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Figure 2. Detail of actions and working spheres (from 10:58 to 11:42 A.M.)

From this description of one of David’s mornings, we can identify three
important characteristics of multi-tasking. First, we can see that multi-tasking of
working spheres 1s framed by the collaborations established with others. Some
collaborations with the same people can involve more than one working sphere.
In this scenario, when an individual interacts with others, they might end up
talking and multi-tasking among those shared working spheres. For example,
because David has a collaboration with Phil that includes multiple working
spheres (e.g. the SIGMA initiative, the Bottler-issue and other projects), we
observed that while interacting they often jumped from one working sphere to
another to discuss different issues. These kinds of collaborations with multiple
working spheres impose challenges as people must be prepared to multi-task
among them on demand. Consequently, people must manage their work from
multiple perspectives: not just in terms of individual and independent working
spheres, but also in terms of managing the entire collaboration that frames a set of
working spheres.

Second, we can see that multi-tasking often is characterized by spontaneity in
the way that working spheres originate and are assigned to people. As we
described before, David multi-tasked among working spheres that were expected,
as they were in his agenda, and working spheres that arose unexpectedly. Thus,
the way that a working sphere is enacted in practice is determined by the
circumstances while executing it, but also by the spontaneous way in which
working spheres are originated and assigned to one. As the scenario shows, the
Blotter-system’s issue arose unexpectedly and David had to adjust his plans for
that day and to devote attention to solving the problem fast. More importantly, the
working sphere was given to David in an informal way and not through any of the
formal mechanisms established by ITS to assign work (e.g. a project request
form). Hence, we can say that the spontaneous way that characterizes how people
get involved in some working spheres shapes the way multi-tasking is done in
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practice. People must constantly adjust priorities and re-define their agendas by
including new working spheres “on the fly”.

Finally, the scenario serves to highlight that people multi-task among
collaborations and working spheres that have different levels of maturation.
Working spheres and collaborations are gradually defined as people become
aware of the demands of their assignments. Often it is not possible to know all the
details of a working sphere initially, such as the level of involvement required, its
time frame, outcomes expected, and its collaborative structure. The Blotter-
system’s working sphere development depicts, in a very time-compressed way,
the gradual definition that other collaborations exhibit over longer periods. As we
can see in the scenario, the subset of individuals involved in the resolution of the
problem with the Blotter-system was gradually defined as David interacted with
more people to clarify the problem, defining Aow and with who it could be
solved. Consequently multi-tasking and managing working spheres with different
levels of maturation can be challenging as people have to plan and manage work
for spheres with well established times frames, resources, and collaborative
structures, but also for other spheres for which just partial information exists.

Continual Switching of Working Spheres

We found that David’s involvement with a large number of working spheres and
their degree of fragmentation is common among the other informants.

Type of working sphere* Central Peripheral
Condition Normal | Urgent** | Normal | Urgent** All
Avg. #. W.S. per day 8.72 0.92 3.02 1.03 12.22
5.06 0.70 2.35 0.78 5.30

Avg. Time/W.S. per segment 0:11:57 0:08:36 | 0:05:24 0:04:41 0:10:29
0:04:00 0:06:14 | 0:03:38 0:04:52 0:02:51
Avg. Total Time/W.S. per day 0:45:08 0:21:28 | 0:08:03 0:08:11 0:33:58
0:20:44 0:16:08 | 0:05:46 0:06:34 0:12:04

Table I. Average number of working spheres (W.S.) and segment durations. Means are in boldface
and standard deviations are in normal font. *Results correspond to 35 informants as one was an
outlier. ** The data correspond to 27 informants who handled urgent spheres during observation.

As table I shows, the information workers that we studied engaged in an
average of about 12 working spheres per day. Among those, about nine of them
were central working spheres for the individuals while the rest demanded just
peripheral involvement. The continuous engagement with each working sphere
before switching was very short, as the average working sphere segment lasted
about 10.5 minutes.
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The brief involvement in multiple working spheres and their fragmentation is a
clear challenge that our informants face everyday. All our informants recognize
that they must engage in an explicit effort to keep focused on what they do and, in
case of fragmentation, they have to be able to recover and maintain the continuity
of the working sphere. There is a struggle to keep focused, as well described by
one of our informants, Adam, a financial analyst at ITS, who commented about
the characteristics of this effort and compared it as navigating through a river:

“Sometimes you just get going into something and they [call] you and you have to drop
everything and go and do something else for a while. But I generally just have a pretty good
idea of what is needed to be done, what my major tasks are. And just knowing that, I mean, it
is like, it’s almost like you are weaving through, it is like, you know, a river, and you are just
kind of like: “Oh these things just keep getting in your way”, and you are just like: “get out of
my way” and then you finally get through some of the other tasks and then you kind of get
back, get back along the stream, your tasks, that’s a weird analogy [laughs], but there are
always currents that kind of take you, tend to take you in another direction, and you just have
to know if you should be following that.”

The analyst’s river analogy reflects that information workers have to make an
explicit effort to keep “along the stream” of their working spheres in spite of
“currents” that can divert their attention. Moreover, the analogy also reflects that
individuals need to maintain a level of awareness about all their major working
spheres in order to be able to assess whether they should switch or remain focused
on the current working sphere at any particular moment. In the next section we
address how in practice our informants enact those efforts to consolidate
knowledge about what their “major tasks™ are, how they maintain awareness of
working spheres other than the one in which they are currently engaged in, and
how they efficiently switch among their working spheres as necessary.

Fundamental Processes Involved in Multi-tasking

We argue that the multi-tasking behaviors observed with our informants can be
better understood over time, encompassing past, present and future engagements
in working spheres. Over time, working spheres evolve, transform and multiply as
individuals identify collaborations and enact purposeful activities with other
members of their teams. The course is experienced by individuals, but also shaped
by them, as they are actively involved in starting, redirecting and abandoning
work efforts. Based on our analysis, we discovered that individuals use three
fundamental processes to manage multi-tasking as work moves along its temporal
course. These processes involve a constant renewal of overviews of the working
spheres in which one is engaged, the adequate maintenance of a flexible window
of focus over working spheres demanding attention, and the management of
transitions leading to switching among working spheres. These three processes
are enacted and combined as individuals move throughout their days, and
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order to avoid losing track of the flow of ideas so as to be fully attentive to the
interrupting working sphere.

We identified two main ways our informants managed abrupt transitions with
respect to the immediate involvement in the interrupting working sphere. In many
cases individuals accepted interrupting work and became fully involved in it until
the request was done. This kind of involvement is typical when urgent working
spheres serve as the basis for interruptions. These urgent spheres can have strong
implications, for example, when requests refer to problems with financial
transactions or legal operations. In contrast, in many cases, individuals opted for
another strategy: they responded quickly to an interruption, took the necessary
information and details about the request, and then followed it up later when they
could easily turn away from other working spheres. This partial involvement
helped them to be responsive and organize their work in a better way, but at the
same time, allowed them to continue with the interrupted working sphere after a
brief period, as is explained by Ronald a manager at ITS:

“...somebody called me and asked me a question I need to do research for and get back to

them. I’ll note it here [Outlook Tasks] so that I make sure that I don’t forget. So when I get

periods during the day when, ‘OK I don’t have any meetings’, ‘developers are all busy’, this
and that, I’ll look here and see what I need to address.”

We found that during interactions with another, our informants experienced
sequential transitions among many working spheres as they discussed issues
related to each one. We noticed this happening during conversations prior to the
start of a formal meeting and in other kinds of informal interactions. Individuals
took advantage of interruptions by people with whom they shared different
working spheres by purposely engaging in sequential transitions. After talking
about the interrupting working spheres, people tried to discuss other pending
working spheres before the interaction finished. The following scenario illustrates
that situation:

While working on an analysis, Jennifer is interrupted by the phone ringing: “Hello?... Hi

Pam!”. Pam, a trainer in Texas, is calling to give details about the training program at GTE, a

new medical practice, as Jennifer called her earlier this week. However, Jennifer already has

the information: “Don’t worry Pam. I actually ended up figuring out that one,” says Jennifer.

They talk about that but then Jennifer turns to another working sphere, “What about East Bay

Orthopedics? Are they signing the contract?”. After discussing about East Bay, she ends the

phone call and resumes work on her analysis.

We identified that in the case of abrupt transitions, individuals opted for
different strategies to resume work. In some situations, the resumption is
straightforward as people remember enough cues to facilitate the recovery. In
other cases, we observed that if people have enough time before switching, they
use post-it notes to annotate details that are useful for resuming the working
sphere later on. Other informants annotated the actions performed for the working
sphere as these were conducted. This indicates that people were preparing for
interruptions; when they happened they could figure out where the work was
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stopped and could easily resume work in it. Finally, we also observed that many
of our informants tried to recreate the last actions they did before the interruption.
They went through each of the open applications in their computers or looked at
the different documents on their desk trying to regain their train of thought.

Discussion

Understanding how information workers multi-task is fundamental for CSCW.
Collaborations in practice are experienced as the intertwining of multiple working
spheres, where people, along the course of the day, move in and out of different
collaborative contexts based on circumstances. Furthermore, collaborations arise,
evolve, and are defined in a situated manner as people delineate their work
moment by moment and identify the subset of individuals that can contribute to
achieve the purposes of their working spheres (Suchman 1987). Consequently,
understanding the basic processes and strategies used in multi-tasking contributes
toward understanding collaborative work itself.

The three fundamental processes that we identified highlight some optimal
ways by which multi-tasking is achieved, as an informant described, to “don t let
anything fall through the cracks’. It should be clear that although each process is
relevant for all our informants, we observed that the specific use of one or another
strategy is based on personal preferences, job’s characteristics, or the availability
of resources. For example, to represent their overviews, some informants were
more inclined towards annotating their working spheres in “to-do” lists, whereas
others just used their email inboxes to list pending messages related to working
spheres. Similarly, some types of job roles (e.g. project leaders) demanded more
interdependence and required more interaction with others, whereas other work
tended to be more solo. In some other cases individuals had access to particular
tools such as instant messaging that facilitated awareness of the presence of co-
workers beyond what can be understood by just listening to events in the hallway
or other cubicles. Based on our findings, we discuss some of the challenges to
support the different processes we discussed that are involved in multi-tasking.

Maintaining an overview of the working spheres in which one is engaged is
based on the constant integration of information from many sources including
digital and physical artifacts. People consolidate such information and use it to
develop global and local perspectives of their working spheres. Local
perspectives, containing those day-to-day actions to be done for their working
spheres, were often represented in artifacts that are mobile (e.g. notepads), that
afford flexible schemes to annotate information, that provide a space to draw on
and discuss ideas with others, and that were often left open and visible on desks to
serve as easy reminders of pending actions. On the other hand, global
perspectives contained more high-level descriptions of working spheres and were
always visible and represented in either whiteboards or printouts hanging on
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walls, or easily reachable on desks. We argue that technological support should be
oriented towards helping individuals maintain both local and global perspectives
of their working spheres, providing the ability to represent information in portable
devices that can be located on their desks or hung on walls, and be connected and
synchronized with other tools such as email, electronic calendars, or other
systems. Similarly, those technologies can serve to link and share information
about the progress that individuals have in their personal working spheres to the
systems used by the organization to manage and coordinate team projects or
manage customer requests.

Another challenge is for individuals to maintain a flexible window of focus
over their different working spheres. There are clear limits on the degree to which
individuals can monitor events around them. Consequently, technology can play a
very important role in providing individuals with an expanded focus to be aware
of events that might affect both current and pending working spheres. For this
purpose, awareness information mechanisms should be designed to be
configurable to reflect not only the status of collaborations, but also the status of
particular working spheres in those collaborations (e.g. if a phone call was made,
a document was signed or resources are available).

Finally, adequate tools do not exist to support transitioning between different
working spheres. We argue that, due to the interactive nature of work,
technologies should not only be oriented to reduce transitions due to interruptions,
for instance by identifying when is appropriate to interrupt (Adamczyk and Bailey
2004), but, more importantly, oriented to make transitions beneficial for
individuals. We argue that transitions due to interruptions can be optimized if
individuals can remember and discuss those pending issues that they have with
the persons interrupting them. We noticed that, lacking automated support for
quickly retrieving information about shared working spheres and pending issues,
our informants just opted to check their paper “to-do” lists, agendas, or mailboxes
to verify if there are other pending issues. However, our informants commented
that many times it was after the person was gone that they remembered those
other things they needed to discuss with the interrupters. Technology should
provide mechanisms to generate summaries of pending issues in working spheres
so that interactions are optimized.

Conclusions

In this paper we have presented a view of collaborations that is different from that
usually described in CSCW studies. We view that people are involved in multiple
working spheres involving different sets of people and they continually change
working spheres and collaborative contexts throughout the day. Work is thus very
fragmented. We identified that our informants manage their multi-tasking by
renewing their overviews, by maintaining a flexible focus on information relevant
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to current and future working spheres, and by managing transitions among their
working spheres. We discussed how those processes can be supported by
technology, and emphasized the importance of integrating information used to
organize personal work with organizational information at the collective level.
Our findings reflect and build upon previous CSCW studies, but also provide new
perspectives to understand multitasking with multiple collaborations. We plan to
conduct further analysis of our data to refine and improve our understanding.
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