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ABSTRACT 

Sensemaking is the activity of creating an adequate 
representation of a subject, according to one’s objectives. In 
certain situations, sensemaking can be undertaken as a 
group activity. In order to create tools to support group 
sensemaking, we need to understand the actions performed 
and the boundaries between group and individual work and 
how they affect the sensemaking activity. To accomplish 
that, we are have been conducting a series of ethnographic 
studies of the sensemaking activities of a group of experts 
constructing a representation of a domain. 

The group came together in 13 facilitated meetings to 
discuss and build an ontology to be used by an expert 
system. Meetings were recorded, and we are now reviewing 
these tapes to map the alternation between individual and 
group activities as the group oscillates between proto and 
proper representations of the domain. Participants switched 
between group and individual work, with group activities 
being more focused and convergent and individual 
activities being divergent. Negotiation and discussion 
enabled the group to arrive at a common model. 

In our paper, we present findings from a study focusing on 
the sensemaking process, its stages and most salient actions 
and how it oscillates between individual and group 
activities that contribute to the evolution of the 
representation. We expect these will help us further our 
goal of constructing systems to support this activity. 
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INTRODUCTION 

With the increase in the amount of information available, an 
added emphasis has been placed on ontologies as a way to 
model and reuse domain knowledge. Intelligent systems 
that deal with lots of data use ontologies to help process this 
data, which means results provided by these systems are 
strongly dependent on the quality of the underlying 
ontology. Thus, the knowledge acquisition process leading 
to the creation of the ontology is a crucial step, which may 
well determine the failure or success of the ontology-based 
application. 

The ontology design process is a knowledge creation 
activity, which transforms known information into a 
structured representation through reflection. The 
complexity involved in ontology design demands 
exploratory discussion and decision making by a group of 
people. Given that the different experts may have different 
points of view and conflicting interests, ontology creation 
as a collaborative process, in which knowledge is 
negotiated among all the stakeholders. During this process, 
users must make sense of the domain, increasing their 
understanding of it and of what aspects need to be described 
given their goals. Ontology construction is a collaborative 
sensemaking activity, where a group of people negotiates 
the meaning of concepts and relations that will be in the 
final representation. 

As a design process, ontological engineering is composed 
of three main phases: conception, refinement and 
validation. The group iterates through these phases until the 
final ontology is considered complete. In this paper, we 
present a study of group ontology construction in light of 
these three stages. This process is still poorly supported by 
technology, and our goal is to gain a better understanding of 
the different dynamics involved in each stage, in order to be 
able to design systems to support group sensemaking as 
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applied to ontology design. In order to create these tools, 
we need to investigate the boundaries between group and 
individual work and the associated creative process. 

To that end, we have been conducting studies of a group of 
individuals performing the task of constructing an 
ontological representation of a domain. The group came 
together in facilitated meetings to discuss and build a 
domain ontology to be used in an intelligent system. 
Participants alternated between group and individual work: 
contributions resulting from individual activities had higher 
divergence from the existing model whereas group 
activities were more focused and convergent. We believe 
this is partially due to the necessity to verbalize concepts 
and ideas in terms that fit the group’s understanding. 
Negotiation and discussion enable the group to arrive at a 
common model. 

This paper is organized as follows: in the next section, we 
present a brief look into some related work. In the 
following section, we look at the methodology followed 
and at the meeting itself. In the final section, we present our 
observations and draw some conclusions. 

RELATED WORK 

Sensemaking is a process of evolving an adequate 
representation of a subject, to help with a given task [7]. In 
this process, people try to find more and more effective 
representations, successively changing their representations 
until arriving at a suitable one. While it is frequently a lone 
activity, in certain situations is undertaken as a group 
activity. 

Sensemaking is described as an activity composed of four 
main processes: searching for representations (generation 
loop); instantiating representations (data coverage loop); 
shifting representations (representational shift); and 
consuming information [7]. These steps form a learning 
loop that leads to a representation that organizes 
information needed to perform and information task. 

 

Figure 1: Learning Loop Complex (from [7]) 

Some studies view the sensemaking activity as a spatio-
temporal process, where meaning emerges over time and 
space [10]. Sensemaking is a life-long continuous process, 
during which people encounter contradictions (situations 

that do not make sense) that impede progress. These 
contradictions are cognitive gaps, which must be bridged 
for the process to move on. Bridging the gap involves 
searching for, processing, creating and using information. 

Dervin and Frenette [***] identifies “verbings” as basic 
cognitive and emotional elements of sensemaking. An 
individual creates new words and concepts in his/her quest 
to bridge the cognitive gap. Working alone, the individual 
is free to create new words to express ideas and find new 
meanings that eliminate perceived contradictions in 
understanding. 

Weick [8] underscores the creative aspect of individual 
sensemaking, mentioning that, when faced with disruptions, 
individuals draw creatively on memory and past experience 
in the search for a solution. He also stresses the tension 
between individual innovation and collective control, where 
the individual creativity is frequently at odds with the 
group’s ideas and concepts, and conceptualizations need to 
be adjusted to the group’s needs. 

In group settings, different individuals may have different 
interpretations for the same event. Qu and Hansen [9] point 
out that this tension may lead to the generation of new 
knowledge, as the collision of ideas forces the comparison, 
merging and reconstruction of the representation. 

ANALYSIS OF A GROUP SENSEMAKING PROCESS 

We used ethnographic methods to understand how a team 
of expert safety engineers makes sense of accident reports 
using their knowledge, international safety norms and 
organizational mandates to create a description of a domain 
to be used as the basis for accident for accident 
investigation. We expected this rather simple task to be 
accomplished in 2 meetings in the period of one month, but 
it took considerably longer (13 meetings spread over 5 
months). This goes to show that, even within a group 
possessing similar knowledge and working in the same 
organization with well established rules and well known 
norms, considerable differences in interpretation still exist. 
The process required a lot of negotiation and discussion 
between the experts. 

Settings 

Within the ontology design process, we want to increase 
our understanding of how experts with similar, but not 
equal, knowledge negotiate to build this representation. To 
undertake this analysis, we selected a group of engineers 
engaged in the task of designing an ontology for oil 
platform accident reporting. This was a real-life task and a 
real application they were constructing, so experts had 
motivation to take the work seriously and put effort into it. 
Experts were assisted by two knowledge engineers, who 
facilitated the meetings and steered the process towards 
completion. 

The construction of the ontology took 13 meetings, spread 
over about 5 months. A total of 10 people participated in 
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the process, with 6 core participants and 4 occasional 
participants, who filled in for others or came when 
requested. Meetings were conducted in a special meeting 
room, with a large graph of the ontology available for 
manipulation, a flipchart and an interactive whiteboard 
where documents could be displayed. All meetings were 
filmed and transcribed for later review. The domain under 
discussion was oil platform accident reports, and experts 
were engineers who worked directly with this domain. 

 

Figure 2: Ontology Design Meeting 

Preparation for the design process started with a study of 
the domain and an agreement with the principal stakeholder 
on the purpose of the ontology and who would be involved. 
These were invited to the meetings, which happened at our 
facility. In the first meeting, a brief explanation of 
ontologies and their usage was given, and the goals and 
rules of the design process were established, ensuring all 
members were aware of what was expected of them. The 
process was conducted as a set of extreme collaboration 
sessions, where collocated engineers worked intensely 
throughout the day. In between meetings, knowledge 
engineers processed the information generated, organizing 
and archiving it for later use. 

Videotapes of the meetings were transcribed and form our 
body of data for analysis. A group of experts is reviewing 
tapes and transcripts and tagging conversations according to 
four main axes:  

• Actor: the person executing an action. 

• Action: the type of action being conducted. May 
be, for instance, argumentation for or against, 
questioning or describing a concept.  

• Goal: the goal of the action. Determines the 
objective of the actor when executing it. Some 
examples are: reinforcing point of view, lending 
authority of generating hypotheses. 

• Object: the object being manipulated. This will 
usually be an “ontological concept”, but may also 
be the “statement of goals for the meeting”. 

The careful reader will note the resemblance with the 
Activity Theory model, which describes and activity in 
terms of Objects, Subjects, Tools and Outcomes, sometimes 
including Community, Rules and Division of Labor [12]. 
We roughly follow the activity theory framework to 
describe the ontology design activity, but we are not so 
strict about it. At this point we do not consider tools, as we 
focus on the argumentative aspect of the process. 

It should be noted that, so far, we have only analyzed about 
10% of the recorded meetings: part of the first, second and 
third meetings have been tagged (three researchers are 
working in parallel). Even though only a fraction of the 
recordings has been analyzed, some observations on the 
negotiated nature of the process are possible.  

Ontology Design Stages 

The ontology construction process can be divided into three 
phases: conception, refinement and validation. Each stage 
has specific goals and particular characteristics. Certain 
activities are more salient in some stages than others. 

• Conception: in this phase, ideas are brought to the 
table for discussion. The goal of this phase is to 
enlarge the search space, experimenting with 
alternative solutions and looking for new 
possibilities. 

• Refinement: this phase’s goal is to explore 
alternatives in more detail, looking for desirable 
characteristics in each possibility and testing 
alternatives. This phase doesn’t significantly 
enlarge the search space, on the opposite, it may 
reduce it, through the consolidation of proposed 
ideas and selection of the best ones. 

• Validation: the last stage, validation is concerned 
with the evaluation and testing of proposed 
solutions, to make sure they the correct choices 
were made. 

Given these stages, we seek to identify the actions in each 
of them, how they contribute to the sensemaking process 
and how frequently they occur. It should be noted that, 
given that the analysis is in its initial stage, most of the data 
analyzed is for the initial conception stages of different 
concepts of the ontology. 

Preliminary Observations 

As mentioned above, these initial observations are biased 
due to the meetings studied thus far. There are many 
examples of actions falling within the Conception phase, 
but not as many of Refinement and Validation. 



 

 

Conception 

During the conception phase, we noted that discussions 
where more theoretic and broad. New ideas were generated 
and fewer challenges to concepts and ideas were presented. 
It constituted an exercise in understanding for all members 
involved. The whole group was engaged in trying to 
understand the concepts and how to organize them to fit 
their needs. Examples were more abstract and hypothetical, 
not necessarily grounded in reality. 

The majority of actions in this stage were of the creative 
type, with the goal of generating new hypothesis. 
Descriptive actions were also present, as participants 
described concepts and defined their meaning. While some 
reflection was present, it did not involve in depth 
questioning, and most new ideas were accepted with little 
change. 

Refinement 

During the refinement phase, most of the activities involved 
concept redefinition and terminological changes, with the 
frequent merger and division of terms. Plenty of examples 
were given, as evidence of what was being discussed, and 
in order to populate the ontology. These were real-life 
examples with a beginning, middle and end that grounded 
the ontology in reality. 

Reflexive and argumentative actions appear more 
frequently in this stage, as participants attempt to 
understand tradeoffs and argue their points of view. 

Validation 

In the validation stage, the most salient activity is 
questioning each concept, and testing the ontology with real 
cases. Concrete, recent examples of the given domain were 
provided for testing and explored in depth. 

In this change, reflection and argumentation are more 
prominent, as each concept is questioned and pros and cons 
are weighed. 

During all phases, experts invariably brought new proposals 
whenever they had the opportunity to work alone. These 
new proposals had to be explained to the group in terms 
they understood, or terms that were already defined in the 
ontology. This verbalization of ideas effectively constrained 
the solutions, as the participant doing the explaining would 
automatically try to fit the proposed idea into the existing 
model. By changing the way ideas were expressed and 
attempting to fit it into the existing framework, an idea, 
which might otherwise have been a big leap forward, 
becomes a small increment to the model.  

While alone, there is no need for the expert to constrain 
him/herself, he/she is free to create new concepts. In a 
group, there must be a certain amount of common ground 
between participants for them to be able to work together 
[***]. The verbalization necessary to bring the innovative 
representation to a level where common ground can be 
achieved reduces its innovative aspect. 

DISCUSSION 

When observing the dynamics of the process, we identified 
two forms of change: 

• Evolutionary steps, where small incremental 
changes are made to the model, after much 
discussion and consideration of alternatives. 

• Revolutionary leaps, where completely new ideas 
are generated, and new concepts and reasoning are 
introduced. 

Our observations thus far indicate that revolutionary 
changes occur in between meetings, when each expert has 
the freedom to think and explore individually. Given the 
chance, participants used the time to explore the domain 
and come up with novel alternatives, which had not 
previously been explored. On the other hand, evolutionary 
changes occurred in during the meeting, in the group 
setting. Participants bring their suggestions to the meeting 
and others explore, evaluate and criticize, usually making a 
few incremental alterations to the model. In other words, 
the group meeting time was used to evaluate and analyze 
alternatives, while the expert, working alone was 
unrestrained by the others and could imagine as innovative 
a solution as desired. If this solution was well thought out 
and well argued at the meeting, it would eventually make it 
to the final model. 

One important note is that, while the experts are free to 
create new concepts through “verbing” while working 
alone, when they bring their ideas to the group, they must 
externalize them through verbalization. This verbalization 
must be done in terms of terms and concepts familiar to the 
group or new terms must be explained and argued for. In 
this process, restrictions emerge that make the process less 
revolutionary and more evolutionary. 

This echoes some of Furnas’ [1] observations: describes 
sensemaking as a process of going through different 
representations in a search for the best one. According to 
this view, a sensemaker navigates through two partial 
models: one that represents paths in the space of possible 
representations (known as a proper representation) and 
another that captures some basic structures of the relevant 
world (called proto representation), yet is less constrained 
that the first one. 

A designer arrives at proper representations through a 
search in a representation space. This search starts with a 
simple, undifferentiated representation and arrives at a more 
elaborate representation through a series of incremental 
refinements. This search transitions from one representation 
to the next, adding structure specific to the task while 
verifying compatibility between different representations. 
This model captures the incremental dimension of 
sensemaking, which slowly accumulates structure and 
makes up a large portion of the sensemaking activity [1]. 

Proto representations capture different aspects of the 
domain, but are less constrained than the final proper 
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representations. Since it is less constrained, it is both easier 
to fit in the domain and less helpful. Proper representations 
should be more predictive, but the proto representations are 
closer to the data found in the world. To be correct and 
representative, proper representations must be compatible 
with the proto representations created about the domain. 
Early sensemaking involves constructing proto 
representations, which serve as a basis for exploration of 
proper representations [1]. 

Our observations indicate that, in group sensemaking, a 
designer creates proto representations when working alone, 
and a group of designers creates proper representations 
working as a group. This also ties into the observation that 
group ontology design is essentially a negotiation activity.  

After these initial observations, we mapped the 
sensemaking process as a state transition diagram, where a 
person moves from a state of equilibrium (where the 
domain is understood, and understanding is effortless) to a 
state of conflict (through the identification of cognitive 
gaps). The individual will then attempt to resolve these 
conflicts through a reconciliation strategy, and move to the 
state of reconciliation, where he or she creates, selects and 
interprets information that will bridge the cognitive gap. 
Repeated information manipulation activities might lead to 
new conflict states or to an equilibrium state, which is the 
final state sought by the user. 

 

Figure 3: Sensemaking state diagram 

In group settings, the reconciliation loop involves 
verbalization, which leads to evolutionary changes in the 
model. When working alone, the sensemaker has the 
freedom to do “verbing” instead, and may generate more 
revolutionary changes. 
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