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Abstract: One core problem in open collective work environments is posed by
ambiguity. In both organization science and information systems, approaches have
been developed to mitigate this issue. Sensemaking research explains the problem
with a rich vocabulary, but does not offer tools or solutions. Extant knowledge on
ontologies offers such a tool, but implies a rigid and top-down view on the creation
and interaction on these artifacts. In our research, we will establish how these two
disparate approaches help to better understand how ambiguity in open collective
work can be reduced. In particular the use for discourse mapping is estimated to
influence open collective work.

1 Introduction

Social software used in open collective work (OCW) like Innocentive or Amazon
Mechanical Turk allow for providers, customers, users and other stakeholder groups to
interact on the web with ease. Their potential to increase interaction between different
groups of users has solved many difficult situations where task management and detailed
descriptions were necessary. Yet for situations where task descriptions reach a certain
level of complexity, ambiguity is still the outcome. This triggers sensemaking processes
of individuals and simultaneously reduces the ease for social software to solve complex
problems in open collective work. Ambiguity is particularly widespread if OCW centers
on services, i.e. an intangible good. Descriptions thereof, e.g. by text and images do not
necessarily provide enough context or semantic annotation to be understandable for
humans, let alone machines. There is hence a need to better understand how ambiguity in
open collective work can be reduced. To address this challenge, we use two still distinct
bodies of literature: research on ontologies – from the field of information systems – and
research on sensemaking – from the field of organization science.
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In information systems (IS), ontologies have been used as a technical artifact to reducing
ambiguity and creating meaning. Ontological engineering in the IS community has taken
a structured approach to solving such problems. An expert or a group of experts
construct abstract knowledge for future problem solutions. In situations which are
structured by nature, such as simple tasks or engineering artifacts, this method might
suffice. In unstructured situations such as innovation or scientific research, if no apparent
logical structure can be found instantly, top-down engineered ontologies have difficulties
to solve problems of ambiguity. Ontological engineering tries to provide users with
artifacts to structure these processes, yet these artifacts are static and difficult to
establish. Moreover, it takes a very narrow and – by its nature – technical focus, which
limits the problem of meaning creation to the top-down modeling of data structures.

In organization science (OS), the problem of reducing ambiguity has been approached
from a cognitive perspective. Sensemaking is understood as an iterative process of
constructing and creating meaning for individuals and groups of people. Weick [We95]
and other members of the OS community [BTT94] have argued that ambiguity is a
trigger for sensemaking processes with ambiguity reduction as an outcome.
Sensemaking tries to understand how meaning creation processes evolve and how they
are triggered. While sensemaking is very detailed in explaining the phenomena and
provides a rich language, it fails to provide a solution or tool to solve the problem.

Both strands of research have been regarded as distinct if not disjoint up to now. In the
context of open collective work, they can be seen as opposite ends of a continuum of
meaning creation from an organic to a mechanistic perspective. We want to provide a
first approach to integrating these perspectives and think of ontologies as artifacts for
meaning creation rather than data structures. The article at hand illustrates how these two
disparate approaches help to better understand how ambiguity in open collective work
can be reduced. The paper will proceed as follows: We will firstly go on to explaining in
brief the concept of ontologies and ontological engineering (Part 2). Using Weick’s 7
properties of sensemaking we will then try to establish possible connections of
ontologies and sensemaking (Part 2). Finally, we outline how discourse mapping can
combine research from these two perspectives by positioning other concepts related to
meaning creation in our continuum.

2 Ontologies and Ontological Engineering

In the field of IS, an ontology is defined as an explicit partial account of a shared
conceptualization [Gu98, Gr95]. Ontologies can be categorized into dimensions of
formality, subject matter and expressiveness [Bu08]. The degree of formality makes
ontologies more expressive than cognitive maps, which do not necessarily carry
semantics or semantic relationships in a machine-understandable fashion as well
[UG96]. Concepts annotated with a formal language (e.g., OWL or F-Logic) can be used
to create meaning for both humans and machines.
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The subject matter specifies the intention an ontology may be used for. It ranges from
application and task over domain to general and representation ontologies. In open
collective work all of these kinds can be applied (for a detailed overview please see
[Bu08]). Expressiveness refers to the scope a certain ontology tries to cover [LG01].
While heavy-weight ontologies try to cover a broad focal area and are highly complex in
nature, light-weight ontologies focus on only a limited conceptual space [GCF04]. Light-
weight ontologies may not have the same grade of expressiveness, but are a better
representation of a specific domain and hence seem especially suited to represent
conceptual models of collaborative virtual communities.

Ontological Engineering is the formalized and structured process of creating an ontology
[GCF04]. At its core it assumes a planning model for their construction. The problem of
planned data structures (which also a database schema is an example for) is their fixed
nature. If changes in the conceptualization occur, it is hard to impossible to adapt the
system to these changes. The initial framing of the situation remains even though
changes in the environment have occurred. The reaction to such changes is either very
costly or close to impossible, which means that such fixed data structures can only very
slowly respond to such changes and are thus not compatible with all sensemaking
processes.

3 From Sensemaking and Ontological Engineering to Discourse
Mapping

In organization science theories of sensemaking [We95] have already targeted problems
of meaning creation. Hitherto without providing a specific technical solution, but as
already mentioned with a rich language. Sensemaking according to Karl Weick, one of
the fathers of the concept, can be described along 7 properties [We95]. It is grounded in
identity construction, retrospective, enactive of sensible environments, social, ongoing,
focused on and by extracted cues, driven by plausibility rather than accuracy. It is about
creating meaning rather than creating decisions. A decision should stand at the end of a
sensemaking process, but does not necessarily have to. Meaning creation processes are
needed in situations where individuals cannot properly classify what they are confronted
with from their environment - an ambiguous situation. Subsequent, we will outline how
ontologies can support the sensemaking process. We proceed along the mentioned 7
attributes of sensemaking by Weick We95].

Sensemaking is a cognitive process in or between individuals it is thus grounded in
identity construction. Cognitive maps have been used to display these cognitive
processes in other disciplines such as psychology or management strategy [Hu90]. The
display of problems in a spatial (e.g., a graph) rather than a linear fashion (e.g., text) fits
the complex demands of such problems better. Yet these tools are usually analogous and
static in nature. If understood as a cognitive map, ontologies can overcome especially
these limitations and contribute well to the construction individual or group identities.
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Sensemaking tries to rationalize things in retrospect rather than making strict plans
which are to happen. “How should I know what I mean until I see what I say”, is one
core theme for this facet of sensemaking. Ontologies can support this by providing both
a basis for visualization but also the possibility for saving time-stamped data. Being able
to follow the development of meaning structures over time can be an important element
in the creation of shared frames or shared understanding.

Retrospective ability comes from the emergent structures ontologies can display. In other
words, they enact sense into their environment by offering a common meaning structure.
They offer a first starting point an individual or a group can adhere to in their framing
activities, yet are flexible towards being changed through techniques like ontology
mapping.

Sensemaking as well as the creation of ontologies can be understood as a social process.
In opposition to the all-knowing architect who designs a data structure from top-down,
ontologies being used for meaning creation need to integrate the opinions of many to
finally come to a solid conclusion. Emergent ontologies [Mi05] have been in the IS
communication for some time and provide the end product of an ontology as a side-
product through tagging or from text-extraction. The sensemaking process thus does not
happen on the actual ontology but the concepts and their relations are inferred from the
structure of interactions in a community.

The creation of an ontology, if only understood as simple data structure, will at some
point be finished. If understood as an artifact for meaning creation though, the process is
ongoing and one can only make a snapshot from this process as it evolves. This snapshot
is the ontology which is being used until it is being succeeded by a better
conceptualization of the focal environment.

Ontologies themselves are extracted cues. Designing one large ontology covering all
conceptual entities in the world would not be an achievable task. Each ontology needs to
focus on one cue from which it describes the whole; the negotiation between these
lightweight ontologies is what matters in the end.

Ontologies are accurate data structures in a formal sense and from a design perspective.
Data can be saved in ways that it is reusable, granular and formally correct. The process
of meaning creation which can be displayed using ontologies is not though it is driven by
plausibility rather than accuracy. Ontologies should thus be understood as a guideline to
structure discussion, with the potential to become a boundary object integrating a group
of people towards a common starting point (or frame) for their sensemaking activities.
An evolving stream of research which takes on this challenge is discourse mapping. It is
already present in an IS context in different initiatives such as ScholOnto or Cohere
[SK07]. From this background and from one of an emerging semantic web, discourse
mapping can be defined as the display of sensemaking processes through ontology-
driven boundary objects. These ontology-driven boundary objects are to be understood
as maps of a set of contributions in a discussion.
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Having clarified the relevance of ontologies for the sensemaking process and their static
counterpart cognitive maps, we see that there are more than the two perspectives of
sensemaking and ontologies which have been presented so far. In between the two ends
of the continuum, there are many strands of thought which argue for a mix of
mechanistic and organic perspective on meaning creation. On a theoretical layer these
publications do not provide lots of linkages into the organization science communication
on the topic. Except for Weick’s publications, they largely ignore important
contributions, yet provide the tools and the methodology to display sensemaking
processes. However, the sensemaking perspective could greatly enhance research on
emergent ontologies, collaborative ontology engineering and discourse mapping. It could
also function as an integration driver for more interdisciplinary contributions, which
would feed the recent developments in web science. The following figure is a first grasp
of what a continuum of meaning creation between the two extreme points IS and
Organization Science could look like.

Mechanistic Organic

Ontological
Engineering

Emergent
ontologies

Discourse
mapping

Cognitive
Mapping Sensemaking

Figure 1: A continuum of meaning creation between IS and Organization Science

5 Discussion and Conclusion

We have shown theoretically that a structuring approach to the design of IS is suitable
for both, structured situations and situations with high probability to reach structure. In
some situations in open collective work, however, no apparent structure is present or will
evolve. In this case, organization science sees individuals and groups in sensemaking
processes. With the idea of ontologies, these processes of meaning creation have an
equivalent in information systems. Yet both streams have to be seen as opposite ends of
a continuum. While the first offers a thorough understanding of the cognitive processes,
the latter offers hands-on tools. This paper has shown that integration of these
perspectives can enhance our understanding of ambiguity reduction in systems design
for open collective work platforms such as innovation markets or contests. In addition
we presented a first approach to systematizing extant knowledge in both domains using a
simple continuum.
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