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Introduction

Implementation of technology in an organization can be regarded as a learning
process and, in particular, implementation of groupware technology, as a
collaborative learning process. In this chapter we propose a model of learning-
oriented implementation of groupware technologies. We believe that the moddl is
useful in several ways. The model provides novel insights, highlighting issues
relevant to the human aspects of implementation processes. Moreover, we envisage
that is it possible to improve such processes, based on the understanding provided by
our model.

With collaborative technologies we mean computer-based systems that give
support for collaborative work. Systems specifically designed to do so are commonly
called groupware. But with the rise of internet technologies on the one hand and
integrated office environments on the other hand, the distinction between groupware
and other information and communication technology gets blurred. Relevant for our
perspective is not whether a system to be implemented classifies as a groupware
system, but whether the technology is to be instrumental in supporting collaborative
work.

Learning continually takes place at different levels, ranging from the individual to
the organizational level. Characteristic for collaborative work, in which a team works
asaunit in addressing atask, is that a team learning level can be distinguished. There
is a body of knowledge about collaborative on-the-job learning (Marsik and Watkins,
1992; Dixon, 1994; Swieringa & Wierdsma, 1994; Onstenk, 1995; Watkins &



Marsick, 1996), but by and large this is not taken up in the groupware implementation
literature.

The perspective presented here is a novel one, therefore it is worthwhile to
motivate our view before we present the theoretical framework. Why would we want
to consider a collaborative technology implementation process as a collaborative on-
the-job learning process?

— User groups adapt a novel way of working when a new technology is introduced.
Not al groups do this in the same manner, and this adoption process, called
appropriation (DeSanctis and Poole, 1994; Ruel, 2001) depends on the group
processes. The terms in which one describes the appropriation process — sharing
understanding, mutual adjustment — are closely related to learning theory.

— Changes in technology do not only alow more effective ways of doing the same
work, but, in addition, lead to changes in various aspects of professiona
competency such as knowledge, skills, and attitudes. That, in turn, could influence
on-going use of technology. Hence, in theory, there is an on-going evolutionary
process of professional and technological development.

— While using collaborative technology in practical situations, user groups gradually
discover the affordances provided by the system and come up with new,
unforeseen ways of working. We believe that lots could be gained from
collaborative technology if users exploit their group learning potential to a large
extent.

— In severa accounts of case studies, the implementation process did not take place
in an optimal way, and the cause of this has been attributed to a lack of reflective
restructuring among the users. (Tucker et a., 2001; Hettinga and Schippers 2001)

These arguments suggest that an appropriate collaborative learning climate in an
organization could lead to better implementation of groupware. Having insights in the
relevant aspects, we are able to recognize obstacles to the proper learning process and
we could improve the process by eliminating, or at least diminishing these obstacles.

On a genera level, an approach based on learning fits well to a systemic view
(Checkland and Scholes, 1990). As indicated by numerous case studies (e.g. Bikson
and Eveland, 1996; Orlikowski 1996), implementation of collaborative technologies
does not follow a straight path that can be laid out in advance. The process is to be
adapted as the implementation unfolds.

The purpose of this chapter, in sum, is, firstly, to present our ideas about the
influence of group learning on on-going use of collaborative technologies and,
secondly, to propose a model, in which implementation is regarded as a learning
process that takes place at different levels, reaching from the individual user to the
entire organization. Our vision is presented in a descriptive model, which can be
considered as a ‘ cognitive map’ rather than a causal model. We believe that the model
is useful because it provides novel insights, highlighting issues relevant to an
evolutionary implementation process of collaborative technologies.

The chapter is structured as follows. We start with an elaboration of the theoretical
background. Next, we present amodel of collaborative on-the-job learning in general
terms and we provide an operationalization for the model from a particular case study.
Finally, we present our model of groupware implementation, in which collaborative



learning is embedded in an organizational context, and we discuss the variables
influencing the learning process.

The learning-oriented approach to groupware implementation:
theoretical framework of the study

To compose the framework of the learning approach, we combine important and
specific  characteristics, extracted from three distinct areas of research.
Implementation of technology is considered from an organizational and management
science perspective. Computer Supported Cooperative Work is a distinct
interdisciplinary research area that provides understanding of the design and use of
collaborative technologies. Collaborative learning, finally, draws upon educationa
sciences. To introduce our theoretical basis we briefly describe each of these three
domains.

Implementation of technology

Anybody writing about implementation of technology, should address the
guestion how the author defines implementation. Gottschalk (1999, p.80) notes that
“the term implementation is given a variety of meanings in the literature’” — and we
would add that in lots of IT studies implementation is mentioned as an implicitly clear
word (Joshi, 1991; Orlikowski and Robey, 1991; Lederer and Salmela, 1996; Griffith,
1996; Mark and Wulf, 1999; Pipek and Wulf, 1999).

Searching for precise understanding of groupware implementation in the CSCW
and MIS literature we found that some studies regard it as a linear process with a
particular set of activities in order to embed new technologies in organizations.
Bikson (1996, p.148) defines implementation as “the series of decisions and actions
by means of which a new technology is incorporated in the day-to-day work of an
organization”. Some studies view implementation as a “dynamic process of mutua
adaptation between the technology and its environment” (Leonard-Barton, 1988, p.
252). But incorporation of a hew system into an organization, or adaptation between
the system and its environment — these still seem to be vague.

To shed some light on understanding of technology implementation, we follow the
proposition of Gottschalk (1999) and consider the critical point as a stage of
implementation completion. In the table 1, the reviewed studies on implementation
are classified in accordance to the authors' opinions on the phases of implementation
completion. This table is based on the research of Gottschalk (1999), but we have
added some new entries.



Implementation is completed when Sudy

A new system (or some changesin  Lucas, 1981
the system) istechnicaly installed.  Nuitt, 1986

The system is accepted by users. Baronas and Louis, 1988
Alavi and Joachimsthaler, 1992
Lou and Scamell, 1996

The system is adapted. Leonard-Barton and Deschamps, 1988
Orlikowski, 1992; 1993
DeSanctis and Poole, 1994
Volkoff and Ivey, 1999

Satisfaction with the system is Griffith, 1996
achieved. Klein and Sorra, 1996
Intended objectives are met. Lederer and Salmela, 1996

There is aneed for removing the Sanderson, 1992
system or for amajor change of it. Pipek and Wulf, 1999

Table 1. Stages of implementation completion (adapted from Gottschalk, 1999).

Obvious is that implementation is a process that takes certain time until complete.
And the completion stage can be and crucia issue in understanding of the
implementation process, but it needs to be accurately determined.

We found descriptions of implementation in organizational studies about
implementation of innovation. Klein and Sorra (1996, p.1055) pose that
implementation of innovation is connected with “gaining targeted employees
appropriate and committed use of an innovation”. Baronas and Louis (1988, p.113)
define implementation as a “transition situation in which users experience a threat of
reduced control over their work”. Important is that implementation is considered not
in terms of what is being introduced, but in terms of changes in behavior of targeted
employees — how they appropriate an innovation.

We propose to root implementation completion of groupware in the stage when
the employees start to use the system quite stable in order to perform a certain task.
Routine use of technology is limited by the nature of the task: if the task is changed it
may have the consequence that use of technology will be different.

We regard implementation of groupware as adoption of a system during the
transition period between the initiative to get a new system and the stable use of it
within a task (Bondarouk and Sikkel, 2001a). Put in other words, implementation is
the critical doorway between the decision to adopt technology and the routine use of
it. Usualy it takes long from the idea to have a new system to introducing that to
employees. If the desirable product does not exist there will be a need to design and
develop that.



The transition period includes certain actions based on the users experience.
Evolution of the implementation process ranges from non-use, or even avoidance of
the system, through bored and passive exercising, - to enthusiastic, skilled and
consistent use. Typically the adoption process will stabilize after some time.

‘Stable use’ of a system assumes the range in the adoption process when the
targeted employees use the system within a certain task skillfully, actively and task-
consistently. From the learning perspective, targeted employees use technology in a
stable way when they are able to learn on their own from the system how to operate in
order improve their task performance further. Self-study ability assumes that users
don’t need any instructions and have sufficient knowledge and skills to improve their
capacities in operating the system.

Collaborative technologies

Computer-Supported Cooperative Work (CSCW) emerged as an identifiable field
of study in the second half of the 1980ies (Greif, 1988). Studying the role of
computers in group work is an interdisciplinary effort. In order to construct systems
that effectively support teamwork, knowledge is needed on how teams do work
together. Studies in CSCW range from construction and experimenting with
groupware system prototypes, via implementation studies in various organizations, to
ethnografic studies on team work in specific settings.

Characteristic for the way of thinking in the CSCW research community is that
the real nature of work is hard to capture and eludes a completely formal description.
Informal work practices differ from forma work procedures. Work is situated
(Suchman, 1987), what people do in order to cope with a given task depends on the
situation at hand. This holds for individual work, but even more for team work, the
essence of team work being that people collaborate in addressing a task. This makes
CSCW as a research field essentially different from Human-Computer Interaction.
The focus of study is not merely how users interact with groupware in order to
address a task, but how a group of users collectively uses technology to achieve
something. Bannon and Schmidt (1989) define CSCW as “an endeavor to understand
the nature and characteristic of cooperative work with the objective of designing
adequate computer technologies.”

The main characteristic of collaborative work (or cooperative work; the terms are
used a synonyms), is mutual dependence of the involved persons. This means that one
relies positively on the quality and timeliness of the work of one's collaborators, and
vice versa, resulting in positive (though not necessarily harmonious) interdependence
(Schmidt and Bannon, 1992).

Because of this interdependence, collaborative work needs coordination of various
kinds — to distribute and schedule the work, but also to discuss how the work is to be
organized and handled. Collaborative work aways involves two levels of
communication: the “forma” and the “cultura”. The formal level refers to
communication directly related to the objects of work and the tasks at hand. On the
cultural level, people interpret the work, give sense to it, express doubts, etc.
(Robinson, 1991). If a system is used to mediate collaboration it is essential that is
supports communication on both levels.

Systems to support collaborative work are commonly called groupware. Baecker
(1993) sees groupware as any “multi-user software supporting computer-assisted



coordinating activities’. Ellis, Gibbs and Rein (1991), define groupware as
“computer-based systems that support groups of people engaged in a common task or
goal and that provide an interface to a shared environment”. Whether email is a
groupware system, hence, is a matter of definition (it satisfies only the former one).
Specifically excluded are multi-user systems like time-sharing systems and databases,
in which resources are shared for various reasons but the user interface carefully hides
that fact that multiple users interact with the system simultaneously.

Groupware systems traditionally are classified aong the dimensions time
(synchronous vs. asynchronous collaboration) and space (local vs. distributed). Most
types of groupware are intended to support team work in geographically distributed
groups. Synchronous distributed collaboration is supported, for example, by desk-top
conferencing, in which documents and applications can be shared in addition to a
video connection. An example of an environment for asynchronous distributed
collaboration is a “shared workspace”, which may contain work objects, messages,
and other information. (Bentley et al., 1997). Electronic Meeting Systems, on the
other hand, are a class of groupware systems to support local collaboration. Such
systems facilitate brainstorming and decision making in a meeting room in which
every place is equipped with aworkstation.

Until around 1995 the construction of collaborative technologies was a major
technical effort. The availability of Lotus Notes and internet/intranet technologies
have brought a qualitative change in the construction of groupware. Such general
platforms can be extended with groupware add-ons, which take less effort to construct
and — more importantly — reconstruct based on experiencesin real use.

In the 21% century, in our view, with a variety of technologies around,
implementation of these technologies deserves at least as much attention as the
development of new technologies. The prime aspect of interest in CSCW
implementation studies is how technology is used to support collaborative work and
how the implementation process can be improved to increase the effectiveness of this
support. Whether the technology that is used is a groupware system or another
product is relatively unimportant, as long as the technology is instrumental in the
teamwork.

Collaborative learning

The concept of collaborative learning promotes our view on the socia issues in
adopting of groupware. We define learning as changing knowledge and behavior, and
focus not on learning in general, but learning ‘in the work place’ (Watkins and
Marsick, 1996), or on-the-job learning (Onstenk, 1995).

Swieringa & Wierdsma (1994) distinguish conscious and unconscious on-the-job
learning. Unconscious process includes formal and informal learning. Informal
learning is learning by imitation: picking up other people’s skills. Formal learning
takes place by means of rewards and punishments (compliments, bonuses;
disapproval; reprimands). Both types are very early forms of learning and based on
emotions and feelings of learners.

Another type of learning is methodical, or technical, that is completely occupied
with conscious learning. Methods themselves might include imitations, plays,
simulations, - different known approaches. Conscious learning applies to learning via
special courses or instructional materials. However, it also takes place in conversation



with colleagues, at the work place, or during a problem-solving task. Conscious
learning always leads to a higher level of performance as learners know why, what
and how they learn. Moreover, they can decide whether to stop the process or
continue it. There is another advantage of conscious learning: it helps to improve
learning ability, or learning potential (Swieringa & Wierdsma, 1994). Learning
potential, also called metalearning, or self-education, refers to the ability to learn.

The findings from a number of studies (Watkins, 1991; Onstenk, 1995; Dixon,
1994; Crossan et a., 1999) have validated that the fundamental characteristic of
learning in the work place is work socialization. It includes acquisition of the spirit of
a company, norms and values of the occupation. It plays a significant role not only
during first entering a company, but also during the following periods in the
organization as a whole. Work socialization implies that individual learning depends
upon the collaborative learning. And the converse is also true: individuals influence
collaborative learning.

Socialization calls for collaboration, which includes mutual interdependence of
individual and a group. Collaborative learning doesn’t consist of the ‘arithmetical
sums of individual learning contributions, but appears to be a more complex and
integrated phenomenon. If employees work collaboratively and engaged in a common
task with the use of technology, on-the-job learning gets the features of team learning.

Reflective processes are viewed as the necessarily ingredient of learning that
assumes understanding oneself in a company. We refer to the concept of Marsick
(1987), in which the focus is made on reflection on one's own professional
experience, on decision-making and objectives. This approach emphasizes the
importance of feedback, mastering particular methods and learning to learn. The focus
is on problem solving and seeking improvements (Senge, 1990; Kim, 1993).

Collaborative, or group, understanding of technology seems to be something
different than individual understanding of it. Collectively operating a system,
reflecting on it, and making sense of the system is a different and more complicated
process than the individual process of acquiring an understanding of the situation. We
view group learning as behavior that consists of actions carried out by team members
through which a team obtains and processes data that improves cooperation (adapted
from Druskat and Kayes, 2000). In other words, team learning is team interactional
processes, like seeking feedback, asking for help, talking about errors, experimenting,
discussing of failure, looking for information from outside, critiquing, comparing,
evaluating, developing a collective vision, etc. (Edmondson, 1999; Schippers et a,
2001; Stahl, 2002).

We describe four, in our view, basic components of team learning:

— Positive interdependence. It is supposed that we are linked with othersin away so
that we cannot succeed unless they do. There are mutual benefits of the work: our
colleagues performance benefits us, and our work profits them as well. Within
every co-operative learning act, it is important to stress the establishment of the
group task through mutual interdependence goals.

— Individual accountability, or individual responsibility. The purpose of
collaborative on-the-job learning is increasing group competence. Employees
learn together so they can subsequently perform higher asindividuals. At the same



time individual accountability tends to eliminate “free riders” and “workhorses’
(Nolinske & Millis, 1999).

— Person-to-person promotive interaction. Employees promote each other’s success
by helping, advising, assisting, encouraging and supporting. Certain activities and
interpersonal dynamics occur only in the case of stimulating discussions, oral
explanations, formal and informa communication.

— Group maintenance (Nolinske & Millis, 1999) is oriented on building a group
capability to reflect on working together, i.e. to maintain and develop co-operative
efforts. People discuss how they can improve their group activity.

After having summarized the theoretical background of collaborative on-the-job
learning we'd like to spend a few more words on why we think this theory is relevant
in the context of implementation of collaborative technologies.

Research in collaborative technologies focuses on collaborative work with the
objective of designing adequate computer-based technologies. Hence there is a
tendency to focus more on the type of interaction to be supported — which is what the
technology should provide — than the semantics of the interaction on asocial level. An
understanding of the nature of collaboration helps to design systems the right way, but
this understanding is geared towards the use of technology.

Numerous studies have shown that implementation of collaborative technologies
IS a process that takes time. User groups do not change their ways of working over
night but gradually appropriate the available technology. In order to alow further
support of such processes, a further understanding of the true nature of these
processes is needed.

Collaborative learning provides a suitable theoretical foundation for such a further
understanding. It fits with the insights developed so far from implementation studies
of collaborative technologies and seems readily applicable. For example, consider the
observation of Robinson (1991) that collaboration always involves different types of
communication, with a social level distinct from the formal level. The perspective of
collaborative on-the-job learning not only confirms this, but, moreover, gives insight
in different aspects of interaction at the socia level. The relevant concepts in
implementation of collaborative technology and collaborative learning are related, and
the latter can be used as an extension of the former.

In sum, the value of alearning approach in this context is that it provides us with
an extension (as opposed to an alternative paradigm) to the theoretical foundation of
implementation of collaborative technologies and, moreover, one which promises to
give guidelines for improving implementation processes.

A model of collaborative learning as basis for groupware
iImplementation

The model for groupware implementation that we propose is process-based and
aims at understanding the behavioral mechanism of on-going use of groupware as
collaborative on-the-job learning. In this section we describe the learning process, in
the next section we look at the organizational context of it and variables that influence
the learning climate.



In order to build our understanding and develop a model we have transferred the
experiential individual learning cycle of “acting-reflecting-thinking-deciding” (Kolb,
1984) to the collective one. On the inter-persona level, the mechanism of team
learning is described with the following wheel: “collective actions — team reflection —
sharing understanding — knowledge sharing — mutual adjusting” (Figure 1). The team
learning cycle consists of five steps (as opposed to the four steps of individual
learning), for reasons that we will elaborate below.

Collective

AN

Mutual Team
adjustment reflecting

k }

Knowledge Sharing
sharing understanding

\4_/

Figure 1. Collaborative learning cycle based on Kolb’s (1984) experiential learning cycle

At a group level, learning is conceptualized as on-going group interaction
activities of group acting and reflecting (Edmondson, 1999). A group learning cycle
begins with the collective experiences and actions, when a group of people is given a
certain task to perform. According to Schippers et a. (2001), action refers to the goal-
directed behaviors relevant to achieving the desired changes in team objectives,
strategies.

This stage turns to the group reflection - the extent to which group members
reflect upon, and communicate about the group’s objectives and strategies (e.g.
decision-making), and up-date them to the current circumstances (Schippers et al.,
2001). Reflection takes place through a variety of activities. discussions, collective
debates, presentations that aim at knowledge externalization.

The most crucial difference between individual and cooperative learning lies in
the knowledge domain. When we are to transfer individual learning to cooperative
one, the act of knowing becomes more complicated: people ought to share their
knowledge. Some notions need to be developed of what is knowledge sharing. In a
strict sense knowledge can be hardly shared. Knowledge is not something that can be
passed around (Hendriks, 1999). It is also different from but related to information
division (Nelson & Cooprider, 1996).

We agree with Hendriks (1999) that to share someone’ s knowledge there is a need
of its reconstruction. Knowledge sharing as the process itself can be divided into, at
least, two sub-phases: sharing understanding, or knowledge ‘ externalization’ and then,
sharing knowledge itself, or knowledge ‘internalization’ (Hendriks, 1999).

Sharing understanding implies mutua informal acceptance and respectfulness of
diverse ideas and suggestions. It can appear in many forms, including presentations,
lectures, oral explanations of ideas, or ‘codifying it in any intelligent knowledge
system’ (Hendriks, 1999). This sub-processis not necessarily conscious. For example,
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employees can learn by watching someone’ s performance, even if they are unaware of
the specific knowledge needed for the task performance. But we are convinced that in
amost all practical situations where knowledge sharing is going to occur it is
important to stimulate ‘knowledge owners’ to externalize their knowledge in a way
that is suitable for others. After that the wheel cycles to knowledge sharing.
Knowledge sharing involves using insights to help people see their own situation
better (Kim, 1993). Internalization also takes on a great variety of forms. learning by
doing, reading books, etc. It is oriented to those people who look for acquisition of
knowledge.

The last step in the cooperative learning is mutual adjustment. This supposes joint
regulations, planning, arrangement and deciding. After planning is completed, its
implementing starts that provokes a new wheel beginning with collective acting. A
new learning cycle will be based on the previous group experience and knowledge.
Planning can aso take place during the action, or executing a task, when plans are
developed and shaped by seeking feedback, group reflecting processes, that
strengthens importance of group reflexivity.

It should be underlined that the division of the learning cycle in five consecutive
steps is a theoretical construct. In reality, one does not observe these steps to be
executed in the ‘prescribed’ order. A team typically engages in activities that relate to
different learning steps at the same time — and there is nothing wrong with that. But in
order to describe and understand the learning process in ateam, it is helpful to split it
into the five elementary steps.

Collaborative learning is a dynamic process that balance between two dimensions:
exploration and exploitation in an organizational context. We label this as the tension
between feed forward (assimilating new learning) and feed back (exploiting what has
aready been learnt). Through feed forward processes new knowledge and actions are
developed; while feed back processes affect people on what has been known (Crossan
et al., 1999).

If learning is a mechanism of on-going practice, it will run evolutionary when
employees are engaged in a common task over new technology. Exercising with the
new system provokes externalization of knowledge about it, then — sharing of
knowledge and collective regulation of activities for the future. The use of groupware
IS supported by the learning mechanism (figure 2).
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Figure 2. Collaborative learning processes

This process of learning through working using groupware technology takes place
not only at the beginning, but while the system is being used.

Operationalization of the model

The five elementary steps in the team learning model are abstract concepts. In
order to apply them in a given situation, the terms have to be operationalized, i.e.,
trandated to terms and activities making sense to the persons doing the work. The
operationalization may vary according to the circumstances.

In order to test the model, an explanatory case study was conducted in a local
hospital in the Netherlands, where a new system was introduced six months before
our research started. The system implied group work to administrate personnel
information. With a qualitative approach we collected and analyzed data in order to
understand group learning processes and improve the model. A detailed data
collection was conducted through semi-structured interviews, observations in the
field, and documents analysis.

32 interviews were employed lasting from 45 minutes to 2 hours, in total of 46
hours. Most of the interviews were individual, and also three group interviews were
used because of the office environment. Some of the interviews took two meetings, as
there was a need in additional clarification and information. We asked employees to
describe the way a new system was introduced and group activities towards the
system implementation. Postscripts of all 32 interviews were again discussed with
interviewees. Anaysis of data collected allowed operationalize the cooperative
learning cycle regarding groupware implementation (Bondarouk and Sikkel, 2001b),
seetable 2.



12

Collaborativelearning  Activities

processes

1. Collective acting - Replication of instructionsin usual job tasks
- Searching for new techniquesin asystem
- Testing new procedures

2. Team reflecting - Discovering and interpreting a problem
- Comparing with another experience
- Critiquing on-going use

3. Sharing - Demonstrating on-going use

understanding - Asking for clarification

- Discussing errors

4. Sharing knowledge - Knowledge about intention of the system
- Recognition of functional adequacy of a system
- Comprehension of operating with the system

5. Mutual adjustment - Developing of collective vision on aproblem and a

way to solveit.
- Arrangements further learning activities
- Evaluating intermediate results

Table 2. Operationalization of collaborative learning in groupware implementation

A systematic learning approach to groupware implementation

After having introduced the collaborative learning model in the previous section,
we will now place it in the context of groupware implementation.

The proposition is to provide a learning atmosphere systematically and study its
impact in two directions: horizontal (contextual constructs, adoption of groupware,
indicators of stable use) and vertical (organizational learning climate, team learning,
individual learning), see Figure 3.



Organizational
learning climate

Team

learning

Individual
learning

Figure 3. The systematic learning approach to groupware i mplementation

A body of literature shows that four contextual constructs are important and
influence the process of groupware implementation (Okamuro et al., 1994; Bikson,
1996; Campion et a., 1996; Kinney and Panko, 1996; Klein and Sorra, 1996;
Orlikowski, 1996; Mankin et a., 1997; Mark and Wulf, 1999; Nolinske and Millis,
1999; Pipek and Wulf, 1999; Druskat and Kayes, 2000). Each dimension consists of
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contextual variables ltems
1. Organizationa () ensuring employee skillsin use of groupware
learning climate (b) encouraging use of technology

(c) promoting effective communication

2. Team learning (a) interpersonal understanding
potential (b) interdependency
(c) psychological safety
(d) pro-activity inimplementation problem solving

3. Individual learning (@) understanding of functiona and technica
towards groupware features of technology
implementation (b) knowledge and skillsin software use

(c) attitudes about content and technica
functionality of groupware
(d) involvement in the operating of groupware

4. Technological (a) therole of technology in a company
prerequisites (b) specification of software architecture for
organizational context
(c) users requirements
(d) enabling fruitful collaboration
(e) reliability and flexibility of technology

Table 3. Learning contextual constructs for implementation of groupware

Organizational learning climate

The discussion of this dimension is based on the management studies about
organizationa climate (Klein and Sorra, 1996; Schneider, 1990). Schneider (1990)
defines climate as employees’ “perceptions of the events, practices, and procedures
and the kinds of behaviors that are rewarded, supported, and expected in a setting”
(p.-384). Klein and Sorra (1996) details this definition towards climate for the
implementation of innovation and view it as “employees shared summary
perceptions of the extent to which their use of a specific innovation is rewarded,
supported and expected within their organization” (p.1060). It is very important to
stress that climate for implementation doesn’'t refer to employees’ satisfaction with
the innovation.

In our view learning climate for technology implementation is referred to the
organizationa environment in which skilled, active and consistent use of technology
is supported and encouraged. We have transferred the indicators given by Klein and
Sorra (1996) to the interest of this study. If a company is about to implement a new
technology, a strong learning climate within a company (department) may foster
technology adaptation by (a) ensuring employee skills in use of groupware; (b)
encouraging use of technology and disincentives for its avoidance; and (c) supporting
effective user-user communication.
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Group learning potential

We define the group learning potential as a group’s ability to change its behavior
through acquiring and sharing knowledge and examining what is helping team
performance to continually improveit.

Groupware characteristics influence the choice of variables as usualy the
teammates are remote while using groupware. Interpersonal understanding (Druskat
and Kayes, 2000) means that teammates understand each other's concerns,
preferences, tendencies, and strengths. Similar variables can be found in the literature:
personal relationships (Kinney and Panko, 1996), awareness of teammates
characteristics (Cannon-Bowers et al., 1995). Kinney and Panko (1996) studied 165
project teams that worked with Decision Support Systems and concluded that
knowledge about teammate characteristics effectively affected interaction and allowed
the teams to take advantages of member strengths.

Close to this dimension would be interdependence (Sundstrom et al., 1990;
Kagan, 1993; Campion et al., 1996; Nolinske and Millis, 1999). It is supposed that we
are linked with others in a way so that we cannot succeed unless they do. There are
mutual benefits of the work: our colleagues performance benefits us, and our work
profits them as well. As stated in the section on theoretical background,
interdependence is considered to be one of the basic traits of collaborative work.

Psychological safety is defined as ‘shared belief about the consequences of
interpersonal risk-taking’ (Edmondson, 1999, p.375). The construct implies that the
group will not embarrass, reect, or punish someone for speaking up. Edmondson
(1999) identifies interpersonal trust and mutual respect as important characteristics of
group safety that make teammates comfortable being themselves. Psychological
safety implies willingness of all parties for open discussions, but it differs from group
cohesiveness. The latter assumes ‘groupthink’, reducing readiness to disagree with
others' views.

Pro-activity in implementation problem solving, finaly, is determined as
“anticipating and heading off problems through proactive investigation, assessment,
and action” (Druskat and Kayes, 2000, p.333).

Individual learning characteristics

Individual learning characteristics are (a) understanding of technological features,
(b) knowledge and skills in software use, (c) attitudes about content and technical
functionality of groupware, and (d) active involvement in the operating of groupware.

We state that an understanding of users’' interpretations of a technology is critical
to realize their interactions with it. To interact with technology people have to make
sense of it; and in the sense-making process they develop their understanding of the
nature of technology. Nature of technologies can be referred to the users images of
technology capabilities and functionality (Orlikowski and Gash, 1994).

There is a conflicting evidence whether prior knowledge and skills in groupware
use has any effect on individua *“contribution” to the process of technology
adaptation. This point is implicated with the organizational learning climate: is it
necessary to provide special training before implementation or to consciously “throw”
the technology at users. Grudin (1994) indicates the same: the lack of training is a
difficulty when introducing a new system. On the other hand, the lack of training and
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experience was not cited as barrier for the groupware implementation in the e-mail
survey of 278 empirical researches (Butterfield et al., 1993).

Evident from the different conflicting findings is that prior experience and skills
of the users and early investments in training may recompense, but probably there will
be a need to be accompanied by careful recognition of other individual characteristics
such as attitudes and active involvement in operating with groupware.

Attitudes about groupware might be “implementation barriers’ if technology lags
behind users' needs (Gottschalk, 1999).

Technological prerequisites

Technology-related dimensions, or technological prerequisites. (a) the role of
technology in a company; (b) specification of software architecture for an
organizational context, (c) users requirements, (d) enabling of collaboration, and (e)
reliability and flexibility of technology. It should be noted that the main research
interest concerning technological prerequisitesis not on the technical features, but on
the extent to which those technical characteristics are transferred into the needs of
individuals and teams.

Conclusion and future work

In this chapter we have proposed a model for implementation of collaborative
technologies, which is regarded as a learning process. In fact there are learning
processes at different levels, ranging from the individual to the organizational level.
Specific for groupware implementation, and pivotal in the model, is learning at the
team level that supports stable use of collaborative technologies.

In a collaborative learning process, five elementary steps can be distinguished —
collective acting, team reflecting, sharing understanding, sharing knowledge, and
mutual adjustment — as elaborated above. We have operationalized these in the
context of our case study research.

From the literature we have determined four main contextual variables that
influence the team learning process — organizational learning climate, team learning
potential, individual learning towards groupware implementation, and technological
prerequisites — and discussed these in detail.

We believe that the model is useful because it provides novel insights,
highlighting issues relevant to implementation processes of collaborative
technologies. We conjecture that a better learning climate in an organization could
lead to a more successful implementation. Ultimately, the insights derived from this
perspective should lead to ways to foster the learning climate. For the near future we
intend to consolidate the model by applying it to several case studies.
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