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ABSTRACT

This paper addresses some of the challenges of providing synchronous awareness information in working environments. We have conducted a study using an application for providing awareness information of co-workers’ current activities and availability. The paper reports results of an interview study, focusing on the user experiences and discussing implications for the awareness applications in general.
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1. INTRODUCTION

Have you ever tried to call a company and not get hold of the person you tried to find? Does the secretary know where people are and when they are available? How do you and your colleagues inform each other of where you are and how you can be contacted? Information about what people do, where they are and when and how they are available, often termed as awareness information, is vital in many work relations. Awareness information is considered a prerequisite for people to obtain effective collaboration, by communicating, planning and co-ordinate their work activities (Dourish and Bellotti, 1992) and may also be necessary for the organization providing optimal service to external work relations and customers.

Several definitions of awareness have been suggested, reflecting different perspectives on the topic. A broad definition of awareness has been proposed by Dourish & Bellotti (1992), as “the understanding of the activity of the others, which provides a context of your own activity". Gutwin and Greenberg (1996) focussed on shared physical spaces, using the term workspace awareness, defined 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. 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. The term social awareness has been used to refer to awareness about the social situation of the members (what they are doing, if they are talking to someone, if they can be disturbed, etc.) (Tollmar et al 1996). 

The increased use of information and communication technology (ICT) in work settings has raised the question of how to provide awareness information in cooperative work by means of computer-based applications. Since the early nineties, there has been a growing interest of awareness in the research area of computer supported cooperative work (CSCW), reflected in conference workshops arranged (CSCW97, CHI97, CHI98 a.o.) and several papers on the topic (Moran and Anderson 1990; Dourish and Bellotti 1992; Gutwin and Greenberg 1996; Tollmar et al 1996; Vertegaal et al 1997; Schlichter 1997; Munch-Ellingsen et al 1998). There is an agreement among designers of group ware and CSCW developers, that people’s awareness of their surroundings and of other people must be supported, if the collaboration is to be natural (Greenberg and Johnson 1997).

In addition to provide participants with information necessary for collaboration by planning and coordinating activities (communication that typically is scheduled and intended), awareness information is also expected to support unscheduled and informal communication. Kraut et al (1990) categorized contact initiation into four types:

· scheduled - a conversation that was previously scheduled or arranged

· intended - a conversation in which the initiator set out specifically to visit another party

· opportunistic - one in which the initiator had planned to talk with other participants at some time and took advantage of a chance encounter to have the conversation
· spontaneous - a spontaneous interaction in which the initiator had not planned to talk with other participants
In a series of studies, Kraut et al demonstrated the relevance of information of the colleagues’ whereabouts and activities on both opportunistic and spontaneous communication, and discussed whether such information could be supported by computer applications. They refered to the early examples of Cruiser (Root, 1988) and VideoWindow (Fish et al 1990). Other examples of systems built to support awareness are Portholes (Dourish and Bly 1992) and GAZE (Vertegaal et al 1997) and VISAM – a prototype developed by our research team (Akselsen et al 1997). Lately, a new kind of application has emerged on the internet, providing instant information of who’s online and supporting easy access to them by “real-time”(synchronous) messages and chat. These so-called Buddy Lists are designed for providing awareness information in informal settings like internet games. ICQ and Ding! are two of the more popular Buddy List applications (CNET 1997)

Communication technology is traditionally categorized along the dimensions of time (synchronous vs. asynchronous), space (co-located vs. distributed) and modality (text/figure, audio, picture and live video). Awareness information provided by communication technology is usually synchronous 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 of awareness applications vary from live video, as in the Cruiser and VideoWindow, to combination of text/figure and pictures as in our VISAM, to pure text/figure based applications like the ICQ and Ding! Buddy List applications.

In this paper we will focus on synchronous awareness information between working colleagues that is partly co-located. Work type 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. The purpose of the study was, by using Ding!, to explore how to support working colleagues to communicate and be aware of each others whereabouts and availability, and whether this effects communication between the workers, with main focus on the initiation of communication.

2. 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 about six weeks, all participants were interviewed 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 interviewers being part of the group and users of the application themselves.
2.1 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 another 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 including four with social science background (psychology, sociology and social economy), in addition to the two secretaries.

2.2 The application we used

We chose to use Ding! based on high ratings in tests (CNET 1997) and easy access to the switchboard administration program for local use. We used Ding! v1.0 and Ding! Switchboard v1.0, a client-server application. The server has a standard web user interface while Ding! is a Java application. 

A user gets online by logging onto the server during Ding! start-up, and can manipulate the “state” in three different ways; (1) by alternating the text in the Doing Field, (2) clicking the toggling Busy/Available icon ([image: image1.bmp]) or (3) clicking the toggling Connect/Disconnect icon ([image: image2.bmp]).
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Figure 1. Each user has a Doing Field describing his activity
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Figure 2. Three variations of Jan as available (left), busy (middle) and disconnected (right) 

An online user sees his own Peer List, a list of people he has chosen to watch. The list shows both online (blue 
Peer Icons) and disconnected peers (white Peer Icons). The user has the option of seeing the online peers with the additional Doing Field.
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Figure 3. Snapshot of user Jan’s Peer List, showing both online (Trond and Sigmund), busy (Lilly) and offline (Wiggo) peers

In addition to set user states manually 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, starting when the screen saver is activated.

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 peer is busy, a warning is given and the initiator can decide whether to continue or cancel the intended communication. It is not possible to use any of the three communication types if the receiving peer is offline.

2.3 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.

Minimal use:

The Ding! application should be in the Startup folder of the computer setup and kept active at all time.

The screen saver must be enabled to control parameter settings in Ding!.

Two parameters should be set. A) The Idle sensor busy timeout controls when a user is automatically set to be busy. (We assumed the busy signal to be a too strong signal on “not to be disturbed” so we decided to disable this parameter. Thus the user has to set the busy signal manually). B) The Idle sensor offline timeout controls when a user is automatically logged off. The parameter was set to ensure that one day’s awareness information did not appear the next day in case the user forgot to log off manually when he left the office.

Users had to manually indicate busy/available and online/offline.

Advanced users:

We introduced three suggestions on how to use a particular 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”

2.4 Interviews

After six weeks of use, all participants were interviewed individually. The interviews lasted 30 to 60 minutes. The main topics of the interview where: 1) General experience of the application; 2) Utility or benefit from using it; 3) Individual use and rationale for the choices of use; 4) Other’s and the rest of the group’s use; 5) The effect on group awareness or consciousness of being part of the group; 6) The relation to use of other communication applications, like telephone, email and face-to-face contact; 7) General requirements for this kind of applications, and; 8) Alternatively why the interviewed did not use the application. 

3. 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!!.

3.1 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 changes during the day

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

Some examples illustrating different types of use are text in the Doing Field (translated from Norwegian): “at the office”, “10AM-12AM 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 where 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 (se earlier category 4) 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 our experiment.

Through Ding! a user could signal his availability 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. Clicking on the toggling Door Icon set the busy signal. When not available the Person Icon of the user was shown in the Peer List with a black horizontal bar (see figure 2).

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 were 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 turn on the busy signal automatically should have been used. It should have been set to toggle “busy” after approximately half an hour to inform peers that the user had not used his computer for a while. The peers should interpret this as “I have not used the computer for a while and therefore I am not available”. Automatic indication of availability based on the information tied to the screen-saver would be less suitable for other kinds of work. They also believed the users 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.

3.2 Awareness of peers’ activities and whereabouts

We found that the role of the worker, location and routines of work influenced on the benefit they report 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. We have users who said that the information they needed was whether a co-worker was at work today or not, others wanted information that was more detailed 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 need to know where, when or how he can be reached and to inform callers about it. Both these were mentioned as recipients of information that motivate other users to use Ding!. 

The co-located secretary found little or no benefit from 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 seem to matter. Ding! represented a new channel of information for the downstairs secretary (otherwise not available) and a mean for easy messaging.

Types of 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 3.1). 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” (the use of the Doing Field is 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.

Work Group identity

Does Ding! strengthen or clarify the group identity (project, department, others)? This question may be answered by looking for answers concerning surveillance. We asked users if they had any problems with the fact that people could watch their activity (there was in fact two users not belonging to the department on most Peer Lists).

Several users said they have no problems with peers 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 has 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 identify 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 work in but rather their project group.

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?”, while several people who knew the ex-member enjoyed having him on the Peer List.

Some workers gave examples on how Ding! brought people closer. Statements like “People are there for me”, “They are doing it for me (meaning; 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”. 

Among the users who did not us Ding high degree of independence in the current work was 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!. 

3.3 Communication

The way people contact each other has been categorized into four types; scheduled, intended, opportunistic and spontanous (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 2 p.m." which led to her thinking "Oh, I need to talk to him later today before he leaves".

Among the co-located workers, people chose to go looking for peers instead of using Ding!. One argument here 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 user did not have the possibility of gathering awareness information by walking down the corridors and it was assumed that he would benefit from using Ding!. Although several users said, 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. 

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). Few have used file transfer and some have 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. Those having used chat 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 it more user-friendly to use this messaging than the email system: "It is must easier to click the person (Peer Icon) 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.

The reliability of information

The reliability of information given in awareness applications is a topic related to communication. In Ding!, the information about being online was supplied automatically as Ding! started when the PC was activated. 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 text in the manually entered Doing Field varied. Some users timestamp 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 and IR communicate their presence in the room. The sensors would then have logic to update the Doing Field. A prototype of this kind of application has been made and is described in more detail in (Ellingsen, et al 1998). Another suggestion was to use a group calendar system and have logic that put upcoming meetings into the Doing Field in Ding!. We also got a proposal on automatic toggling of the busy signal during a telephone call.

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 to not use Ding!. Ding! depends on the user sitting by her workstation and manually enters 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 moves around in the building or are not in office.

4. DISCUSSION 

We have used an awareness application in a synchronous setting, a work group where co-ordination and co-operation activities are central. Shared electronic workspace have not been a part of this setting. Consequently the awareness information is focused on people, their locations and activities. We focus our discussion on elements and reliability of awareness information. 

4.1 Elements of awareness information

Providing your peers with detailed and correct awareness information is a process of giving and sharing. It is a thing that you do – without necessarily seeing the benefit for yourself at the same time. You may be rewarded a week later because you have awareness about your peers that eases your work task. Maybe you don’t see any benefit in the awareness information, and giving such information to others may seem wasteful. Not providing this information to the others had no immediate consequences due to the fact that most of the group was co-located.

We found that people used the awareness application in various ways and different purposes. Some put much effort in entering detailed and correct information into the application, some only signaled presence. Further, the reported benefit of the information varied. Some found it very useful for perceiving overall awareness and as an indication of availability of your peers before you initiate communication. Others reported no benefit in either area. 

If the awareness information is used for establishing an idea about what your peers are doing the correctness related to the present moment is not important. If it is used to initiate communication the information about a peers location and availability at the moment is important.

We have used the awareness application to signal the elements of awareness listed in table 1. This list shows the elements of awareness that people in our experiment have entered in the application. The different elements are used to varying degrees. The elements of information correlate with the information the users say that they want and need about their peers. The benefit of the information is related to the questions that may be answered for each element. The table shows these questions. The last column contains examples for each element. The elements are identical to five of the elements found in Gutwin, et al. (1996)’s list showing Elements of workspace awareness.

Table 1: Elements of awareness in a synchronous setting

Element
Question
Example

Identity
Who is participating in the activity right now?
Different persons with same text in doing field

Location
Where are they?
At the office

Activity level
Are they active in the workspace?
Online/offline

Actions
What are they doing?

What are their current activities and tasks?
Current activity

Intentions
What are they going to do?

Where are they going to be?
Activity list for the day

Context
What context are their activities and tasks within?
Which project an activity is related to

Availability 
To what extent are they available?
Busy/available

We have added two elements to our list, context and availability. Knowledge about the context of people’s work contributes to overall awareness of your peers. In addition the context seems to be important because it provides additional information about the activity of worker. Availability can be implicit through the context information or given as an explicit signal. 

If we could provide the right level of detail of the awareness information, and at the same time increase the reliability of the information, more users may find this kind of application useful. 

4.2 The reliability of awareness information

The reliability of the information may be improved by different means. Automatic entering of information is one option. The use of mobile terminals to provide easy access to entering awareness information is another possibility. 

In our case each user provides most of the awareness information manually. Our findings suggest that entering awareness information manually is not regarded as an ideal situation. The entering of information poses problems like motivation for use, cost/benefit for each user, remembering to update information, being close to the PC for making changes, retyping a number of often used activities and so on. Many users had suggestions on improving the application, and many of these changes focus on use of automation for making this process less time consuming for the user and increasing the reliability of the information. 

Some of the problems related to automatic entering of awareness information are:

· What elements to monitor

· How to detect changes (sensors)

· User privacy

· Level of detail of information, and problems with information overload

· Frequency of changes and the loss of prior information

The important aspect is to make the process of entering awareness information easy for the user and at the same time focus on the right level of detail and volume of information. The detail level and amount of information embedded in the awareness application may pose problems. Providing too much or too detailed awareness information raises difficulties. Too much detail raises problems associated with control and information overload. How detailed information do we need about our peers, and how detailed information is we willing to share? The amount of information may also generate problems, e.g. because the users should be able to interpret information at a glance. 

Information about location may be supplied automatically. When it comes to describing the activity and/or the context manual entering of information is necessary. Awareness information of peer activities has to be entered manually into the system because automatic setting of information may not be acceptable for describing what you are doing right now. A system automatically give everybody in the group access to what you do, what documents you work on, how fast you work and so on could conflict with the individual privacy. If this level of detail is considered useful, manual entering of such information may be preferred. By giving the user access to predefined sets of activities such information may be entered fast into the system. 

In our work group we spend time at the office, we travel, are in meetings at different locations, work from our home office and so on – spending time close to our PC is not what we consider being available. We see a need for mobile terminals where awareness applications and communication abilities are combined. This would give access to update and read awareness information from any place. The mobile phone could be used as a terminal for the awareness application. Easy remote access to the application may increase the reliability of the information because people often forget to change their status, e.g. before going to a meeting – and then it is too late.

4.3 Concluding remarks

Our study suggests that the following aspects of awareness applications are important:

· Awareness information must be based on elements relevant to the needs of the worker and at a proper level of detail

· Providing reliable awareness information must be a tradeoff between automatic and manual entering of information
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