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Abstract

One resource playing a critical role in computer supported dedsion-making groups is the facilitator.
Facilitation is a complex task, encompassng social abilities, pre-meding planning of decision-making
processes and supervising the technology usage during meetings. We identify one problem with current support
to eledronic facilitators: agenda builders do not allow inexperienced facilitators plan GDSS medings with
success We devdoped an agenda huilder to tackle this problem. The tool was built around a comprehensive
model, which incorporates patterns of activity and guidance into the pre-meding activities. An experiment
revealed that the tool increases the logical sequence and clarity but decreases the structure and efficiency of
generated agendas.

1. INTRODUCTION

The work reported in this paper occurred from a projed which main goal was to set up a Group Decision
Support System (GDSS) at a Portuguese higher education institution. The GDSS is now operationa with the
following infrastructure: seats to a maximum of eight people, eight notebook client computers, one server, one
Smart Board front projedion unit from Smart Tedhnologies Inc., one video projector serving the Smart Board,
and two video cameras dedicaed to record meetings. Concerning software, we have adopted GroupSystems
from Ventana Corp. and Meeting Works for Windows from Enterprise Solutions Inc.

One aspect we had to consider whil e installing the room concerned training people to asgst GDSS usage, i.e.
eledronic facilitators. Although the institution has sveral experts in fadlitating natural groups, none of them
had experience in computer-supported medings. A grea effort has been spent understanding hav medings
should be designed and actually in designing meetings.

As it became gparent to us, the meding agenda, which serves the important role of guiding the dedsion-
making process plays acriticd role in determining the meeting successor failure. We give two examples.

Alaska plane crash was a dassicad NASA problem that required the participants to prioritise alist of toolsin
an emergency scenario. The agenda was designed in a way that each perticipant could individually identify the
most important items from a set of 15 and document reasons for that seledion. Afterwards, the participants
would discusstheir rankings using the seleded GDSStool (GroupSystems' topic commenter). Finaly, the 15
items would be ranked using the Smart Board. While running this agenda, at the discussion phase, one
participant said loudly “this [task] is completely wrong First, we must define astrategy and only then select the
items.” This event had great impad on the group, which redised that the agenda was wrongly designed, with
tasks that focussed participants more on the sol ution than the problem. Work had to be discarded and, in the end,
the group was disstisfied with the system.

Board of directors was a risk-dedsion scenario concerning the launch of a new produwct in an industria
company. This agenda reveded ancther problem. During the meeting, one of the participants playing the role of
industrial director complained that he had crucial information kut could na stress its importance to the group
while using the GDSS. The final dedsion gave more importance to comments made by one participant playing
the role of marketing director. One possble solution to this problem could have been to set up different tasks,
each one dedicated to discussproblems at different risk levels.

The situations described above showed us that the problem was not the GDSSitself, but rather the process
with which it was employed. Succesful GDSS medings require expertise and experience in planning meetings
and building agendas. However, our experiments with current GDSS and overview of research work in the
GDSSfield show limited support to planning and agenda buil ding, espedally when carried out by inexperienced
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fadlitators. This paper reports our efforts in the development of an agenda builder that specifically supports
inexperienced fecilitators. The paper is organised in the following way. First, we overview related work
concerning group facilitation and agenda building. Next, we present the design, followed by implementation
details. Finally, we present results of the tool evaluation.

2. OVERVIEW

Group fadlitation is a process in which a person whois acceptable to all members of the group intervenesto
hel p improving the way it identifies and solves problems and makes dedsion [Schwarz 1994]. Facilitationis one
of the several third party processes gudied in arganisational behaviour [Lewicki et al. 1992]: mediation (support
interactions among disputants), arbitration (resolve disputes while giving equal opportunities), inquisition
(stronger than arbitration) and processconsultation (facilitate problem solving).

The escdating complexity of problems faceal by organisations, due to ladk of information, resources and
authority, is taking autonamy from individuals and substituting them with groups of human beings [Simon
1997]. This thread leals to an increasing presence of GDSSin organisations, and facilitation activities must
accompany such movement, augmenting the interest of the dectronic facilitator. Organisations are training their
managers to fadlitate medings, in order to avoid prohibitively costs, but the transition from manager to
fadlitator isnot considered easy [3M 1994] and consequently the dectronic facilitator is gill ascarceresource

According to [Nunamaker et al. 1997] an electronic facilitator exeautes four functions: (1) provides technica
support by initiating and terminating specific software tools'; (2) chairs the meeting, maintaining and updating
the agenda?; (3) assstsin agenda planning; and, finally, (4) provides organisational continuity, setting rules and
maintaining an organisational repository. One more mmplex function considered by [Schwarz 1994] concerns
improving the future group performance, which requires focusgng the group on the specific problem at hand
and, simultaneoudly, on the process

[Clawson and Bostrom 1993, Clawson et al. 1993] assessd the roles of the dectronic fadlitator and
provided empirical evidence that planning the meeting is one of the most criticd ones. Their studies report that
12 % of facilitators behaviour concerns planning meetings. [Niederman et al. 1996] also studied the aiticd
fadors, which from the facilitators point of view influenced more the meding success. Although 32% of the
respondents eleded group attributes (such as commitment or buy-in) as the aiticd factor of success a high
number of high-experienced facilitators (25%) mentioned having a good agenda. This gudy also identified
critical factors to the fadlitators' individual success Personal abilities were deded by 74%, but it isinteresting
to note that planning and problem-solving skills were also mentioned by 14% of the respordents. On a sequel to
this dudy, [Niederman and Volkema 1996] report that fadlitators find agendas to have impact on meeting
outcomes (3.3to 4.4 on ascde of 1to 5), particularly on the quality of outcomes.

One must conclude that planning meetings and building agendas is one critical role with impad on meeting
outcomes, which raises the question d how do facilitators perform that task. [Niederman and Volkema 1996]
report that fadlitators are most likely to either adapt a generic processor select one from a toolkit. Both the
generic and toolkit approacdhes require prior experience with a large range of problems and thus are not
applicable in the mntext of an inexperienced fecilitator. As a fad, according to [Clawson and Bostrom 1993,
Clawson et al. 1993], inexperienced fadlitators em to avoid techndogy use until they gain conceptua
understanding o its capabilities, comfort with its use and also the ability to explain the technology to the group.

The above observations raise aother question, of how can inexperienced fadlitators gart using GDSS at
least with a reasonable probability of success Several authors [Niederman 1996, Aiken et al. 1991] suggested
an expert system approach capable to develop fadlitation skills. These expert systems would include the
recognition and interpretation of patterns of activity, posgble fadlitator’ sinterventions and a so some indication
of probabilities of success

Our approacd to the development of facilitation skills follows exadly this line of reasoning, and considers
the support to inexperienced facilitators by incorporating the recognition and interpretation of design patternsin
agenda building.

Such an approad requires extending the notion of agenda building, for which two complementary
definitions have been given [Niederman and Volkema 1996]: (1) alist of topics that the group addresses; and (2)
the sequence of actions undertaken by the group to ded with an isaue.

We have amore broad view of agenda building, based on the nations of projed [Muller 1998]. Dedsion
making can be viewed as a projed, with a vision, misson, operational objedives, and also a process and
improvement plan. The mission may be briefly spedfied as “to seled that one of the strategies which is
followed by the preferred set of consequences’ [Simon 1997]. Also an integral part of the projed there is a
process model, which describes in generic terms how severa tasks are interrelated and can be reused. The



particular interest in viewing an agenda & a projed is that we eplicitly acount for the process model, and
increase its reusability potential (most of the reusability potential of a projed depends onthe processmodel).

2.1 Design patterns

A definition of design patterns of dedsion-making proceses may now rely upon the nation d process
model. We refer here several models that we have seen related to GDSS

[Simon 1997] describes arational model with threesteps: listing all aternative strategies, determination of
all consequences that follow upon eadt strategy; and comparative evaluation. [McGrath 1984] defines a task
typology classifying goup tasksin four clusters: generate, choose, negotiate and exeaute. Each cluster is further
subdivided according to more spedfic cooperatiorn/conflict and conceptual/behavioural charaderistics. [ Schwarz
1994] presents a nine-step problem-solving model: define the problem; establish criteria for evaluating
solutions; identify root causes, generate aternative solutions, evaluate dternative solutions; select the best
solution; develop an adion plan; implement the action plan; and evaluate outcomes and the process

[Kaner 1996] propases a more complex model, which will be briefly detailed. A problem may be divided in
a set of more specific isales, ead ore requiring a dedsion-making process Each process consists of one or
more 2ones. There are four different zones, which come in the following temporal order: divergent (search for
information); groan (discussisaes); convergent (attempt to reduce the number of solutions); and closure (select
one solution by consensus or voting). Each zone aan consist of one or more strategies (patterns) for handling the
isaue. For instance exploring the territory, searching for alternatives or discussing dfficult isues are different
strategies defined for the divergent zone. Finally, a strategy can consist of one or more activities. As an
example, we find in the explore the territory strategy a sequence of activities charaderised as who, what, when,
where and how (ead activity identifies who isinvolved, what must be done and so forth).

[Hwang and Lin 1987] divide the decision making process in four phases: extraction, exploration, selection
and execution. The aithors also propose an interesting clasdfication o problem-solving purposive methods
(computational or not) to implement the @ove phases: creaive @nfrontation, paling of experts/participation,
systematic structuring, simulation, and implementing and controlling.

The @ove models $houd be mnsidered in a strict sense, as contingency descriptions of sub-processes. In
fad, the whole decision-making process often requires groups to cycle and move between multiple patterns, as
new problems, alternatives and insights emerge. Thus, patterns ould not be viewed as prescriptions but rather
as resources which avoid divergent or erratic processes [Patton et al. 1989].

2.2 Technological support for agenda building

We will limit this overview to GDSS-related support to agenda building, avoiding other organisational
planning tools such as, for instance, Gantt, PERT or CPM tools.

e GroupSystems [Nunamaker et al. 1991a, 1991b]. Provides an agenda tool, which allows the fadlitator to
organise multiple meetings within folders and, for each meeing, define the sequence of problem-solving
methods to invoke (e.g. eledronic brainstorming, categorizer, vote and so forth). The agenda aso provides
some additional facilitation aids, with elements such as introduction, lunch and coffee break. Using the
agenda, the facilitator can a'so name and describe ayendatopics, define time limits and seled participants.
Version 20 also provides a set of pre-defined agendas.

e SAMM [Dicksonet al. 1992]. Provides an agenda with the posshil ity of defining sub-agendas, enter, view,
modify and delete topics. SAMM is user-driven, i.e. any participant may assume & any moment the role of
the facilitator [Gallupe et al. 1988, Zigurset al. 1988].

* Meeting Works. Has an agenda planner, where topics and tasks can be organised in alist. Meding Works
separates the roles of agenda planner and meeing chauffeur. The later is resporsible for matching agenda
tasks with the problem-solving methods aupported by the system. Another notable charaderistic of Meding
Works is that it provides a small set of pre-defined agendas. group development, checkpointing, new
projed, and strategic planning.

e Graphic facilitation [3M 1994]. A set of symbols, pictographs and ideographs that visually organise
medings.

Note that the &ove systems do not support means to develop the skills of inexperienced fadlitators.
AlthoughGroupSystems and Meeting Works offer pre-defined agendas, they have low reuse potential and thus
are mostly beneficial to expert facilitators. Furthermore, nore of the éove tools sipport the notion of design
patterns.



» Didributed Facilitation System [Dubs and Hayne 1992]. Reseach prototype adressng severa
fadlitation functions necessary before, during and after mediings. Although pre-meding support was not
the focus of research, two functions were identified as indispensable to facilitators: tool seledion and
handle logistics. Other functions with low level of control from facilitators (high level of control from
meding leaders) are meding goals, review previous meetings, gather documentation, develop rooster and
inform participants.

« Expert System Planner [Aiken et al. 1991]. It is a prototype expert system designed to support GDSS
fadlitators during pre-meding gdanning. The aithors refer that various models of task characteristics,
nature of the problem and other characteristics sich as need for consensus are included in the system. Based
on these models, the system makes tool recommendations to the facil itator.

Contrary to the previous <t of tools, one can find that this new set embeds in its functionality the notion of
how the dedsion-making process sioud evolve. On the negative side however, we redise that the expert system
approach followed by ESP does nat alow fadlitators to recognise and interpret the dedsions made by the
system.

3. CONSOLIDATING DESIGN PATTERNSIN THE AGENDA BUILDER

As previously mentioned, our approach consists in consolidating design patterns in the agenda builder.
Althoughall of the previoudy presented models of the dedsion-making process were reasonable to use, we
adopted Kaner’s model considering the following reasons:

e It isthe most detailed one. In particular we found compelling the separation of concernsin multiple levels:
isaues, zones, strategies and adivities.

* The different strategies mentioned by Kaner provide very expresdve and intuitive alternatives for handling
awide range of problems, giving context and conceptua understanding to the design process

e The adivities are independent from tools particular to any GDSS This is a good design pradice, well
known in software development, where implementation options are delayed as much as possble in the
product life g/cle.

The Kaner’s model was extended in order to embracetwo new levels of abstraction: task level and tool level.
Both levels are intended to smoothly approximate the high level dedsion-making design towards the adual
process instantiation. The task level borrows the [Hwang and Lin 1987] characterisation of computational
methods in five categories, but excludes smulation, given that such task is not addresses by the GDSScited in
this paper. The tool level diredly maps tasks into GDSS tools such as brainstorming, topic commenter,
caegorizer, etc. Thisfinal level isthe only one dependent from the particular GDSSused, while the other levels
are qualified for reuse. In Table 1 we present the model that finally was gecified for the agenda builder.

4. IMPLEMENTATION

The agenda builder was developed as a Java Applet, which can be downloaded from a WWW home page
using a standard browser. This approach allows future integration with other tools, for instance support to
fadlitation of remote meetings. At the current moment the tool allows fadlitators to build agendas for sesgons
with GroupSystems and Meding Works.

We only present screen dumps that ill ustrate how fadlitators can design dedsion-making processes with the
agenda builder. Also, we avoided describing common functions such as participant rooster, definition d a date
and location for the meeting, and seledion of GDSS.

Figures 1 and 2 show how the facilitator breaks down a problem hierarchically into isaues. Figure 3 shows
how the fadlitator designs processes aided by the model. Issues are shown at the top left. At the centre of the
window, the facilitator can view and seled zones and correspondng strategies. To the right of the window, the
fadlitator finds a table for the seledion of adivities, tasks and tools. Finally, the bottom left window shows the
process seps asembled by the facilitator, in the form of summary lines with the selected zones, tasks and tools.
The facilitator may add or delete summary lines. The fadlitator can also add contextual data to the summary
lines. Figures 3 to 6 illustrate the whole design of a decision processfor launching a new product, consisting of
brainstorming, categorizer, group outliner and voting tasks.



L Tod
Zone Strategy Activity Task GsS MW
Say point of view CC TC GEN
Spedfy requirements CcC TC/CAT GEN/ ORG
: Who, what, when, where, how? CcC TC GEN
Explore territor . . . :
xP oy Fads and opinions CC TC GEN
) Initial positions CC BST GEN
Divergent Perspedives not represented CcC BST GEN
) Brainstorming CC BST GEN
Seach for aternatives Andoges cC BST GEN
Something not said? CC TC/CAT GEN
Discussdifficult issues | How does it affect me? CC TC/CAT GEN
3 complains CcC TC/CAT GEN
Lean others' perspedives SS CAT ORG
If | wherein your place.. SS CAT ORG
Groan Credte shared context =g ions and reads ss GO ORG
Alternative futures IC GO CROSS
Clarify criteria SS GO ORG
. . Risks and consequences SS GO ORG
Reinforce gocd ideas Who else nedds to evaluate? SS GO ORG
Who does what when ? SS GO ORG
Explore principles Case studies IC TC CROSS
Convergent What cannot be changed? IC TC CROSS
) Keywords IC TC CROSS
gﬁti;(\{ﬁ ;I?sai on Revert assumptions IC TC CROSS
Remove restrictions IC TC CROSS
Catastrophising IC TC CROSS
Doyle and Straus Fallback POLL VOT EVAL
Closure Voting Voteto Vote POLL VOT EVAL
Meta-Decision POLL VOT EVAL
Key totask types: CC — Creative confrontation, SS— Systematic structuring, POLL — Polling o experts/participation, IC
— Implementing and controlling.
Key to GroupSystems' tods: BST — Brainstorming, TC — Topic commenter, CAT — Categorizer, GO — Group Outliner,
VOT - Vote.
Key to Meding Works' tods: GEN — Generate, ORG — Organise, EVAL — Evaluate, CROSS — Cross impact.

Table 1 - Design patterns consolidated in the tool
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5. EVALUATION
We have dore a preliminary evaluation of the agenda builder. The experiment was st up as follows.

Question. Are there any differences between agendas done with ou tool and GroupSystems agenda
tool?

Variables. One single dependent variable was gudied, the quality of agendas ecified by subjeds.
Sample. Four fadlitators moderately experienced with GDSS.

Procedure. Two problems were presented to the participants. Each fadlitator was requested to build an
agenda for the proposed problems according to a distribution shown in Table 2.

Facilitators Problem 1 Problem 2
F1, F2 GroupSystems’ agenda Our agenda builder
F3, F4 Our agenda builder GroupSystems’ agenda

Table 2 - Procedure

Problem 1 — A car company must decide ather to launch a new model or wait for the design team to
introduce anew fedaure, which will make that model ahead of the market.

Problem 2 — A training course is taking more than the 9 months expeded. The problem is how to avoid
delays withou reducing quality.

Physical environment. The experiment was done faceto-face & our electronic meding room. Subjects
were requested to execute the tasks individual and silently.

Analysis of results. A senior facilitator rated the quality of generated agendas, from 1 (low) to 5 (high),
aacording to the foll owing criteria: (1) structure; (2) logicd sequence; (3) clarity; and (4) efficiency.

The agendas generated by the facilitators that participated in the experiment are summarised in Table 3 and
the ratings from the senior fadlitator are presented in Table 4. From these preliminary results, we ae dready
able to draw some conclusions. First of all, the fadlitators using aur agenda builder generated a greater number
of tasks (8) than the fadlitators using GroupSystems' agenda tool (4.25). According to the senior facilitator, a
greater number of tasks reduces the efficiency of the process (GroupSystems agenda scores 2.75 and ou
agenda builder scores 2.0). Asafad, the best agendais the simplest one, comprising brainstorming, categorising
and voting (F3P2), obtained with GroupSystems. It also seems that a simpler agenda has better structure, and
thus the GroupSystems' agenda again obtains better ratings (2.75 versus 2.5).

On the other hand, our agenda builder receved best scores in the logicd sequence (3.25 versus 3.0) and
clarity (3.0 versus 2.75) criteria. In the end, both the GroupSystems’ agenda and our agenda builder were better
in two criteria.

It is aso interesting to note that two fadlitators had better results using the GroupSystems' agenda (F2, F3)
and two fadlitators had better results using the agenda builder (F1, F4).

Overall, considering the limited number of results, we canot conclude that one approad is better that the
other. As a fad, they are extremely well balanced. However, some participants seem to take alvantage from



using one or the other, which at least supports the ideathat the two should be available in order to alow usersto

opt

tool:

implementation to avoid generating agendas with too many tasks.

One adion to consider in the future mnsists in identifying the profile of the participants that best use eat
novices, moderately experienced, etc. Another adion consists in fine tuning the model and its

F1P1 F3P1
Introduction Issue: launching. Discuss pros and cons.
BST Alternatives TC Discusspoints of view
CAT  Groupdternativesin caegories TC Spedfy requirements
corresponding to the problem dimensions ~ TC Discussfads and opinions
Identify most important categories CAT Clarify evaluation criteria
VOT  Generate alternative strategies for each GO Costs and benefits
CAT  caegory Issue: delaying. Discuss pros and cons.
Seled one category TC Discusspoints of view
VOT TC Spedfy requirements
TC Discussfads and opinions
CAT Clarify evaluation criteria
GO Costs and kenefits
Issue: Compare pros and cons
GO Clarify evaluation criteria
GO Costs and benefits
Issue: Make a dedsion
VOT Consensus voting
F2P1 F4P1
Introduction Issue: launch or delay?
CAT  Prosand cons of delaying BST Present problem and alternatives
CAT Pros and cons of launching TC Discusscosts
CAT Costs of delaying? TC Discussbenefits
VOT  Delay or not? CAT Organise costs
CAT Organise benefits
TC Identify possible obstacles
CAT Reduce wsts list
CAT Reduce benefits list
F3P2 F1P2
BST Hypotheses to reducetime BST Identify important aspects of training
CAT Categorise by similarity VOT Vote most important aspects
VOT  Seled one category, acording to viability Issue: Identify which aspeds can reduce time
TC Spedfy requirements
CAT Resource Analysis
VOT  Consensus voting
F4P2 F2P2
Introduction Present the problem
BST What makes the delays? TC Discuss facts and opinions
CAT  Common scenarios TC Discussothers' perspectives
CAT Requirements to preserve quality BST Brainstorm consequences of delaying
BST How to reduce delays? GO Discusscosts and benefits
VOT  Seled the 3 most viableideas CAT Categorise topics foundin brainstorming
GO Discusssolutions and reeds
Table 3 — Tabulated results
GroupSystems Agenda Our agenda builder
F1P1 | F2P1 | F3P2 | F4P2 | Average F3P1 | F4P1 | F1P2 F2P2 | Average
Structure 2 3 4 2 2.75 2 3 3 2 25
L ogic sequence 2 4 4 2 3.0 3 4 3 3 3.25
Clarity 1 4 4 2 2.75 3 3 4 2 3.0
Efficiency 1 4 4 2 2.75 2 2 2 2 2.0

Table 4 - Ratings from the senior facilitator

6. CONCLUSIONSAND FUTURE WORK

We agued in this paper that inexperienced facilitators need better agenda builders than the ones currently
offered. Our approach was to incorporate a model of the decision-making process in such atool. The seleced
model provides a wide range of design patterns and detailed view of decision making processes in multiple
levels: isales, zones, strategies, activities, tasks and tools.



The results obtained from the preliminary experiment do not allow saying that the agenda builder proposed
in this paper is better or worse than the ones currently available. In amore optimistic vein, we shoud emphasise
that having a model of the decision-making process built into the tool seems to dightly increase the logicd
sequence and clarity of the generated agendas.

Future experiments must depart from a more deeply characterisation of facilitators profiles, so that one can
understand at which level fadlitators take more alvantage from our agenda builder. In what concerns future
development, the processmodel shoud be modified so that the user is not induced to generate ayendas with too
many tasks. Also, as pointed out by the reviewers, the future agenda buil der must consider a better articulation
with GDSS tools, recommending specific tool configurations, giving instructions to the fadlitator and
elaborating socia and psychological issues.
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ENDNOTES

1. Thisroleis designated chauffeur [Dickson et al. 1993, Jarvenpaa et al. 1988]. The interventions from the
chauffeur do not affed the decision-making process

2. Contrary to the chauffeur, the fadlitator also helps with the process influencing dedsion-making with the
objective of improving productivity and quality of result [Dennis et al. 1988, McCartt and Rohrbaugh
1989].
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