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ABSTRACT 

We have been working with radical collocation for 

ontology design for more than a year, with good results. 

However, due to travel costs and agenda constraints, 

meeting participants have recently requested means to 

perform the task in a different setting; one that did not 

imply collocation. This request triggered our effort to 

understand and analyze activities undertaken during 

collaborative ontology development sessions, to create a 

feasible solution for distributed non-collocated group 

design. We have performed qualitative studies of collocated 

sessions to specify requirements for a computational system 

to support this collaborative task. Despite the existence of 

many generic distributed meeting tools, there is a call for 

specific solution to create an integrated workspace that 

addresses the needs of ontology design. In this paper we 

discuss our experience with radical collocation for group 

ontology design that led to an environment specification. 
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INTRODUCTION 

Software requirements’ specification has become a 

fundamental task in software development. Defining the 

domain ontology containing the terminology and the 

information flow is a fundamental portion of this 

specification. Ontology construction is, in many ways, a 

design activity, which involves evaluating alternatives and 

tradeoffs. Ontology design decisions should be made that 

include deciding about which concepts to include or 

exclude from a domain, at which level of detail a concept 

should be described and formalized, and the best strategy to 

remove ambiguity. In complex domains, this activity 

becomes a challenge, as the amount of information to be 

considered can be very large. A single expert usually has a 

biased view of the domain, so, multiple experts become 

necessary to convey a broader and richer view. 

For over a year, we have been using extreme collaboration 

techniques [3] as the basis for ontology construction. We 

adopt a mixed approach, using knowledge acquisition, 

meeting facilitation, brainstorming, negotiation and 

decision making techniques to reach the goal of building a 

domain ontology. This process necessarily involves a 

number of different experts, which are also stakeholders in 

the project (preferably end users of the final system), plus 

one or more meetings facilitators. Meetings are videotaped 

and transcribed for later review. 

In a recent project, 13 collocated meetings involving a core 

group of 6 stakeholders with an extra optional 4 participants 

were necessary to reach a satisfactory domain model. 

Scheduling problems were frequent and caused project 

delays. With the start of a new project, which involves 

meetings with a large number of experts (some of whom are 

based in different cities), participants have expressed a 

desire to adopt technology to enable distributed meetings 

and participation by remote experts. 

While many generic solutions for distributed work exist, we 

believe these meetings have particular needs that warrant a 

custom solution. Rather than just adopting an off-the shelf 

system, we have started an analysis of the video records of 

our meetings in order to define requirements for a 

distributed ontology construction solution. This position 

paper is organized as follows: the next section presents our 

meetings technique, followed its analysis and a discussion 

of some existing solutions and how well they fit our needs. 

CONTEXT: COLLABORATIVE ONTOLOGY DESIGN 

Intense collocated collaboration approaches have been 

successfully used for tasks such as spacecraft design [3] and 

 



 

software development [5]. These techniques rely on placing 

a group of people in a single location (frequently referred to 

as a war room), with easy access to information and to each 

other, and with both shared displays and individual 

workstations, such that both collaborative and solo work 

can be performed as needed. These approaches have, for the 

most part, been successful, reducing development time and 

costs and increasing quality. Extreme collaboration has also 

been successfully used for ontology construction [2]. 

In light of these successful experiences, we have been using 

a method based on extreme collaboration for ontology 

design. Our technique relies on facilitated collocated 

meetings, shared workspaces and individual information 

access points. When the need for distribution came up, we 

decided to analyze the ontology construction process for a 

project, where the ontology has already been agreed upon 

(the process had been finalized). In this project, 13 sessions 

were conducted, involving 6 core participants (present for 

at least 50% of the meetings) and another 4 peripheral ones 

(who came to substitute core members or by invitation, to 

provide an outside perspective). 

As the participants had scheduling difficulties and didn’t 

have much time for collocated meetings, an adaptation to 

the standard extreme collaboration practice was made: 

Some work was assigned to be done individually, outside 

the meeting. Results for these tasks were due at the next 

meeting for discussion. Organizational information was 

accessible, and could be searched and brought to bear as 

needed. Despite the existence of individual workstations 

(some participants brought their laptops for quicker access 

to corporate information), meeting time was spent mostly 

on group activities, as participants realized scheduling was 

difficult and group time should be maximized. 

As they worked through the meetings, the facilitator 

focused the participants’ attention on each concept in turn, 

fostering discussion and brainstorming at first and moving 

to negotiation and decision making towards the end. These 

meetings were all videotaped and transcribed. To better 

understand the requirements for distribution of this activity, 

we have started to analyze the types of actions involved, 

and the operations and resources that need to be supported. 

COLLOCATED ONTOLOGY DESIGN MEETINGS: AN 
ANALYSIS 

In this section, we present an initial analysis of an ontology 

design meeting. Meetings involved a core set of 6 experts, 

with a group of another 6 who joined as necessary. 

Meetings were facilitated by 2 knowledge engineers (KEs) 

who helped keep the group on track and steer discussion 

and decision making. Participants had paper and pencils, 

flipcharts and an interactive whiteboard, colored post-it 

notes and pens and a shared image of the design object (a 

graphical representation of the ontology). Printed copies of 

organizational documents and norms that were used as 

references were also available. The outcome of the process 

was an ontology describing a given domain, represented as 

a graph of concepts and their relationships, plus a dictionary 

describing each element, relationships and rules and its 

implementation in OWL. 

We adopted an activity-theoretic approach for our analysis. 

Activity theory is a framework that describes the structure 

of human activity systems in terms of a subject of analysis, 

and object of manipulation and the tools used for these 

manipulations. Community, rules and division of labor are 

also part of this structure, and lead to the description of an 

activity with an objective [1]. Our activity was ontology 

design, and the desired outcome was an ontology 

representing a certain knowledge domain. The elements of 

this activity can be seen in Figure 1. 

 

Figure 1: Activity structure for ontology construction 

This analysis is still a work in progress, as we have data 

from 13 meetings to analyze. We present our observations 

so far. We seek to elicit the types of actions, tools and 

resources used during the process so that we can then 

design an appropriate solution. Additionally, it is important 

to distinguish whether an action was conducted individually 

or as a group, and the operations that need to be supported 

by a system for the meetings to work. 

To better understand the process, we first classified 

meetings in terms of actions. During the design activity, the 

group iterated through a series of actions to reach to a final 

ontology: divergence (new ideas and solutions were 

generated), convergence (solutions were merged, discussed 

and organized), evaluation (alternatives were analyzed in 

objective terms) and decision (decisions about whether to 

keep or remove concepts were made). Participants iterated 

through these actions for each element in the ontology. The 

following operations (and tools used to conduct them) 

occurred frequently in our observations and should be 

supported by a distributed system: 

• Explanation: these made heavy use of shared 

displays, where participants could explain their 

suggestions and argue for or against certain points 

of view. Deictic references and gestures were 

frequently used to underline statements. These 

operations were supported by an interactive 

smartboard and flipcharts in our meeting 

environment. Explanations helped participants 

establish common ground for discussion. We 

consider an “explanation”, those instances where 

one participant took floor control while others only 
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listened. In many instances, only brief 

explanations where given as part of discussions, 

these cases are considered as discussions. 

• Search and organization of information: 

throughout the process, participants would search 

for information to support certain points of view or 

generate alternative solutions. These were often 

conducted in the internal company network, and 

participants would bring official documents and 

norms that they believed should be included in the 

ontology. Very frequently, the search was 

conducted individually, outside the meetings. 

However, when the need for a particular piece of 

information was pressing, this operation was 

conducted during the meeting. 

• Storage and retrieval of references: participants 

would bring in new information pertinent to the 

ongoing discussion. Documents needed to be filed 

for easy access when necessary. One of the 

facilitators was responsible for saving the original 

files in a shared directory and always having 

printed copies at hand for reference. 

• Recording and remembrance of decisions: design 

decisions needed to be recorded and remembered 

for reference at a later moment. These were written 

down textually and incorporated into the ontology 

documentation (with decision dates). Rationale 

wasn’t explicitly captured, but sometimes 

participants needed to know the reasons behind 

certain decisions and it was up to the participants 

to remember why choices had been made. 

• Decision making: evaluation of alternatives and 

decision making happened throughout the process. 

Participants discussed each possibility, pointing 

out pros and cons and seeking consensus whenever 

possible, but resorting to a majority vote when not. 

• Assignment of individual tasks due at the 

following meeting: at each meeting, a few “take-

home” tasks were assigned to some of the 

participants. These involved gathering corporate 

information to be discussed at an upcoming 

meeting. Results of these tasks were documents, 

which were brought in at the next meeting, both in 

paper and digital formats. Control of task 

execution was exerted through social pressure. 

• Facilitator intervention: intervention by the 

facilitator was frequently necessary during the 

meetings. The most frequently occurring types of 

intervention were to prompt the group into 

generating new ideas; to help defuse arguments in 

cases of polarized discussion; to help the group 

focus on the subject when it strayed from the 

problem at hand; to help the group reach a 

decision or to remind the group of decisions. 

• Manipulating design objects: this was a key 

operation in the process. Through annotations, 

post-it notes and drawings on a shared workspace, 

participants could amend the ongoing ontology 

definition, recording ideas and alterations on the 

shared workspace. The group used different colors 

to represent the multiple stakeholders, so that each 

idea could be traced back to its originator. This 

operation was supported by a current 

representation (drawing) of the ontology, sheets of 

blank paper (both large and small, for new 

drawings), color pens and post-it notes. 

• Arguing point of view: this permeated the whole 

process, as participants engaged in lengthy 

discussions over each item in the ontology. 

Discussion was conducted face-to-face, so quick 

feedback and reaction to each idea was possible, 

and vision and gestures enabled floor control and 

turn-taking. Doubts were clarified by consulting 

the available material and each other. 

For each action, there was constant discussion. New 

information was brought in to strengthen points of view or 

generate new discussion. As there was little time to be 

wasted, information seeking operations were undertaken 

individually, so that the group could maximize discussion 

and interaction when face-to-face. At the end of each 

meeting, a few tasks relating to information seeking or 

organization were assigned to some of the participants. 

Other participants would volunteer additional information 

that they deemed relevant to the discussion during the 

meeting. The very last round of decision making was also 

undertaken individually, through a specially designed set of 

forms, to allow experts to review and vote on whether to 

remove or keep each ontological element and suggest 

changes to the definitions if necessary. 

The greatest difficulty was that participants shifted from 

one operation to the next and back seamlessly, 

acknowledging each other visually or taking the floor in 

turns to argue for or against each item discussed. This flow 

is hard to replicate in a computational environment.  

The negative effects of distance in group work have been 

extensively discussed [4]. However, distribution might 

become a necessity, especially due to difficulties arising 

from participants’ time allocation. Our sponsor requested 

that we investigate ways to conduct these meetings in a 

distributed way, to minimize travel. Our observations 

indicate that a particular combination of operations is 

necessary to enable ontology construction in distributed 

groups. Through an in-depth analysis of the process, we 

expect to elicit operations, objects and support tools and, 

through analyses of the affordances of these tools, to better 

understand and design a distributed support system. 

We are also analyzing existing tools to see how much 

support they can provide to this activity. However, at this 

point, we are skeptical that any one tool will fulfill all our 



 

needs. Instead, we expect our final solution will be a 

combination of existing and custom built tools. 

BRIEF ANALYSIS OF EXISTING SYSTEMS 

Our initial analysis of the process points us to a basic set of 

requirements. Intuitively, it seems important that the 

environment allow the creation of a shared workspace with: 

• Video and audio communication; 

• Representations of all participants (avatars); 

• A graphical representation of the ontology that 

allows direct manipulation and cross referencing 

with other media; 

• Annotations in different colors; 

• Textual definitions of the ontological elements; 

• Shared storage system, with search and retrieval 

functionalities; 

• Agenda and task management; 

• Meeting/rationale archival. 

The design object should be at the center of the process, and 

other documents and information must be linked to it in 

some way. Commercial systems that could support part of 

these activities seem to fall into one of three categories: 

video conferencing systems, desktop/application sharing 

systems or shared repositories. 

Video Conferencing Systems 

Video conferencing systems range from large, expensive 

solutions requiring special equipment to smaller systems 

such as Netmeeting. These systems provide a platform for 

communication through audio, video and text. Live 

Meeting, works with a special 360 degree camera, and is 

able to construct an image of a meeting room, with all 

participants in it. This gives users the illusion of the 

physical meeting space and enables participants to gauge 

each others’ reactions. While an improvement over 

Netmeeting, it still doesn’t fully support our process. 

Desktop/Application sharing Systems 

Systems such as Windows Meeting Space allow sharing of 

one’s desktop or applications with other participants, but 

most have no audiovisual capabilities. One notable 

exception is Groove, which allows users to create shared 

workspaces containing documents, drawings, files, tasks 

and notes and also features audiovisual communication. We 

have tested it extensively, but found synchronization to be 

quite slow in its peer-to-peer version. This problem, 

however, should disappear as the technology advances. 

Shared Repositories 

Different technologies may be used as shared repository 

and/or shared authoring and knowledge management 

systems. Wiki systems are one possibility that allows group 

authoring, enabling the participants to provide notes and 

record documents for later retrieval. We also fit in this 

category workflow and task management systems, as they 

enable the registration and control of individual tasks. This 

is stable technology that could be used in our solution. 

DISCUSSION 

While these types of systems provide a wealth of resources 

for remote group interaction, we still feel they are lacking, 

especially since no one system integrates all the necessary 

functionality. Supporting radical collocation is hard in 

collocated settings and even harder in a distributed 

configuration.  

We feel it is better to invest in a specific solution (ontology 

design, in our case) than to adopt existing off the shelf 

systems. The design process is a particular process, which 

necessitates direct manipulation and close collaboration and 

information exchange, and involves quite a bit of 

improvisation, as participants transitions between actions 

and operations manipulating the design space. These 

transitions are almost automatic and this is where the 

greatest difficulty lies: by introducing an additional element 

(the computer), individuals need to negotiate an additional 

layer to interact with each other, as opposed to interacting 

directly. The need for directly manipulating the design 

object is another strong constraint. In face to face to f ace 

environments, individuals alternate the attention between 

each other and the design object. In computational 

environments that is not yet possible. 

Thus, we will direct our efforts towards the design of a 

collaborative design support system, taking special care 

with the alternation between the different participants and 

artifacts. 
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