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Welcome to the machine
How web-based technologies affect

 team collaboration?
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No matter how large an organization might be, it cannot achieve fast or
significant development on its own. Collaboration has become a fundamental
element: collaboration with customers, with suppliers and internal and
external stakeholders. This phenomenon fades the boundaries of companies
away, giving soil to a higher level of cooperation, as the advent of the Internet
has made information readily available in a press of a button. With the absence
of information disparity organizations thrive to continue to innovate in order to
sustain its corporate competencies. Traditionally, innovation has always been
made within a small-dedicated group within an organization. More recently,
some of major corporations have discovered that innovation is the
responsibility of the entire organization and the best ideas are most likely to
come from the collaboration of people of diverse background, culture,
experience, and age. Unlikely to the traditional face-to-face collaborations,
modern meetings can take a virtual form that participants are completely
separated from physical location and time zones. Social ties are not anymore
established only at the canteen’s coffee table but through computer assisted
communication systems. Recent studies on global collaboration are
concentrated mostly under the domain of Group Decision Support System
(GDSS) on communication efficiencies, problem solving, and decision-making.

In this paper the results of an experiment on how inter-departmental
communication can proceed to render higher decision quality, productivity
and satisfaction is demonstrated. 175 team members of 45 student teams have
worked in technologically and demographically diverse groups. The factor
variables were the task/technology fit, productivity, decision quality,
satisfaction and key competencies. It has been proven that modern web-2
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based social technologies called wikis may facilitate such collaborations and
massive knowledge share.

Keywords: diverse teams, decision-making, GDSS, task/technology fit,
wiki collaboration technologies.

JEL codes: M12, I29, O39, C92.

Introduction
Created by Ward Cunningham in 1995, wikis are web-based

hypertext applications intended for collaborative writing. In addition to
writing and viewing their own pages in real time, people who use a wiki
can see pages others have published and hyper-textually link to them
without having to wait for an editor to assemble the various components
developed individually on multiple PCs. Second, during the writing
process, content can be displayed immediately to other team members,
who can immediately add their own contributions and see others’
revisions without having to wait for an editor to assemble the various
elements from people working on other PCs (Lin et al. 2012).

Wikis can facilitate knowledge management by formatting
collaboration. As McAfee argued, “The technologists of Enterprise 2.0
(e.g., wikis) are trying hard not to impose on users any preconceived
notions about how work should proceed or how output should be
categorized or structured. Instead, they’re building tools that let these
aspects of knowledge work emerge” (McAfee 2006). Tacit knowledge is
unstructured, subjective, abstract, and without a fixed format. Wikis have
evolved as a tool capable of matching these various characteristics (Lin et
al. 2012).

Literature review
Recent trends in Web2 and Wiki technologies
Web 2.0 technologies enable remarkable interactivity and create

many new collaboration models such as Wikipedia or InnoCentive. What
encourages us is not only its popularity but its idiosyncrasy; simple and
parallel editing, version control, and real-time updates (Trkman and
Trkman 2009). Bean and Hott (2005) pointed out “bottleneck effect”
where updates are delayed through centrally managed entry. Instead of
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being served as a control centre, wiki serves as a platform and central
repository. This makes asynchronous cooperation and cross-time zone
operations possible, and conflicts can be solved in an asynchronous and
location independent setting.

First, in a typical corporate hierarchy, opinions from higher ranked
officers may be valued more. Wiki provides an equal opportunity that
allows all opinions to be heard. It also permits efficiency. As Bean and
Hott (2005) commented, rather than the back-and-forth exchanges of
e-mail attachments or discussion boards, wiki allows direct exchanges of
opinions centrally and stored permanently.

Second, unlike blogs or micro-blogs available today, wiki allows
bi-directional communication, which makes it a dynamic process that
closely resembles the real life communication exchange. Mattison (2003)
pointed out that compared to blogs where articles are written mainly by
individuals, wiki is a groupware where authors have a chance to see
others’ writings and offer their own thought. Most wiki provide forums
where authors can discuss and resolve conflicting opinions before they
are posted.

Lastly, the entire methodology is built on trust, which means all
entries are assumed to be genuine and correct and filters are established
only when necessary. The assumed trust and the way wiki encourages
continuous enhancement of facts, in turns harness the power of diverse
individuals to create collaborative works globally (Shu and Cheng 2012).

In the past 20 years, many organizations have begun to understand
the importance of companywide knowledge management as a key to
competitiveness and productivity (Stratford and Davenport 2008). A wiki
is a readily available and convenient tool for knowledge management and
collaboration. Many organizations such as Motorola use wiki as an
internal knowledge management system (Chu and Kennedy 2011; Shu
and Yu-Hao 2012). IBM has also used wiki to manage and obtain product
knowledge and insights through its component broker (Hasan and Ptaff
2006). Organizations need to focus on their own organization learning to
sustain growth in order to compete favourably in the global market
(Argyris 1997). Wikis have been successful in helping companies
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converge scattered information into a streamlined and easily accessible
knowledge base (Hasan and Ptaff 2006). Wikis enable people to work
collaboratively in the creation and storage of knowledge (Wagner and
Bolloju 2005), the accumulation of knowledge, which allows innovators
to absorb and use of knowledge to generate innovation (Cohen and
Levinthal 1990), and the organizational body of thoughts which can be
collected. These are important for studying the organizational learning
and knowledge creation (Lam 2004).

The different perspectives of understanding diversity
in work-groups
The increasing dilemma in organizations is the growing presence

and need to manage diversity in work-groups: namely how can the
unavoidable symptom of different faces of diversity turned to a potential
benefit? Traditional management techniques had used the assumption of
a much more homogenous work-force. And for quite a long period of time
the techniques seemed to work well-enough. However with the
internationalization of markets, the radically changing motivation and
attitude of the work-force, and the equity legislation in many countries,
those techniques do not seem to be valid anymore for today’s
organizations.

As Maznevski (1994) argues, any group of people can be described by
its diversity. Two basic types of diversity sources can be identified:

Role diversity, which includes occupation, organizational position,
specialized knowledge and skills, and family role. Diversity along this
dimension seems easy to understand even in the everyday practice of a
company. Moreover, in business settings role type of diversity is often
consciously created in decision-making teams. These explicit roles and
the behaviours, attitudes and norms associated with them are publicly
recognized.

In spite the public relevance of role diversity, inherent diversity is less
obvious and visible. This dimension includes age, gender, nationality,
cultural values, personality and information processing and
decision-making style. By being less explicit, the impact and
consequences of inherent diversity are also more challenging to
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understand. Interestingly gender seemed to become a role-related source
of diversity recently. Research has demonstrated that women and men
bring different perspectives, better ideas to a group thus generating
different solution possibilities and better performance (Dyson et al. 1976;
Hoffman and Maier 1961; Ruhe 1978). Culturally diverse groups also
generate more ideas of higher quality in brainstorming processes (Adler
1990; McLeod and Lobe 1992). Mobilizing the energy and synergy of
people from various cultures working as a team can lead to more creative
approaches to the problems and challenges faced by corporate teams
(Marquadt and Horvath 2001). The summary of task-related effectiveness
of diverse teams is demonstrated on Table 1.

Another perspective of diversity takes the individuals cultural
background as the main source of classification. Adler (1990) focuses on
the cultural background of the individuals in the construction of teams.
In homogeneous groups all members share the same cultural background.
Therefore members of homogeneous groups generally perceive, interpret,
and evaluate the world in a very similar way. Homogeneous nature of the
team can be perceived by professional and national culture and other
inherent diversity characteristics. When all but one member of a certain
group share the same diversity characteristics then token groups are
taking over. Managing token groups can be a real challenge even if the
leader of the team is the one culturally/professionally etc. different
member, which is often the case in business reality. This situation
requires a high level of leadership and cultural and managerial
intelligence, where authority and power are in contrast with the majority
of the members. In bicultural groups, two or more members represent
each of two distinct diversity characteristics. This bicultural situation
happens very often in the case of mergers and acquisitions (M&A), when
experts and managers from two companies try to integrate the cultures of
the two merging organizations or in product development teams with
engineers and marketing people on board. Such bicultural interactions
raise the most cultural conflicts. Following the diversity framework of
Adler (1990), in multicultural groups, three or more culturally or
otherwise diverse backgrounds are represented. The latter is the type,
which is mostly referred to as diverse group in this study.
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The effectiveness of diverse teams
Hundreds of studies have already focused on the effectiveness of

groups’ problem-solving (Bettenhausen 1991; Hill 1982; Shaw 1983).
However most studies did not have much focus on diverse teams. The
ones which have examined the impact of diversity on group
problem-solving have produced inconsistent results (Watson et al. 1993).
As far as decision-making is concerned, empirical studies have contrasting
results. While diversity in membership (inherent and role-related as well)
is desirable for decision-making tasks for the increasing number of
solutions or alternatives offered, in the meantime diversity also appears as
a serious obstacle to smooth interaction processes, often resulting in
decreased performance (Adler 1990; Maznevski 1994).

Ling (1990) argues two advantages of diverse composition in
decision-making teams, such as specific and general. Most of the time the
task of the group requires more knowledge and skills than any individual
member would possess. Therefore, out of necessity the individual
contributions will complement each other. In this case the specific
advantages of role-related diversity are used. General advantages are less
easy to tackle, simply because diversity itself supports the process and
increases the potential productivity of the group.

Table 1. The Effective Managing of Diversity in Work Groups

Source: Adler 1990

These teams can also help to minimize the risk of uniformity and
pressures of ‘group-think’ that can easily occur in long-standing
homogenous teams (Schneider and Barsoux 2003).
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In conclusion, studies have demonstrated that diverse groups have
the potential to perform well, they can generate more and better
alternatives and criteria than homogenous groups. However when it
comes to solutions and implementation their performance falls behind
the homogenous groups (Kumar et al. 1991; Ruhe and Allen 1977).
Overall, most research seem to suggest as little diversity as possible for
decision-making teams. Where diversity proved to enhance effectiveness,
the common element seemed to be the conscious integration of that
diversity (Maznevski 1994). Once diversity is integrated, diverse teams
can achieve their potential (Hurst et al. 1989). On the process stage
effectiveness and considerations of diverse teams, see Table 2.

Table 2. Diversity and the Group’s Stage of Development

Source: Adler 1990

Performance parameters of teamwork/collaboration
In this research and during the planning of the experiment the

methodology and experiment procedure developed by Shu and Yu-Hao
(2012) and Shu and Yu-Hao (2011) at National Central University,
Taiwan were followed. In this study the Hungarian results of our
comparative Hungarian-Taiwanese research experiment are
demonstrated. The terminology and task classification of Shu and Lee
(2003) has been used in the paper. Thus teamwork was featured with
the following performance parameters and factors as a priori variables
in further analysis.

Task/technology fit
Although wikis demonstrate different technology characteristics,
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which may be proven to be superior in terms of productivity, decision
quality, and satisfaction in collaboration, they may not be superior in all
types of tasks. Goodhue (1998) has demonstrated that different
technologies may fit into different task categories.

According to (McGrath 1984), collaborative tasks can be divided into
two classifications: intellective tasks and preference tasks; the former is
the task to solve a problem that has an anticipated outcome. The latter is
a task that an outcome is uncertain. The final agreement must rely on
team members’ values and beliefs. Zigurs and Buckland (1998) believe
team members will, under different task classifications and collaborative
technologies, collaborate differently and cause difference in task fit. The
nature of the preference task makes us to infer that it is more likely to
incite discussion within the group, different opinion exchange, and
alternative interpretation on the task, which makes the need for sound
collaborative platform more prominent.

In Goodhue (1998) task/technology fit (TTF) model, the usefulness of
tools in performing a task is highly correlated with how well the task
collocates with the tools functionality. The main thrust of TTF theory is
that any science and technology must collocate in unison with the needs
of mission before any measurable performance is possible. For example,
collaboration between team members under a collaborative support
system can solve problems more efficiently because it is not subjected to
time and geographical constraints (Dennis et al. 1999; Jessup and
Valacich 1993; Klein and Dologite 2000).

We believe TTF is appropriate for our study. First, wiki and
traditional collaboration differs in synchronization. It is our goal to find
out which technology mode fits better on tasks requiring extensive
asynchronous collaboration.

Second, TTF differs from the utilization models such as UTAUT
(Venkatesh et al. 2003) in that it is a direct measurement of performance.
As Goodhue stated, “Utilization of a poor system (i.e., one with low TTF)
will not improve performance, and poor systems may be utilized
“extensively due to social factors, habit, ignorance, availability, etc., even
when utilization is voluntary.” When the technology use is not voluntary,
then it is treated as a contaminant in a utilization model, which makes
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the model less credible as measure performance (Goodhue and
Thompson 1995).

According to Goodhue (1998) as Shu and Yu-Hao (2012) refers
Technology/Task Fit (TTF) is related to the usefulness of tools used in
performing a task which is highly correlated with how well the task
collocates with the tools’ functionally. The main trust of TTF model is
that any science and technology must collocate in unison with the needs
of mission before any measurable performance is possible. Goodhue is
the first scholar to conceive the Task/Technology Fit Theory (TTF), which
stated that the degree of task/technology fit determines how helpful an
information technology is to a user while performing tasks. Goodhue
pointed out that an information technology is said to have a good fit
whenever it is able to reduce operating costs, provide easier user
experience, and better performance outcome (Goodhue 1988). In other
words, a user must believe that the information system is useful and able
to provide considerable benefits to his/her assigned task (Greenstein
1998). Collaboration between team members under a collaborative
support system that can solve problems without time and geographical
constrain would be more efficient and favourable (Dennis et al. 1999;
Katz and Shapiro 1994; Klein and Dologite 2000).

Productivity
In mathematical terms, productivity can be calculated as the ratio

between inputs and outputs (Belanger et al. 2001). Yet not all aspects of
input and output are measurable (Brynjolfsson and Yang 1996). Outputs
such as quality of life, fun, and convenience are nearly impossible to
quantify or measure directly.

Consequently, the respondents’ beliefs about the effectiveness of
using wikis or not using wikis in the performance of tasks and their
perceived productivity should be measured. Thus, previous researches
that have shown strong links between self-judgments and the quality of
performance were strongly relied upon (Kauffman and Weill 1989; Kelley
1994). Productivity will be measured in two ways. The first is a
questionnaire based on Shu and Chuang (2012). The second is an
objective measurement, which will count the number of generated ideas.
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Decision Quality
Much of the studies on group decision quality came from the study

of Group Support Systems (GSS). Benbasat and Lim (1993) quantitatively
integrated the results of several experimental studies on GSS usage and
found that it has a positive effect on decision quality. Their founding was
further supported by Nunamaker et al. (1996) that in laboratory studies
that group using GSS produce higher quality ideas than those using
standard meeting techniques.

Quality is often used to measure the final results in collaborative
research. It refers to team members’ own feelings towards the team
output during the decision-making process (Chen 2003). It can also be
equate to members’ own evaluation of the final decision outcomes
(Chizmar and Zak 1983). Decision quality will be measured by a
questionnaire based on Shu and Yu-Hao's study (2012).

Satisfaction
Satisfaction may be defined as an application's ability to meet the

expectation of the users. It is by far a subjective term that varies with
one’s perceptions and attitudes toward its eventual benefits and
outcomes. Past studies have indicated that satisfaction is closely
moderated by the aspect of an application's ease of use or the precision of
the user-machine interface (Adam Mahmood et al. 1999). Satisfaction
often used to measure the effectiveness of a collaborative process or
result (Church and Gandal 1992, 1993).

Past researches also suggested that care must be taken when
formulating satisfaction metrics, because measurement of satisfaction
and quality are similar, but in practice, high degree of satisfaction may or
may not necessarily equates to high quality (Jonscher 1983). Satisfaction
will be measured by a questionnaire based on Shu and Yu-Hao's study
(2012).

Key capabilities
In this sense some typical capabilities and competencies of team

members were measured regarding to teamwork and collaboration with
other team members as suggested in literature (Lin et al. 2012; Shu and
Cheng 2012; Shu and Lee 2003; Shu and Yu-Hao 2012). The ability of
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knowledge sharing and absorption potential, learning and knowledge
transfer, shared knowledge creation, access to knowledge during
teamwork, the integration of knowledge from different sources, filtering
knowledge and many efficiency issues, such as learning efficiency,
problem-solving efficiency, learning from mistakes were measured, so as
the evolution of teamwork and collaboration and the ability of knowledge
utilization.

Research methodology and experiment design
Research model and hypothesis
In this paper and during the whole research process (including

planning and implementing) the methodology presented in Lin et al.
(2012);  Shu and Lee (2003);  Shu and Yu-Hao (2012) were followed. This
methodology is based on the separation of collaborative tasks to
intellectual type and preference type tasks on the one hand, and the
separation of collaborative technologies to traditional (face-to-face
meetings) and wiki (web2)-based technologies on the other. In this sense
the research need to measure the fit of the two dimensions of tasks and
technologies and the team performance.

Source: Shu and Lee 2003

Figure 1. Research model
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Goodhue and Thompson (1995) in their task/technology fit (TTF)
model argued that the usefulness of tools in performing a task is highly
correlated with how well the task collocates with the tools’ functionality.
The main thrust of TTF theory is that any science and technology must
collocate with the needs of the mission before measurable performance is
possible. In other words, potential users must be thoroughly convinced
that a technology is capable of assisting them in completing their mission
before it is adopted (Greenstein 1998). For example, collaboration
between team members under a collaborative support system that can
solve problems with no time and geographical constraints would be the
most efficient (Banker and Kemerer 1989; Katz and Shapiro 1994).

Zigurs and Buckland (1998) have shown that groups adopting a
group support system are more motivated to express their ideas than
groups that do not. This is probably because the group members can
avoid the possibility of face-to-face confrontation, which might lead to
coercion and embarrassment. Additionally, systems that support parallel
editing and allow multiple participants to instantly share and express
their opinions, ideas, and information could be far more efficient than
conventional systems in which editing and expression are sequential
(Berndt 1992).

Based on these arguments, we proposed the following hypotheses:
Hypothesis 1: In the context of inter-group collaboration, wiki offers a

better task/technology fit than conventional processor.
Hypothesis 1a: In the context of inter-group intellective tasking, wiki

offers a better task/technology fit than conventional processor.
Hypothesis 1b: In the context of inter-group preference tasking, wiki

offers a better task/technology fit than conventional processor.
Christensen and Jorgenson (1969) argued that the amount of

information a member of a team can contribute is an important indicator
of the quality of the group collaboration. Christensen and Greene (1976)
further defined productivity as the quantity of output data that a
collaborative team can produce. Grover et al. ( 1998) used perceived
productivity as the dependent variable in their study of IT diffusion,
primarily because previous studies of IT and productivity yielded
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ambiguous results, largely due to measurement issues. In our model,
neither the inputs nor the outputs in either the intellective or the
preference task are measurable. Thus, we defined productivity, in the
context of inter-group collaboration, as the perceived adequacy of the
acquired and assimilated information for completion of the task at hand.
Based on the above argument, we argued the following hypotheses:

Hypothesis 2: The better the task/technology fit, the better a team’s
productivity.

Hypothesis 2a: The better the task/technology fit, the better a team’s
productivity in intellective tasks.

Hypothesis 2b: The better the task/technology fit, the better a team’s
productivity in preference tasks.

Decision quality is often used as a metric to measure the results of
collaborative studies. Fan et al. (2004) argued that decision-making
quality is a good measure of group communication performance. Salas et
al. (1992) agreed with Fan et al. that output quality is an important
indicator of performance. Quality is defined as team members’ feelings
about the team’s output during the decision-making process (Chen 2003),
has also been used to measure the final results of collaborative research.
Quality can also refer to members’ evaluation of the outcomes of the final
group decision (Chizmar and Zak 1983).

Hypothesis 3: The better the task/technology fit, the better the quality
of the team’s decision.

Hypothesis 3a: The better the task/technology fit, the better the
quality of the team’s decision in intellective tasks.

Hypothesis 3b: The better the task/technology fit, the better the
quality of the team’s decision in preference tasks.

Satisfaction, defined as the manifestation of good feelings that the
team members experience during the course of collaboration, is often
used in studies of collaboration to measure the success of a process or
outcome (Church and Gandal 1992, 1993). It is often associated with
group members’ positive evaluation of their collaborative efforts.
According to the above literature, the following hypotheses can be
defined:
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Hypothesis 4: The better the task/technology fit, the greater the group
satisfaction.

Hypothesis 4a: The better the task/technology fit, the greater the
group satisfaction in intellective tasks.

Hypothesis 4b: The better the task/technology fit, the greater the
group satisfaction in preference tasks.

The research experiment also focuses on the performance
improvement due to wiki usage during the procedure. It is our intention
to prove, that experimental groups have greater improvement in all
collaboration performance factors than control groups – and this is also
influenced by their previous attitudes to teamwork and wikis.

Hypothesis 5a: If a team member’s attitude to teamwork is positive,
they will reach higher improvement in all performance parameters due to
wiki usage during the experiment and vice versa than those, who did not
use wikis.

Hypothesis 5b: If a team member’s attitude to wiki usage is positive,
they will reach higher improvement in all performance parameters due to
wiki usage during the experiment and vice versa than those, who did not
use wikis.

Experimental design and procedure
The research was implemented at Budapest Business School,

Faculty of Finance and Accountancy among part-time master students
of finance and accounting specialization. A demographic survey was
carried out among participants before the experiment procedure to
detect their attitudes and habits of teamwork and wiki usage.  The usage
frequency of wiki platforms (social sites, cloud computing devices,
on-line collaboration tools) by each participant was measured in their
work and dichotomous variables were defined to classify them whether
they are wiki users or not. Teamwork habits were also measured: how
often and how many times participants work in teams, and
dichotomous variables were defined to classify them whether they are
team workers or not.

Having these results made it possible to form teams of four, with
special regard to their demographic features – as detailed in the sample
allocation and distribution part of this paper. Having all the teams formed
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the first pre-experiment survey were implemented, testing the attitudes
of collaboration in several dimensions.

At this stage of the research all clusters of teams were divided
randomly into two: experimental teams and control teams. For the 22
experimental teams a 60 minutes training on “Modern web2 based
applications for on-line teamwork and mass collaboration” were hold and
some specific freeware applications (Skype, Dropbox, Google Drive, etc.)
were demonstrated. The intention was to make them committed to solve
their team tasks on-line without face-to-face communication. To ensure
this, the experiment description required them to make screenshots while
using wikis. Control groups had no information about the research; those
teams just got one of the experiment case studies to solve.

There were three kinds of experiments projects (Apple, Facebook and
Google case studies) with 4-4 tasks: two intellectual and two preference
type tasks in each projects (Intellectual task for closed ended problems,
that have a certain solution, and preference tasks for open ended problems,
that do not have only one single solution). In our experiment intellectual
task refers to the net present value of the company, what are the
determinants of this value and what capitalization trends do they have.
While preference type tasks expect creative solutions: market conditions
and bargaining power of the company, strengths and weaknesses of the
companies and what are the advantages and disadvantages of the current
brand strategies. The projects were distributed to groups randomly and
had 4 weeks to complete the projects and present the results in a
30.000-35.000-character assignment document.

After this experiment session the same questionnaire (the one used
before the experiment) were distributed again, however all the questions
were focused on the specific tasks in projects this time. Thus the
experiment resulted in two surveys: a pre-test for general attitudes and a
post-experiment for project experiences.

Source: own research

Figure 2. Process of research
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Sample allocation and distribution
The sample consists of 175 participants. The gender mix distribution

represents other programmes of the school as well: 68% female and 32%
male.

The bases of the research experiment are teams that were generated
by two dimensions. In a previous sampling some demographic
characteristics of all participants were defined based on their teamwork
experiences and wiki usage experiences, habits and generated two
factors: attitude of teamwork and familiarity with wiki applications.
According to these two dimensions 175 participants were divided into 45
groups with 4 members (in average) and at least two members were
unknown to each other and any other member of the team. In Table 3 the
distribution and the number of teams in each category (and all
participants) are shown: we had 8 groups (with 31 members as total) who
do not work in groups and do not use wikis; 10 groups (with 39 members
as total) who usually work in team but do not use wikis; 4 groups (with
16 members as total) the opposite of this previous; and 14 groups (with
56 members as total) who are familiar with wikis and teamwork as well.
We also had 9 miscellaneous groups (with 33 members as total). This
covers 45 groups and 175 individuals as total.

Table 3. Construction of the participant teams

Source: own research

To ensure that the sample size was large enough to minimize Type I
error and Type II error, an analysis were performed to determine the
optimal sample size for each cell of the design, using the formula
described by List et al. (2010):
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n = 2 (t� /2 + t�)2 – (   )2 ,

where n is sample size, t�  is t-value (type I error), t�  is t-value (type II
error), � is population standard deviation, and � is the minimum
detectable mean outcome difference between the experimental and
control conditions.

Setting power at 0.80 and 0.90 and the criterion alpha level at 0.05,
the ideal minimum treatment cell sizes were determined between 16 and
21 respectively. As the number of participants in each cell of our study
was minimum 16, it could be concluded that our sample was large
enough to detect the desired effects.

The measured characteristics of the sample (team members) are
defined by wiki usage experiments and teamwork experiments.

Source: own research

Figure 3. Demography of sample based on wiki usage
and team working

Data analysis methodology, model reliability and validity
Having the result of pre- and post-experiment surveys, an

exploratory factor analysis (EFA) were performed with principal
components extraction and VARIMAX rotation with Kaiser normalization
on both dataset (pre and post) on each 37 measured variables to identify
latent factors of a priori variables.

�

�
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Table 4. Rotated component matrices of EFA

Source: own research

As the 5-5 latent variables were expressed [task/technology fit (FIT),
productivity (PRO), decision quality (DQ), satisfaction (SAT) and key
competences (KEY)] out of the 37-37 measured variables a confirmatory
factor analysis (CFA) was performed to test the fit of the clausal models
(pre and post) as Jöreskog (1969) suggests.

In order to get the best fit of the model, numerous iterations were
performed and the results of the last are demonstrated here, which was
the most significant and showed the best fit.

All required tests were performed as well which are necessary for the
interpretation of the results, with special regard to reliability analysis
[Cronbach’s � for internal consistency of the scales, Kaiser-Meyer-Olkin
test (KMO), Bartlett’s spherical test, and we measured the total variance
expressed (TVE) by the factors], convergent validity [range of factor
loadings, composite reliability (CR) and average variance expressed
(AVE) by the factors], discriminant validity [correlation of the scales,
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maximum shared variance (MSV), average shared variance (ASV) and
square root of AVE], and fit tests [absolute fit (AF), incremental fit (IF),
parsimonious fit (PF)].

Reliability Analysis
The best-fit models with their five latent factors have 24 and 19

variables out of the measured 37. After this reduction the inner
consistency of the scales is still high as Cronbach’s � measures: 0.691 is
the lowest value which remains above desired values referred by
Cronbach (1951).

The factorability were also tested and found both KMO measures
above 0.8, meaning that the data set is “meritorious” for factor analysis
(Kaiser 1974). Also Bartlett’s spherical tests are significant (Snedecor and
Cochran 1989) in all constructs and TVE is desirable high. In this sense
no reliability issues are present: all constructs are suitable.

Table 5. Reliability Analysis

Source: own research

Validity
It is absolutely necessary to establish convergent and

discriminant validity when doing a CFA as Carmines and Zeller (1979)
suggest. If factors do not demonstrate adequate validity and reliability,
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moving on to test a causal model will be useless – no interpretation
will be correct.

There are a few measures that are useful for establishing validity:
Composite Reliability (CR), Average Variance Extracted (AVE). The
thresholds for these values are as follows: CR > 0.7; CR > AVE; AVE >
0.5 (Hair et al. 2010).

Having a closer look at the measures of convergent validity more
preciously, Fornell and Larcker's (1981) recommendations were followed:
convergent validity is achieved, when the following three conditions are
met: (a) all the standardized factor loadings exceed 0.5; (b) the composite
reliability is higher than 0.6; and (c) the average variance expressed
exceeds 0.5.

Convergent reliability was achieved by both conditionality for all
construct in both cases (pre and post).

Table 6. Measures of Convergent Validity

Source: own research

Fornell and Larcker (1981) also set the rules of achieving
discriminant validity. It happens when (a) the square root of the AVE of
a construct is greater than the correlation between that construct and
another construct; (b) when MSV < AVE and (c) ASV < AVE. Table
below shows that discriminant validity was achieved by all these
criterion for all constructs, so no validity issues were presented.

It is necessary to determine whether the model-in-use provides the
best of the available choices (Fornell and Larcker, 1981). The three kinds
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of model fit (absolute fit, incremental fit and parsimonious fit) for our
data is presented in table below using the threshold reference
recommendations of Schreiber et al. (2006), Wheaton et al. (1977),
Tabachnick and Fidell (2007) and Mulaik et al. (1989).

In this context the results of all tests in both dataset meet the
acceptable levels of model fitting criteria as shown in Table 8.

According to these tests, validity and reliability analyses shown
above both pre-experiment model and post-experiment model is the best
of the available constructs, interpretable and applicable for further
research to draw conclusions.

Hypothesis test
Post-experiment analysis
The next step was to test the hypotheses. First the Shapiro-Wilk

statistic were used to test normality and Levene’s statistic to test
homogeneity of variances of the sample. The sample was found to follow
normal distribution and the variances are homogeneous for

Table 7. Measures of Discriminant Validity

 (Square roots of AVE)
Source: own research
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Table 8. Measures of Model Fit

Source: own research
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post-experiment data. Thus, equal-variance version of t-tests was
employed to test the hypotheses.

Performing the tests the decision can be made whether the
performance of the experiment sample or the control sample was better.
In Table 9 the results are summarized. In all constructs and all tasks
experiment groups performed better.

This difference was significant in all cases, except in some issues
regarding to intellectual tasks (productivity, decision quality and
satisfaction).

Analysing the differences between pre- and post-experiment
data
When analysing the results of post-experiment result the difference

of post-experience and pre-experience datasets were generated to
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measure the improvement (or decline) of each construct in each group.
The constructs were cut with demographic variables: the habit of usage
of wiki applications, the teamwork attitude and their current
specialization.

Productivity and decision quality have significantly declined during
the experiment for those, who were not familiar with teamwork meaning

Table 9. Post-experiment comparison between experimental
and control groups regarding to task type

Source: own research
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that those seemed to have problems with wiki applications in context of
effective decision-making and productivity.

The opposite effect can be measured in these groups in key
capabilities as experiment groups had significant improvement in this
construct, meaning that wiki groups had better knowledge share,
absorption, filtering and learning capabilities during the experiment.

Table 10. Inter-experiment comparison between experimental
and control groups regarding to wiki usage

Source: own research

Welcome to the machine



106

Results and discussion
Having the results of all statistical tests the hypotheses should be

answered. Hypothesis group 1 was confirmed, so one can conclude, that
in the context of inter-group collaboration wiki applications offer a better
task/technology fit for preference type tasks and intellectual type and in
overall cases as well.

Hypothesis group 2 was partly confirmed as H2a were rejected: there

Table 11. Inter-experiment comparison between experimental
and control groups regarding to teamwork habits

Source: own research
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were no significant evidence found that team productivity is higher in
wiki user groups in solving intellective tasks. However the connection in
solving preference type tasks and in overall cases could be significantly
confirmed.

The same was the case in context of team’s decision making: H3a
hypothesis were rejected, however the fact that wiki user groups reached
better decision quality through the experiment in preference type tasks
and in overall cases could be significantly confirmed.

Similar conclusions could be drawn in hypothesis group 4, as H4a is
rejected: the better the task/technology fit the greater the group
satisfaction in preference type tasks and in overall cases – but not
significantly better in intellectual type tasks.

Therefore in case of H2a, H3a and H4a it can be argued that in
accordance to the reviewed literature (Adler 1990; McLeod and Lobe
1992; Marquadt and Horvath 2001) diversity only provides better
performance when it is integrated into the process. Thus wikis provide a
good framework of collaboration for more divergent tasks (i.e. preference
tasks in this study), whereas in case of more routine and procedure based
tasks (i.e. intellective tasks) performance has not increased significantly.

Hypothesis group 5 have many cases after the split of all the
performance indicator variables by wiki dichotomous and teamwork
dichotomous demographic variables. Due to this splitting very few
significant differences were found in post/pre experiment differences by
experimental and control groups. However it can be argued that non-wiki
users who did not use wiki applications before the experiment and now
were forced to use them had significantly greater satisfaction with the
teamwork than those in control groups.

The opposite was found regarding to decision quality and teamwork:
those who did not work in team before have significant decline in
decision quality during the experiment due to the wiki usage than those
who were in control groups (and was not asked to use wikis during the
experiment). However these groups of non-team workers have
significantly higher improvement in key capabilities of teamwork than
those in control group. This means, that non-team workers can improve
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their key capabilities due to usage of wiki applications during the
experiment.

However no other significant differences were found in variances in
these two contexts; tables 10 and 11 show some major (but not
significant) differences in performance indicator means of both
experimental and control groups.

Managerial implications
Having the results of our experiments it can be argued, that wiki

applications can significantly improve task and technology fit in
teamwork, for any kinds of tasks. Wikis also foster higher productivity,
better decision quality and higher satisfaction for preference type tasks.

Table 12. Hypothesis test results

Source: own research
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In contrast wiki applications are not very useful for intellectual type
tasks: collaborative tasks which have an anticipated outcome and an
already known process to use for problems solving are not the field to use
wikis, more traditional methods would apply. Therefore these
applications appear to be very useful for preference type task; but cannot
replace face-to-face problem solving methods, when the details of
communication and implementation become vital. This argument is in
full accordance with the literature reviewed (Adler 1990; Maznevski
1994).

Another factor hindering the productivity of teamwork, when
members have no positive attitudes to use wiki applications and are not
keen on teamwork.

Limitations and further research directions
However all major recommendations in literature for sample size and

distributions were considered, for experimental procedure (test and
control groups) and latent variables construction (reliability and
convergent and discriminant validity and model fit) and for applicable
hypothesis test methods, there are still some basic limitations to this
research. Firstly the sampling limitations: the sample of this experiment
was part-time higher education business students with financial and
accounting specialization, which is an undeniable constraint. The
sampling procedures are needed to be extended.

Secondly a systematic problem occurs: it seems complicated to
ensure that experimental groups do use wiki applications during the
experiments whereas control groups are supposed not to do so.

Further plans are focused to eliminate these limitations and fine-tune
the whole experiment procedure. A longitudinal analysis seems a viable
option to carry out in a years time resolving the limitations of the
procedure and sample and providing an opportunity for both for a
dynamic and intercultural (ie. Taiwanese and Hungarian) comparative
study.
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