


























Paper webs are cut in the corridor
leading to the CATeam room.

The CATeam Roorﬁ mock-up
viewed from the entrance hallway.

Paper webs are suspended from the
top of the room giving an
impression of its height and
showing the observation windows.

The conference table and a view
to the entrance hallway.

Fig. 15: CATeam Room metamorphosis
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~ focus of the team on this screen, just as it is

32 Seating for Teamwork and the Arrangement of Public Screens

Three forms of teamwork interaction in conferences have evolved from the design phase for the CATeam
Room. When selected participants are the primary focus point for the conference-team, the form of
teamwork can be characterized as "presentation" or sometimes "training". If all participants are actively
engaged in a conference, small teams usually use a form of teamwork which can be named "debate”. In a
debate of small teams it is hardly necessary to sequence team member participation in advance. Debates can
become more fluent by a process facilitator (moderator) and a technical facilitator (chauffeur or assistant).
On the contrary, large groups often need to negotiate or implicitly agree on a protocol of member
contribution to a debate in advance, designated facilitators are needed and speakers turn to "present” their
tcamwork input. This behavior is known from parliamentary forms of government and is therefore called the

"parliamentary” form of teamwork.

Seating for teamwork bas to be configured so
that the various roles people play in the
intended form of teamwork are supported by Seating arrangement gg:;g; g;:;; a ggap ed
the physical arrangement of their workspaces
and the public screens. Figure 16 shows the

i . . . £t x
suitability of the different seating designs and Form of teamwor

the recommended number of large public Parliamentary-type - o +
screens for the different forms of teamwork. Presentation o . .
The round -shaped scatmg arrangement is very Debate + o -

suitable for debates.* Two large public screens Recommended number of
on opposite sides of the room should be |[|large public screens

provided. The arrangement is then democratic  |regend: +
because all positions on the table are of almost °

equal status. A single public screen leads to a’

excellent suitability
reduced suitability
hardly suitable

icc);ti?g m a:r:xfglia:xf;atfg P ;’;gﬁge‘;smm’ Fig. 16: Form of teamwork and seating arrangement
arrangement can also be used for presentations

if the speaker stands up, moves a little backwards (maybe to the public screen next to him) and the neighbors
of the speaker turn towards the speaker. Suitability is limited to situations in which this behavior is
acceptable. Parliamentary-type meetings, however, are not very well supported as there is no easy way to
achieve moderator space. A higher number of participants quickly leads to large round tables disrupting

cross-table conversations.

An oval-shaped seating arrangement, as it is used for example in the Capture Lab, can be used for debates
but suitability is reduced because of the danger of coalition formation. At least two public screens on
opposite sides are required to give equal ease of visual access to the public screens. Presentations and
parliamentary-type meetings can be performed with an oval-shaped seating arrangement, but an outstanding
position of a speaker is difficult to provide. A speaker position on one of the two smaller sides of the oval
can be used but suitability is limited because some participants have to move their chairs away from the
table in order to face the speaker.’® Also, a third public screen behind the speaker should be provided for
his or her use. In presentations the team can focus on this third public screen, in debates they focus on the
two others. Expenses for this solution are high because it is unadvisable to turn around one of the unused
projectors of the two other screens and use it for display on the third screen. With every projector movement,
a difficult callibration process of the optics and an interruption of the teamwork process is necessary.

B See the "Roundabout” alternative description for details.
14 See the *Classic Double” alternative description for details.

15 Mantei, Computer Supported Meeting 1989, p. 8.
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U-shaped seating arrangecments support parliamentary-type meetings of large groups and prescntations
because a dedicated speaker position in front of the U-shape is available. One public screen will usually
suffice. A debate can be enforced in this seating arrangement, but unequal status of the seating positions is
implied. Because of the resulting hierarchical power structure, a U-shaped seating arrangement doces not suit

democratic debates.

At the Enterprise Room (the decision room for larger groups) and at the PlexCenter of the University of
Arizona, Xerox Parc, the University of Minnesota, and the SMU (Southern Methodist University) decision
room the typical U-shaped seating arrangement is used.'® Although only one large public screen is provided,
Mantei preferred the oval-shaped seating arrangement because it still allows parliamentary-type meetings and
presentations to occur while at the same time it offers improved debate conference situations over the U-
shaped arrangcment." For the CATeam Room, which is layed out for small teams usually engaged in
groupwork processes using a hybrid of presentation and debate, the round-shaped seating arrangement with

two public screens is of greatest value.

33 Media Usage Flexibility

Comparisons of conventional and computer-aided teamwork and hybrids of these to research productivity
gains of information technology employment require flexibility in media usage and supply in the CATeam
Room. The decision which media to use when in a meeting should be left in the hands of each individual
participating or in the hands of the total group. Thus an evolutionary transition from conventional to
computer-aided teamwork according to the need of a particular group and even of each individual, and
according to the specific team-tasks is possible.

Flexibility of media usage can be achieved by giving immediate individual access to the desired information
technology while at the same time devices not in use are concealed. However, nothing should be provisionally
mounted or only temporarily available. This is inadequate as the percepted ease of media usage is not high
enough, There is probably energy necessary and a threshold to overcome to switch to and between media.
Some energy is necessary to prefer a change of media usage and even more energy is necessary to really use -
different media. It is thereby possible to distinguish between transitions to and from the absence of media
support, single conventional media support, single electronic media support, and multimedia support.

In the CATeam Room teams should be offered a wide range of media support choices to enhance their
media usage flexibility. Therefore many public information display areas must be integrated into the room’s
design. For the "Roundabout” alternative two large coupled public computer data, graphics and video
information displays, an electronic write-board, regular white-boards, flip-charts and the personal monitors
are considered. For the large public display a rear-projection system was preferred over the use of front-
projection beamers, large TV-data-monitors, LCD displays mounted on overhead projectors, or public screen
areas on each personal monitor, due to its in all superior image quality, applicability in bright environments,
ease of implementation and maintenance. However, because of room size restrictions, froni-projection as
second best alternative was chosen since rear-projection systems consume too much space which we could

not provide at present.

The arrangement of the different public information display areas could be one on top of the other or one
beside the other if permitied by the available wall area and by room aesthetics. The second alternative is
better to provide ease of media usage and simultaneous access to public information. A problem of both
arrangements could be a person moving his or her body into the line of sight of team-mates or of the front-
projected light-beam, especially when public screen information is used by some team members. A laser
pointer or a software pointer for highlighting public screen areas can help and reduce interruptions of an on-
going team conversation.

¥ Dennis et al, Electronic Meeting 1988, p. 623-624; Stefik et al., Beyond the Chalkboard 1987, p. 33;
Gallupe, DeSanctis, Dickson, Computer-Based Support 1988, p. 286; Gray, Technology 1987, Fig. 12; Krcmar,
Besuchsbericht 1989.

17 Mantei, Computer Supported Meeting 1989, p. 7-14.
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34 Ergonomics of Conference Room Workspaces

During the design process of the Hohenheim CATeam Room we observed people working in a computer
supported environment to acertain typical arrangement patterns of their workspaces and devices they use.
Conference table workspace design in the CATeam Room should be adapted to these typical patterns and

provide all the necessary devices.

Typically, workspaces can be empty when people communicate or think, used for keyboard input while
reading monitor output, or used for hand-writing. While hand-writing people preferred to write with their
paper in a straight, not in sloped position, in our tests. The optimal arrangement pattern at each individual
workspace can differ during a teamwork process. Therefore all these arrangement patterns should be
supported on the conference tables and switching between them should be easy.

We found that the desktop of work spaces in conference rooms offering computer and other information
technology support needs to be large enough to accommodate at least a monitor, a keyboard, and a ring-
binder or a stack of papers. Complementary are a "mouse”, a personal disk-drive and switches or infra-red
remote control units for direct control of electronic conference room devices such as the large public screens,
video equipment, or light adjustments. One central console for these switches is less desirable in "democratic”
meetings in which participants should be equally equipped. Otherwise someone has to take over the operator
job thus forcing the team to commit itself to a power structure in this respect. Also, the movement of one
person to the switching console forces an interruption of debates. A solution for this problem, which is easy
to customize, is to have a networked software front-end (even in multiple languages) of the central console
with context sensitive switch- and presctting-selection-menues allowing keyboard or touch-screen input at

each workstation,

workspace offering
computer support
while user prefers
computer usage

free workspace;
computer support
concealed

workspace offering computer support
while user prefers hand-writing

Fig. 17: Conference table workspace ergonomics

Our solution for the desktop of the conference table workspace segments, regarding the findings presented
above, is shown in Figure 17. An empty desktop as it is usually provided for conventional meetings, is
available when the personal monitor, the keyboard and "mouse” are moved into the table body and covered
by a flap. When computer support is available, the monitor usually is furthest away from the meeting
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participant. His paper documents and
keyboard can be switched back and | o
forth depending on whether computer ' T
usage and keyboard input or hand- ||
writing is predominant. Each |
workspace needs to be 95 cm deep

" to provide sufficient space for papers,
the keyboard, the monitor and
perhaps even a coffee cup. Each
workspace can be distinguished from
its neighbor by a small strip of
different color.
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The profile of the conference table
design shown in Figure 18
demonstrates that the table leg is
retreated to reduce the mass of
workspace unit and to increase the
available legroom.

Fig. 18: Conference table profile (measuring unit: mm)-

4 Possible Research in th‘e CATeam Room

The Hohenheim CATeam Room will be used to answer the following research questions:18

1) How can work in teams be supported, coordinated and improved by the use of information and
communication technology (ICT)? '
How could these changes, especially productivity gains, be measured and evaluated?
2) Which changes in (classic) meetings are possible through ICT use?
Which changes in (classic) meetings are necessary for ICT use?
Which changes in (classic) meetings result from ICT use?
3) How do certain tools work and are they acceptable to the users?
4) To what extent can results of empirical studies performed in the US be applied to Europe,
especially West Germany ?
Do studies need to be replicated due to cultural differences?

We éxpect to provide new tools to the knowledge worker and to develop an understanding of group work
and how it can be supported with the use of information and communication technology.

5 Conclusion

The development of computer aided teamwork environments requires careful design considerations. The
"Roundabout” design for the Hohenheim CATeam Room presented in this paper evolved gradually from first
design sketches oriented toward traditional conference room settings while encorporating more and more
requirements of such an environment. This required a joint effort of IS researchers and interior design
architects to create an innovative design which tries to tempt teams to prefer working in a computer aided
team environment rather than a prerequisite for more efficient and cooperative teamwork.

During the design process it has been necessary to consider that different seating and public screen
arrangements favor different teamsizes and forms of teamwork, that flexible media usage has to be provided
by the reduction of the amount of energy necessary to switch between media, that ergonomics of conference
room workspaces should be oriented on user needs and that research guestions guide the development effort.

18 Krcmar, CATeam Framework 1989, chapter 4.2.
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