Koskinen, M. & Pirinen, A. 2007. Boundary Actors in User-Developer Communication. In T. Tiainen, H. Isomäki, M.
Korpela, A. Mursu, P. Nykänen, M.-K. Paakki & S. Pekkola (eds.) Proceedings of the 30th Information Systems Research
Seminar in Scandinavia - IRIS30, pp. 950-967. Online publication D-2007-9. Department of Computer Sciences, University
of Tampere, Finland. Available online at http://www.sis.uta.fi/cs/reports/dsarja/D-2007-9.pdf.

Boundary Actors in User-Developer
Communication
Minna Koskinen

Anne Pirinen

University of Jyväskylä, Finland
miko@jyu.fi

University of Jyväskylä, Finland
apirine@jyu.fi

Abstract. Boundary actors are individuals located and acting in the intersection of
different groups intended to enhance and support communication and learning across
group boundaries. We review 13 articles addressing boundary acting in user-developer
communication in IS journals and identify different tasks of, and requirements for
boundary acting in cross-boundary communication. The findings are reflected upon a
layered model of communication. The model identifies different layers of meta-knowledge
that human beings use for interpreting messages: social knowledge, working knowledge,
content knowledge, symbolic knowledge, and computational knowledge. Communication
is not possible without this meta-knowledge. Our findings suggest that social knowledge
is needed for understanding and learning to take place in boundary acting. By
constituting the wider context of the communication situation, social knowledge seems
essential for correct interpretations to occur also on the other layers of communication. It
is necessary for people who communicate to acknowledge and adopt each other’s metaknowledge to be able to achieve mutual understanding in a communication situation.
Keywords. Systems development, boundary actors, communication, learning.

Introduction
Communication between users and system developers is one of the most
important issues in systems development (e.g. Bostrom, 1989; Fisher, 1999;
Hartwick & Barki, 2001; Keil & Carmel, 1995; Kraut & Streeter, 1995). This is
the phase where user knowledge and developer knowledge should interact
effectively in order for the project to design and implement a system that meets
user needs (Salaway, 1987). Knowledge is distributed among various persons and
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it needs to be processed and combined successfully (Butterfield, Cooprider &
Rathnam, 1994). Bostrom (1989) suggests that end-users and developers have
different frameworks through which they perceive the surrounding world. The
capability to integrate these different views into a common model of the system is
foremost important for a successful development project. Through
communication, mutual trust and influence between users and developers may be
increased (Nelson & Cooprider, 1996). Successful communication results in
shared meanings and mutual understanding among the participants.
Communication does not take place without luring problems and hence, we
need to understand what makes communication successful or unsuccessful in
creating correct understandings. Knowledge transfer as part of communication
involves knowledge transmission and knowledge absorption (Eskelinen,
Kokkinen, Koskinen & Tyrväinen, 2004). Even when knowledge transmission i.e.
information exchange occurs successfully, knowledge absorption i.e. learning
may fail. As users and developers have different expectations on each others’
critical skills, roles and understanding (Wynekoop & Walz, 1999), a key question
is whether the parties become to understand each others’ strengths, weaknesses,
and frameworks.
To transfer knowledge efficiently, users and developers must understand each
others’ needs and how they can contribute to the tasks at hand. Because users and
developers come from divergent organisational groups, it is relevant to study
boundary actors and boundary acting as mediators of communication and
learning. Boundary actors are individuals who are located at the intersection of
different groups, while boundary acting is intended to enhance communication
across group boundaries. In this study, we are specifically interested in the issues
that are important for communication and learning to take place in such crossboundary work.
We begin by discussing related research on user-developer communication and
learning, as well as research on boundary acting and boundary objects in userdeveloper communication. Then we describe the layered model of communication
that we use as the theoretical framework to understand boundary acting as support
for cross-boundary communication. Next we review 13 articles in scientific IS
journals addressing boundary acting and user-developer communication. By users
we mean people who use the developed system in their daily work, while
developers are people responsible for the design and implementation of the
system, e.g. designers, analysts, and programmers. Users may also play the role of
a developer, but these cases are omitted since we are specifically interested in
boundary acting. Thereafter, we discuss the findings in contrast to the layered
model of communication. Finally, we draw some conclusions.
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Research on Boundary Acting and Communication
User involvement or participation in information systems development (ISD) and
its role in system success has been an important research topic in information
systems research during the last decades. Several researchers (e.g. Sonnenwald,
1995; Fisher 1999; Hartwick & Barki, 2001; Gallivan & Keil, 2003) have studied
user participation and especially user-developer communication as a part of
participative action. According to Curtis, Krasner and Iscoe (1988), development
of large software systems must be treated, at least in part, as a learning,
communication, and negotiation process. Also Gallivan and Keil (2003) and
Zhong and Majchrzak (2004) argue the importance of communication and
learning, because diverse stakeholders have different knowledge, concepts,
assumptions, relationships, approaches, interests, and goals. Many researchers
(e.g. Curtis et al., 1988; Heiskanen & Similä, 1992; Mathiassen & Pedersen,
2005) have emphasised the need for developers to create, share and refine
knowledge about application domains, technologies, and project conditions.
Communication is often a troublesome task. Several studies (e.g. Long et al.,
1983; Tan, 1994; Gallivan & Keil, 2003) have identified problems and their
effects on user-developer communication, user participation, and ultimately on
project outcomes. Factors influencing communication breakdowns include
different cognitive and communicative abilities of individuals, different
representational formats, different work contexts, local jargon and cultural norms.
Many of the causes of communication breakdowns stem from the fact that
communication between users and developers takes place between two divergent
groups (Pan & Yap, 1999). Several studies have also suggested solutions to these
problems. Janson, Woo and Smith (1993) state that the discourse must include
models understandable for both parties. The use of technical communicators
(Fisher, 1999), interpreters or translators (Curtis et al., 1988; Janson, Woo &
Smith, 1993; Sonnenwald, 1995) can also assist in achieving a mutual
understanding between users and developers. Some researchers (e.g. Kraut &
Streeter, 1995; Pan & Yap, 1999) have discovered that the choices of
communication style (formal vs. informal), communication channels and the
frequency of communication are suitable for different types of activities at
different stages of the development process. Keil and Carmel (1995) also remind
that direct and indirect forms of communication are suitable for different
situations and goals.
Learning as a part of communication has also attracted interest. Even though
effective communication activities are an essential part of successful ISD (e.g.
Salaway, 1987; Curtis et al., 1988) they do not alone lead to learning (Zhong &
Majchrzak, 2004). Newman and Noble (1990) emphasise the importance of twoway communication because it works as a precursor of learning. Vandenbosch
and Higgins (1996) propose there are two forms of learning: model maintenance
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and model building. When efficient and effective mutual insight is required for
ISD outcomes, model building is considered to be a more important form of
learning (Kirsch & Beath, 1996; Zhong & Majchrzak, 2004). Eskelinen et al.
(2004) perceive absorption of knowledge, as part of knowledge transfer, to be
inherently a learning process involving both explicit and tacit knowledge. In a
similar vein, Walz et al. (1993) consider knowledge acquisition, sharing and
integration as central activities for learning necessary knowledge. Although there
are also other factors that bear on the outcomes, an effective learning process is
critical to the success of ISD (Lyytinen, 1987; Wastell, 1999; Lyytinen & Robey,
1999; Zhong & Majchrzak, 2004).
Atwood et al. (1995) point out a need for building infrastructures that support
relationships, work practices, and social intercourse among communities of
learners and knowledge workers. Levina and Vaast (2005) continue by
emphasising the need for competencies for spanning the boundaries of
professional fields and organisations and especially the specific role of boundary
spanners, or “boundary actors” in more general terms. Boundary actors play a
vital role by facilitating the sharing of expertise between two or more groups of
people separated by location, hierarchy, or function. Boundary actors may operate
in varying roles e.g. in informational or representational boundary roles (Aldrich
& Herker, 1977; Tushman & Scanlan, 1981). Several researchers (e.g. Long et al.,
1983; Curtis et al., 1988) acknowledge that boundary actors may assist in
avoiding or reducing communication breakdowns. However, also weaknesses and
failures in boundary acting have been reported. For example, Heiskanen and
Similä (1992) point out problems such as thin spread of application domain
knowledge, conflicting requirements and communication breakdowns. This
means that the skills and qualities of a boundary actor have a significant influence
on the success of boundary acting.
Besides boundary acting, communication across group boundaries can be
aided also by the use of boundary objects. Star and Griesemer (1989) define
boundary objects as “objects which are plastic enough to adapt to local needs and
constraints of the several parties employing them, yet robust enough to maintain a
common identity across sites”. Thus, boundary objects assist in communication
and knowledge transfer across the boundaries by offering some common ground
between divergent groups. According to Carlile (2002) an effective boundary
object establishes a shared syntax or language for individuals to represent their
knowledge, provides a concrete means for individuals to specify and learn about
their differences and dependencies across a given boundary, and facilitates a
process where individuals can jointly transform their knowledge.
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Layered Model of Communication
Koskinen, Liimatainen, Berki and Jäkälä (2005) introduce a layered model of
communication in the context of information systems and human interaction.
They emphasise that human communication is not simple information transfer
from a sender to a receiver through some information channel, and that words
cannot fully transfer knowledge, not even information. They posit that to
articulate and understand information, a human being needs to perform a
complex, many-layered interpretation task using his or her meta-knowledge
related to the message, the other party, and the situation. This meta-knowledge
functions tacitly so that people can focus on the delivered messages and comes
into focus only when reflecting upon it (e.g., while studying means of
communication and ways of performing).
Communication between two persons emerges from two-way mental-physical
transformations that proceed through five layers. At each layer, a specific type of
meta-knowledge contributes to the creation or interpretation of the message. Most
of this meta-knowledge is not directly communicated but is yet required for to
understand the meaning and purpose of the message.
• Social knowledge relates to human and social intentions and their
implications on human and social worlds, and the fundamental human
assumptions and belief and value systems. It may also concern discourses
and communication, and personal and social emotions.
• Working knowledge deals with the environment and present conditions, and
their effect in this context. It also includes knowledge that helps to create
new knowledge to use and process information in a given situation, and
historical knowledge of the conditions and factors present in a given
situation.
• Content knowledge deals with the purpose of information entities, the
intended meaning of concepts and conceptual relationships used in an
information entity, and the conceptual structure of an information entity.
• Symbolic knowledge deals with the way of representing information entities.
It includes, for example, knowledge of how certain symbols should be
interpreted and how different information entities are represented.
• Computational knowledge concerns the way how information entities are
technically and physically implemented and processed. It includes, for
example, knowledge of how information entities are implemented and
processed as signals and signal flows, and knowledge of the concrete
technical implementation and processing of information entities as physical
objects.
Although Koskinen et al. (2005) point out that all social interaction occurs
through the physical world, they restrict their interest specifically in the mentalphysical transformations that occur in the mind of persons who interact with each
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other. For our purposes, we need to extend this model to account for phenomena
on the physical layer, and adopt the term “knowledge object”.
• Knowledge objects are physical codifications of combined knowledge and
knowledge processes that are produced and used as mediators of
communication. A unique characteristic of the human mind is awareness of
knowledge objects and the capability of giving a multitude of meanings to
these objects.
In our view, communication and learning are inseparable. Learning requires
communication, and also vice versa, communication requires learning. To be able
to achieve mutual understanding in a communication situation, it is necessary to
acknowledge and adopt the other person’s meta-knowledge in order to interpret
the actual meaning of the message and to make an authentic transformation from
transferred data into information and further into knowledge. Therefore we can
conclude that successful communication and knowledge transfer cannot occur
without learning of the other person’s meta-knowledge. This also sets a limitation
for the role of boundary objects. Boundary objects are knowledge objects that
mediate knowledge transfer across boundaries on the physical layer. We see that
even though boundary objects can aid communication and knowledge transfer,
they cannot facilitate knowledge transfer as efficiently as boundary actors,
because boundary objects cannot create situation-specific and context-sensitive
translations between different meta-knowledge bases on the upper layers of
communication.

Boundary Actors in Systems Development – a review
We review 13 scientific journal articles, each of which reports an empirical study
on communication and boundary acting in systems development. The purpose of
the review is to increase our understanding of the role of boundary actors and
boundary acting as facilitators of communication and knowledge transfer in
systems development. We are especially interested in where and how boundary
acting may facilitate communication and knowledge transfer on the upper layers
of the communication model and how meta-knowledge is related to it. For this
review, we searched digital libraries for journal articles that deal with
communication and systems development. From these articles we chose the ones
that explicitly concern some form of boundary acting as a means for improving
communication in systems development. Here we also looked for referenced
articles to include them in the review. In the following, we report the major
statements we identified in the selected studies concerning these issues.
Curtis, Krasner and Iscoe (1988) find that substantial time commitment is
required at learning the application domain in depth. Developers have to learn and
integrate many forms of information and knowledge about diverse areas, and
occasionally even about how different users perform the tasks. Some individuals
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may have remarkable control over project direction and outcome due to their
superior application domain knowledge. They may perform broader roles and be
recognized as the intellectual core of the project by other project members. These
individuals are extremely familiar with the application domain and able to map
between different knowledge domains. They are adept at identifying unstated
requirements, constraints, and exceptional conditions, and their broad
understanding allows them to integrate different, sometimes even competing
perspectives. These individuals usually possess exceptional communication skills
and often spend much of their time educating others about the application domain
and its mapping into computational structures. They become focal points of
communication, providing others more knowledge about the system. They are
also a primary source of coordination in a project and are willing to engage in
networks that assist a project’s technical integration. They are often crucial in
keeping communication channels open between rival groups.
Bostrom (1989) finds that parties involved in systems development bring
different frames of reference to communication. The parties have different
domain knowledge and use vocabulary of their domain. Achieving mutual
understanding through effective communication helps to promote shared meaning
and creating a common frame. Reframing changes the way a person frames and
understands events and thus changes the meaning of the events. Thereby, the
person’s responses and behaviors also change. The greater the semantic gap
between parties, the more effort in communication is required to establish
semantic equivalence. If vague language is used and more specific information is
not requested, the questioner must fill in gaps based on his or her own frame. The
listeners then draw the assumptions they believe are most appropriate. This
creates an opportunity for misunderstanding. Although shared frames have not
been created, the parties go on operating under the assumption that their own
view is shared by the other. Verbal statements and questions allow the
communicator to both guide the direction and to ensure that the discussion stays
within the established outcome frame. These questions may prompt for evidence,
challenge relevancy, or be cues or probes to elicit specific information.
Heiskanen and Similä (1992) study gatekeepers that are organizational actors
located at the junction of several communication channels and able to regulate the
flow of communication between organizational parties. In case different actors
have different views of the desired features of the future system, the gatekeeper
must act as a compromiser between the disagreeing parties, while in case an actor
changes his or her view, the gatekeeper must step aside as early as possible to
enhance the mutual learning of the users and the developers at the earliest point.
The gatekeeper has the power to control the interaction of other actors through
formal and also quite often informal decision making (managerial role). The
gatekeeper is also able to act as an intermediate, mainly between the users and the
developers (substantial role). Combining both managerial and substantial
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gatekeeper roles into a single person reduces the amount of communication
needed and enhances the decision making, but also requires considerable
experience and skills that may be lacking in many circumstances. The gatekeeper
may use his or her organizational position either to increase his or her own power
or to thwart the aggrandizements of others.
Janson, Woo and Smith (1992) find that because language is an instrument
for effecting change, it must be analyzed and interpreted in terms of the speaker
and the hearer’s social environment as communicative action. Instrumental action
is evaluated using technical criteria, which implies assessing the efficiency by
which success is achieved. Instrumental action is appropriate in non-social
setting. Strategic action seeks to influence decisions of a rational opponent and its
success requires that the hearer accepts the speaker’s actions as suitable with
respect to interpersonal authority and power relations. Communicative action has
goals based on mutual acceptance, and therefore reaching understanding takes
priority over rational efficiency, calling for candor, truthfulness, sincerity, and
veracity as the validity claim. Progressing from instrumental action through
strategic action to communicative action implies validity claims of increasing
complexity. Meaningful user involvement and participation with individuals
acting as equals occurs only when there is veracity. Design uncertainty and user
resistance can play an important role ensuring system success. The designers’
sensitivity to non-technical issues, accompanied by an appropriate communicative
strategy, encourages meaningful user participation, results in an understanding
and alleviation of user resistance, and enhances the prospects for successful
system implementation.
Williams and Begg (1993) find that users cannot be expected to describe their
work and needs in the language and the point of view of the developer, while
developers seldom have an intuitive grasp of their users’ working life or the
environment in which a product will be used. For the dialogue between a user and
a developer to be meaningful, the discourse must include models that both parties
can understand. A third party can serve as translator between the users and the
developers. By enabling the user to participate in design, the translator may also
be able to overcome the user’s reluctance to confide in the developer and trust
him or her to turn privileged information into a useful tool. The translator is
accepted and trusted by both users and developers as somebody who speaks their
language and knows how their work responsibilities are being affected by the
project, i.e., as someone who meets their criteria of competence. Translation
concerns not only interpretation of tasks and terminology but may include also
negotiation and facilitation and it may occur either within the design group or
between the design group and other interest groups. The translator role is arduous
and can be performed well only by a few people with exceptional contextdependent qualities, and thus deserves recognition and reward but should not be
institutionalized since it could foster rigidity in the translation process.
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Tan (1994) finds that ineffective communication stems from differences, e.g.,
in personality, perceptions, attitudes and values, roles and functions, and
cognitive processing. Mutual understanding can be fostered through shifting
perspective, managing transaction, and establishing rapport. It is established when
individuals working toward a mutual objective are able to comprehend what the
other party is trying to do and why that party does what he or she does. Shared
meaning implies that communicators must have similar cognitive choices and that
they know they share the same knowledge domain. When communicators select
similar cognitive objects, they share common codes or rules and there is less
misinterpretation and misinformation and less cognitive dissonance between the
communicators. Cognitive dissonance can make information processing stressful
and problematic when confronted with multiple alternatives.
Kraut and Streeter (1995) find that barriers between groups (geographical,
organizational, or social) reduce people’s opportunities and eagerness to share
information and to learn from distant colleagues. Although compartments
promote organization efficiency in large groups by shielding people from
unnecessary information, they also limit people’s breadth of experience leading to
errors, narrowness, and insufficient opportunity for comparing knowledge. They
may also reduce the motivation to interact with relevant others and to accept new
ideas. Formal tools and procedures address the problems of coordination only
partially. Formal communication, which is carried out through relatively noninteractive and impersonal communication channels, is useful for coordinating
routine transactions within groups and organizations. Informal communication,
which is personal, peer-oriented, and interactive, is instead useful in the face of
uncertainty. It is the primary way that information flows into and through R&D
organizations. Also, the ease of acquiring information (e.g. physical proximity) is
at least as important as the quality of the information in determining the sources
that people use. However, the inefficiencies of pair-wise face-to-face
communication may preclude its use as a practical technique in large sized
projects.
Sonnenwald (1995) identifies several roles that span group boundaries and
assist inter-group communication. Agents foster goodwill among participants by
providing opportunities for communication among participants, reinforcing the
super-ordinate goal, and helping participants negotiate differences. Conflicts
among groups during development seem to arise from deviations from prior
decisions, theme incompatibilities, language differences, incomplete specialized
knowledge, and power relationships. Boundary translators explain their group’s
perspective for participants in other groups to increase their knowledge and
understanding about the group. External stars interact with people outside the
design situation to get ideas and to validate or receive recognition for their
expertise. Gatekeepers filter information that originates outside the group to the
group members, and also withhold information from group members if seen
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necessary. Inter-group starts interact frequently with members from other groups
and represent their group during those interactions.
Nelson and Cooprider (1996) find that shared knowledge must be expressed
in words or symbols that are common to the social domain of the parties involved.
There must be sensitivity to and appreciation and understanding of the frames of
reference and interpretations of other parties. When faced with information that is
not consistent with their own reality, humans experience internal conflict
(“cognitive dissonance”). The way how the customer articulates design and
support needs may be foreign and inconsistent with the terminology and methods
the developers use and understand. Thus the developers may attempt to translate
the message without sufficient domain knowledge to interpret the requirements.
By understanding what motivates group members to seek knowledge and reduce
inconsistency, it is possible to identify the mechanisms that facilitate knowledge
transfer between groups. Antecedents of shared knowledge are mutual trust based
on mutual commitment and a stable long-term relationship, as well as mutual
appreciation and ability to influence each other in the process.
Gallivan and Keil (2003) find that ineffective communication can negate any
benefits that might accrue from high levels of user participation. Project managers
must question what information users may not readily volunteer, and try to create
an environment where users feel free to share their concerns. Effective
communication cannot occur when users withhold negative feedback about a
system, either because they perceive such views to be “undiscussable” or because
prior history has shown that such negative feedback will be ignored. The way
how user participation is managed has much to do with the negative outcomes
that occur. Even if there were numerous communication channels established for
user-developer feedback, they ultimately might be proved ineffective. A
combination of weak signals from the users, a substantial “noise” citing various
incidental problems diverting attention from the actual ones, and selective
perception on the part of the developers can lead a project to failure.
Jin and Montague (2003) find that there may be unintended consequences of
rational control measures and deviations from the original plans and initial
concerns that reflect as problems in communication in a development project.
There are several potential sources of communication problems. There may be
underlying conflicting interests and self-defense needs in a troubled project
situation, power imbalance between user and developer groups, and a
concomitant lack of mutual trust. It may be assumed or believed that the initial
“rational” project organization structure and guidelines for project control, once
in place, would reasonably guarantee project success. The participants may lack
understanding of the unrealistic project deadline and unmanageable project scope,
be unprepared for unforeseen or unexpected events in changing environment and
deviations from the original plans, and be unable to make flexible and timely
feedback adjustments. Based on the case description, we are also able to identify
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a serious lack of proper communication skills and knowledge as a source of
serious problems.
Zhong and Majchrzak (2004) find that stakeholders must not only learn
others’ knowledge but must adapt their own knowledge to the specific context
through learning. The authors identify two types of adaptation. In model
maintenance, learning occurs when new information fits into the existing mental
models and confirms what is already held to be true. Model building, instead, can
be described as the “creation of a new domain view” and involves the synthesis
and restructuring of each party’s perspective on goals, interests, beliefs,
assumptions, business, and technical knowledge. Essential in facilitating learning
are the self-elaborations that explanations generate. Elaborated explanations help
individuals to explore and develop their understanding and acceptance. The
socio-cognitive conflict involved encourages individuals to explain and justify
their positions and to seek new information to solve disagreements. This
cognitive clarification leads to spontaneously constructing an understanding of
the problem. In fact, the elaborator learns more efficiently and effectively in the
learning process than the listeners.
Levina and Vaast (2005) find that continuity of local practices allows people
to act knowledgeably in a given material, historical, and social context. At the
same time, however, they are also distinguished from others who do not practice
in similar fashion. Discontinuities in practice (i.e., boundaries of fields) create
opportunities for organizations to develop a knowledge-based competitive
advantage. Engaging members from different fields in their relating practices
(“boundary spanning”) develop a knowledge-based competence in product
development. Integrating various sources of expertise requires overcoming
obstacles associated with knowledge embeddedness and tacitness. Success
requires that organizational members are effectively engaged in practices that
allow them to span the boundaries of diverse settings. Boundary spanners
facilitate the sharing of expertise by linking two or more groups of people
separated by location, hierarchy, or function. Multiple roles of boundary spanners
may often come into conflict, thereby leading to stress and burnout since they are
expected to be both sensitive to social cues and competent in multiple domains.
The ongoing use of an artifact by agents within a specific social context is what
gives it meaning and makes it an actual boundary object. To use an artifact means
to incorporate it symbolically into the ongoing dialogue about the practice.
Our findings are summarized in Table 1. The table enumerates the main tasks
and skills of boundary actors that are presented in the articles and associates them
to the layers of the layered communication model. Boundary actors appear to be a
useful means to improve cross-boundary communication– especially on the layers
of social and working knowledge – to close the semantic gap between users and
developers in systems development.
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Tasks and skills
Understanding different
perspectives and
interpretations
Creating mappings between
knowledge domains
Understanding conflicting
interests and needs, and
possible power imbalance
and lack of trust
Facilitating cooperation and
emergence of trust
Creating links and mediating
between parties

Layers
Social knowledge

Providing opportunities for
communication
Guiding the flow of
communication
Regulating the flow of
communication
Negotiating differences and
compromising
Translating between parties

Working knowledge

References
Curtis et al. 1988; Nelson
& Cooprider 1996

Social knowledge

Curtis et al. 1988; Levina
& Vaast 2005
Social & working Jin & Montague 2003
knowledge

Social & working
knowledge
Working knowledge

Working knowledge
Working knowledge
Working knowledge

Creating common models
and language

Several layers of
knowledge
Several layers of
knowledge

Reconciling between
domains and vocabularies

Several layers of
knowledge

Good communication skills
Several layers of
and sensitivity to social cues, knowledge
domains and context

Curtis et al. 1988; Janson,
Woo & Smith 1993
Heiskanen & Similä
1992; Levina & Vaast
2005
Sonnenwald 1995
Bostrom 1989;
Sonnenwald 1995
Heiskanen & Similä
1992; Sonnenwald 1995
Heiskanen & Similä
1992; Sonnenwald 1995
Williams & Begg 1993;
Sonnenwald 1995
Williams & Begg 1993;
Nelson & Cooprider
1996; Zhong &
Majchrzak 2004
Curtis et al. 1988;
Bostrom 1989; Tan 1994;
Sonnenwald 1995
Curtis et al. 1988; Levina
& Vaast 2005; Janson,
Woo & Smith 1992;
Williams & Begg 1993

Table 1. Main tasks and skills of boundary actors as surfaced in the review

Proceedings of the 30th Information Systems Research Seminar in Scandinavia IRIS 2007
Tiainen et al. (eds) (2007), http://www.cs.uta.fi/reports/dsarja/

12
961

Koskinen and Pirinen: Boundary Actors in User-Developer Communication

Discussion
Boundary actors are vital individuals who facilitate the sharing of expertise by
linking two or more diverse groups and providing a possibility to control
communication channels between them. The main tasks of boundary actors
appear on the upper two layers of the communication model. On the social layer,
a boundary actor acts as an intermediate between the parties and creating links
between them, translates between the parties, and facilitates the discourse by
aiding in creating models and language that both parties can understand and
compromising when there are disagreements. On the working layer, a boundary
actor provides opportunities for communication among participants, reinforcing
the super-ordinate goal, and helping participants negotiate differences, regulates
the flow of communication between parties, filters and withholds information if
necessary, and facilitates in-depth communication by guiding the direction of
discussion and prompting for further information and clarification.
Our findings suggest that social knowledge is a key factor for understanding
and learning to take place in boundary acting. By constituting the wider context
of the communication situation, social knowledge seems essential for correct
interpretations to occur also on the other layers of communication. This becomes
clear in cross-boundary communication. Boundary actors should be familiar with
the knowledge domains involved and able to create valid mapping between them,
and to be able to reconcile different frames of reference, different domain
knowledge, and different domain vocabularies. Competence in multiple domains
and understanding of different perspectives is required with adeptness at
identifying unstated requirements, constraints, and exceptional conditions. Also
good communication skills and sensitivity to social cues and to the context is
needed, as well as sensitivity to and appreciation and understanding of the frames
of reference and interpretations of the different parties. The underlying conflicting
interests and self-defense needs should be understood, as well as the possible
power imbalance between parties and a concomitant lack of mutual trust.
Boundary acting is clearly a challenging task that poses various demands for
skilful boundary actors.
Our view that it is necessary for people who communicate to acknowledge and
adopt each other’s meta-knowledge to be able to achieve mutual understanding in
a communication situation is supported by the analyzed studies. Language must
be interpreted in terms of the other party’s social environment. Boundaries
between groups are formed in a given material, historical, and social context as
local practices evolve into a unique fashion and they limit people’s breadth of
experience leading to errors and narrowness. Learning each other’s knowledge
and adapting one’s own knowledge to the specific context is necessary, which
also requires overcoming obstacles caused by knowledge embeddedness and
tacitness. The greater the knowledge gap between parties, the more effort is
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required in communication. Without sufficient information, the listener has to fill
knowledge gaps by his or her own meta-knowledge, which may lead the parties to
operate under a false assumption that they share their view. With common metaknowledge shared by the parties, there is better understanding and less
misinterpretation between the communicators. Through boundary acting,
communication and the achievement of mutual understanding is possible, because
boundary actors can provide information about the social contexts of different
parties, i.e. essential meta-knowledge needed in the interpretation and knowledge
absorption process.
Boundary acting requires social sounding and mutual learning, in which a new
domain view is created through the synthesis and restructuring of each party’s
perspective on goals, interests, beliefs, assumptions, business, and technical
knowledge. Boundary actors can facilitate the achievement of mutual
understanding and learning of the parties by interpreting information into an
understandable form for other groups or individuals, serving as a customer or user
representatives, facilitating cooperation and emergence of trust or functioning as a
connection node between customers and developers. It is necessary that the
boundary actor is accepted and trusted by all parties as somebody who speaks
their language and meets their criteria of domain competence. Boundary actors
also can foster mutual understanding through shifting perspective, managing
transaction, and establishing rapport. Explaining one’s own view generates selfelaborations that are essential for learning because they help individuals to
explore and develop their understanding of the problem. Moreover, by
understanding what motivates group members to seek knowledge and reduce
inconsistency, it is possible to identify mechanisms that facilitate knowledge
transfer between groups.
In our view boundary objects are tightly connected to the communication and
social context. Boundary objects offer a physical connection between different
parties and therefore provide a common ground for communication and
knowledge transfer. In our extension of the layered communication model,
boundary objects i.e. knowledge objects are located at the physical layer which
functions as a channel for social interaction. Boundary objects store situationspecific and context-sensitive information because they receive their meaning
from the ongoing use of an artifact by agents within a specific social context and
the use of a boundary object incorporates it symbolically into the ongoing
dialogue about the local practice. Boundary objects may function as a mediator in
the cross-boundary communication situation but they alone cannot provide
necessary knowledge needed for the right transformation from data to knowledge.
For the transformation process to be successful, boundary acting becomes a
necessity.
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Conclusion
We conducted an analysis of 13 articles in scientific IS journals in order to
identify different aspects of boundary acting as facilitators of communication in
information systems development. The core statements were reflected upon the
layered model of communication presented by Koskinen and others (2005) that
we extended with the notion of knowledge objects at the physical layer. The
findings are insightful and help to identify different requirements of boundary
acting.
We can conclude that communication can be facilitated by boundary actors
and boundary objects. Actions taken by another party should not be interpreted
merely through one’s own meta-knowledge and mental frame but learning the
other party’s meta-knowledge is required. Power relationships should be
organized in such a way that problems are minimized or do not arise at all. To our
view, a skilful boundary actor should be able to identify and familiarize oneself
with the contexts in a communication situation, to assess the degree of
heterogeneity in a communication situation, and to facilitate participants to
escape strong frames when necessary for problem solving and to create a new
common frame. It is important to detect fundamental challenges in the
communication situation and to identify and adopt suitable communication
techniques to overcome them. A boundary actor should be able to provide an
infrastructural frame for communication by clear and responsible decisions,
principles and instructions, to read between lines but look also for disconfirming
evidence for assumptions and conclusions. A boundary actor should also be able
to make a sensitive issue voiced but not forcing it open to excess criticisms that
would suppress it, and. to show the participants care and understanding of their
position, although not necessarily acting upon it for good reasons.
We find the layered model of communication feasible for framing different
aspects of communication and learning in user-developer interaction. The
findings suggest that social knowledge is a key factor for understanding and
learning to take place in boundary acting. By constituting the wider context of the
communication situation, social knowledge seems essential for correct
interpretations to occur also on the other layers of communication. The findings
also support our view that it is necessary to acknowledge and adopt each other’s
meta-knowledge to be able to achieve mutual understanding in a communication
situation. We also perceive a strong connection between boundary objects, social
context and communication. In the future, we need to conduct more detailed and
more focused studies to enlighten the different aspects of boundary acting,
communication and learning in relation to the layered model of communication.
Also more research on the role of boundary objects as knowledge objects should
be carried out.
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