered would simply be to let the application timestamp the current information.

The level of detail in the awareness information matters mainly for the users of awareness information in category (2). The type of detail fit into one or more of the three attributes: the location of a co-worker (office, meeting room, in another building/city) the activity he/she is currently performing and the duration of the information. Our study showed that users in category (2) had varying preferences concerning the three attributes. An awareness application could support the location attribute through sensors and automation, but the duration and to some extent activity have to be entered manually. 

3.4 Additional Effects of Using Awareness Applications

Use of awareness applications may prove to have additional effects. Seeing what others are doing may affect your own activity. One example is seeing that your peer is attending a meeting that you yourself have forgotten. 

We have seen that the awareness information has triggered initiation of communication in the group. Seeing your peers` names or description of their activities may trigger you to remember things that you should discuss with a certain person, or remind you of a topic you have information on. This may result in initiation of communication. One other example is (a kind of opportunistic initiated communication) when you contact your peer at an earlier stage than planned as a result of getting the information that he/she will leave at 2pm. 

Seeing the names of your peers on a list may affect group identity. The application visualizes the group you are a part of by exposing the name of the members. Our interviews indicated that people have strong feelings about who should appear on the list of peers and who should have access to the provided awareness information. Some expressed a feeling of getting to know your peers better, e.g. by reading humorous text in their activity description in the awareness application. Some even felt that the application brought colleagues closer together and gave an impression of peers being available as a resource for each other. This indicates that social relations and teambuilding could be effected in a positive direction by using an awareness application.

3.5 Implications for further Work

Some interesting topics for further work are: 

· How could the process of providing awareness information be simplified? 

· How could automatic and manual entering of information be combined?

· How could the reliability of the provided information be increased?

· How could we extend the information access/input from the PC to mobile units?

· What are the effects of awareness applications on initiation of communication?

· What are the effects of awareness applications on group identity?

· What level of detail of information is needed?

3.5.1 Design Suggestions for a Work Group Awareness Application

This document reports that users have different needs both when entering and using information supported by an awareness application like Ding!. In the following, we suggest the inclusion of some information elements and functionality in such application, which could:

· Lower the cost of entering information

· Strengthen the reliability

· Let each user compose a list of information elements according to the level of detail wanted

· Let the individual user create Peer Groups with customizable lists of  information elements 

· Integrate a list of communication types the user can initiate and use in a communication session with a peer and thereby make the application more attractive to work groups.

We suggest the following list of information elements for each user:

1. a user identifier (name/picture)

2. a timestamp of the latest change of the awareness information

3. a user location

4. a  user activity

5. the duration of the current activity

6. a list of communication types the user has available (mobile phone, real-time document sharing, instant messaging, chat, pager,…) created in a user setup document

Using a picture to represent the user is motivated by the idea that this would foster more opportunistic conversations, one of the four conversation categories described in Kraut et al (1990).

The information elements 1-3 could be updated by use of sensors and/or automation discussed in previous parts of this section. Table 1 suggests how the elements could be entered and whether their appearances should be mandatory or optional. 

Figure 5 depicts an example of an awareness application as it appears on the desktop of user Jan. The example depicts that the user has organized his peers in two groups (Netto, Others) with different sets of information elements (elements 1-6 and 1-2,6 respectively). In this sense the application can be used in an adaptable way. Figure 5 also shows that user Jan is about to initiate a NetMeeting session with user Marianne.










User Identifier
Timestamp
Location
Activity
Duration
Communication Type

Triggered/

set  by
Automation
Automation
Sensors/

Automation
Manually entered
Manually entered
User setup document (dropdown list)

Peer Group1
Mandatory
Mandatory
Optional
Optional
Optional
Optional

Peer Group2
Mandatory
Mandatory
Optional
Optional
Optional
Optional

…







Table 1. Information elements in a Buddy List application that make it adaptable to different groups
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Figure 5. An awareness application showing two peer groups as it appears on the desktop of user Jan. Jan is about to initiate a NetMeeting session with user Marianne.
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