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Abstract

With the devedopment of new technologies, and particulaly communication technology,
societies have evolved to encompass new forms of interaction and collaboration. It is an
illuson to think thet rdationships between human beings and their inditutions will not
change in essence in the future. We assume that the very nature of e-communication and
of groupware such as Group Support Sysem can support innovetion and crediivity in a
context of culturd and professond diversty. In 1998, 1999 and 2000 an educationd
project (HKNet) between the City Universty of Hong Kong (Ching) and the
Eindhoven Universty of Technology (The Nethelands) has shown that remote
collaboration can lead to successful and innoveive problem solving in multiculturad
groups. This sudy focused on 178 paticipats dl of whom were involved in
academic courses on software engineering, informatics and managemert usng e-mal,
videoconferencing, Internet  phone connections and  GroupSysemsd  for  both
synchronous and asynchronous interactions. The task was to paticipae in a joint
project on a chosen IT-reated subject resulting in a joint report. We assumed that if
the HKNet project is a source of learning and knowledge to our paticipants, we
should be able to measure what they learned culturdly and professiondly. Results
reveded that the HKNet project crested a win-win Studion for both universties.
Throughout the threeyear project, GroupSysemsa supported efficient group
problem solving, devedopment of new-shared meaning and cultura atitude changes.
The groups wrote cregtive reports that reflected ther having worked successfully
together. The observed factors that determined the peformance of the teams in the
HKNet project were Technology Infrastructure, Interaction, Professond background
and Culturd background. Following this overview on the HKNET project setup ad
the lesson learned (Vogd e d. 2001; Rutkowski et d., forthcoming) the paper
conclude with the description of next year experimenta setup. Specid emphads will
be given to innovaion and credtivity in problem solving of technicd naure
Paticipants from the "Ingditut Polytechnique de Grenoble' and "Grenoble University”
(France) will join the HKNET teams.



INTRODUCTION

With the devdopment of new technologies and paticulaly communication
technology, societies have evolved to encompass new forms of interaction and
collaboretion. It is an illuson to think that reaionships between human beings and ther
inditutions will not change in essence in the future Plao and other philosophers
exchanged their idess in the Greek Agora. Group Support Systems (GSS) appear to s to
be a "virtud Agord' where information and idess can be exchanged a different times
and from various places.

GroupSydemsa is a prototype of a GSS workgtation. Each member of a meeting uses
his persond workgation linked to the other workdations through a network and
paticipate to eectronic activities required to support e-collaboraion (Vreede, 1995).
GroupSysemsa is the most widdy used dectronic megting sysem in the world. The
software  dlows knowledge accumulaion, representation  and  categorisation.
GroupSydemsa  condsts of a set of tools to support idea generdion, idea
organisgtion, votings and issue exploration [Nunameker, Vogd and Konsynski,
1989]. It is manly based on the technique of braingorming [Osborn, 1953] that
atempts to increase credtive ideas by avoiding criticism and by focusng on quantity.
Four rules support the activity of braingorming, express dl idess that come to mind,
even if sound crazy (1); the more idess, the better (2); don't worry whether the idess
ae good or bad, they can be evduaed lae (3); dl idess beong to the group, so
members should fed free to build on each othe’'s work (4). The technique of
brangorming is wdl recognized as reducing bias of “production blocking” (Diehl
and Stroebe, 1987). The activity in essence is democratic and is mostly conducted in
anonymous context.

The literature on group communication software, and paticulaly Group Support
Sydem (GSS) tools, is vast and has been examined over the years from a variety of
pergoectives [Nunamaker et al. 1997]. More recent GSS literature looks especidly at
support  organisgtiond  co-ordinaion and interaction  between various organistiond
sructures working within a decentrdised market that evolves in different times and
places [eg., Qureshi and Vogd 2001]. Empiricdly, the mgority of GSS research hes
been conducted with groups in a laboratory context a the same time and same place.
Sudies conducted in educationd contexts with the support of GSS a the
asynchronous leve and in the red world are redively rare [Alavi et al. 1997; Vogd
e al. 1999]. However, ressarch conducted indicated that distance education when
employing group communicaion software can produce educaiond results as good as
face to face and in some case even better (Jarvenpaa and Leidner, 1998; Turoff and
Hiltz, 2000).

In 1998, 1999 and 2000 an educationd project (HKNet) between the City Universty
of Hong Kong (Chingg and the Eindnoven Univasty of Technology (The
Netherlands) has shown that remote collaboration can lead to successful problem
solving in multiculturd groups The HKNET project presented in the paper is an
example of a win-win e-collaboration befween Chinese and Dutch engineers. For the
past three years, 178 students participated in this educational project. The participants
were involved in an academic course on Software engineering, informatics and



management. They used emal, videoconferencing, Internet phone connection
(Fretdk) and GroupSysemsa to communicate synchronoudy and asynchronoudy.
This project brought together participants from a Western and an Eagtern culture to
collaborate outsde the laboratory in adistributed environmen.

Following this overview on the HKNet project sst-up and the lesson learned (Vogd et
d., 2001; Rutkowski e d., forthcoming) the paper condudes with the description of
next year experimentd setup. Spedid emphess will be given to innovation and
credivity in virtud team. The task of the participants will be to deveop the mogt
creglive and innovaive e-maket place. Other technologies such as webboard,
videolectures will support the virtud interactions between the participants and the
ingructors. A third culture should be involved in the desgn with the paticipaion of
French dudents from the "Inditut polytechnique de Grenobleé® and "Grenoble
Universty”.

THE HKNet-1-2-3 PROJECT SET-UP

The HKNet project conssted of dreedy exising academic courses on software
enginering, informetics and management (MBA) a both universties The god of the
project was to meke a vauable contribution to the knowledge of its paticipants by
letting teams do a joint project on a oecific ITrdaed subject resulting in a joint
report. At both locations, sudents formed ther own locd team condding of three to
four team members. Thereafter, loca teams were dlocated to globd teams each with
a gpecific assgnment. Examples of assgnments were daus and actions teken in
Hong Kong versus the Netherlands with respect to Y2K issues, software management
in large projects, trends in embedded software, software qudity control, labour
shortages in the IT sector and criticd success factors for successful development of
software. By communicating with ther team members overseas through group
support technologies, the sudents adso gained experience in using these technologies
and the team dynamics within these digtributed multi-cultura teams.

Thefour main educationd objectivesin this experientid learning context were:

1) Lea the dudents gain indght into software engineering, informetics and managerid
issues from a business perspective and increase the understanding of the differences
and amilarities between Europe and Asa

2) Let the students experience the pros and cons of co-operating in a digtributed team,
with members from different cultures and backgrounds.

3) Let the dtudents experience the advantages and disadvantages of usng a remote
Group Support System.

4) Le the students become familiar with severd goplications of GroupWare, which
can bevauableto ther sudy and (future) work.

GroupSysemsé sarved as a shared group memory and a common environment for
both synchronous and asynchronous braingorming, discusson, voting and  report
writing.  Thin dient technology was used to supply dl participants with Internet
connectivity to enable GroupSystems access from their homes and businesses as well
as from thar univarsties All paticipants additiondly had an emal account a their
disposd. Microsoft NetMedting was used the first year (HKNet-1) for synchronous
faceto-face contact. The NetMeeting sessons could be booked in the agenda in the



main project folder of GroupSysems ISDN videoconferencing was used the second
two years (HKNet2, -3) and audio-conferencing via Internet (Firetdk) was
introduced in the last year of the project.

The time schedule was rigorous and short (6 weeks). The fird two activities (namely
braingorming research questions and voting on research questions) took two weeks in
HKNet1l. In HKNet2 the Sudents were guided through the braingorming in three
days, after which the convergence was done in a videoconference. In HKNe-3 it was
enlarged to one week. This gave the project an interactive and fast sart. The am of
this rigorous schedule was to encourage time management; preventing rushed and
hurried work a the end. Students were made more aware of educationd and cultura
differences and ther possble implicaions through virtud lectures on culturd
diversity.

Cultural background: Western versus Confucius

Hofstede [1980, 1983] defined Culture as the collective programming of the mind

which didinguishes one category of people from ancther. In the broadest sense
culture is a patterned ways of thinking, fedings and reecting that is shared by a set of
individuds. Culture is a sysem of knowledge, a set of learned behavior and bdiefs, a
way to caegorised expeience shared by a sodety, populdion, group of individud,
governing behaviour and bdliefs.
Hofgede's sudies on culturd characterigics provide important information for
ganing an underdanding of the two groups and the naure of ther interactions
Actudly, the two groups scored differently on the four wel-known dimensons
Power Digance (high versus low), Uncetainty Avoidance (high versus low),
Individudism (versus Collectiviam), Masculinity (versus Femininity). The index for
eech dimenson is presented in Table 1, which dealy underlines the ggp between the
Hong Kong and the Netherlands cultures. As the table indicates, these cultures have
vay diffeent meanings and conceptudisations of reationships between individuds
and are dmogt antagonist.

Power Uncertainty Masculinity  Individudism
Digance  Avoidance

HongKong  Index 68 29 57 25
Rak 3738 45 32-33 16

Netherlands  Index 38 53 14 80
Rak 14 18 3 46-47

*Rank Number: 1= Lowest; 50= Highes.

Table 1. Hong Kong and Netherlands index and rankings on Hofstede' s four
dimensions of culture
[Hofstede 1983]

The Individudign/Collectivism dichotomy obsaved in the Chinee culture is
supported by many gudies [Bond and Hwang 1986]. Confucianism and Buddhism
centre on “five ‘cardind reaions Wu Lun: in which power differentids and
respongibilities are prescribed: relations between emperor and miniger, father and
son, husband and wife, among brothers and among friends’. In other words the
organisation of the Chinese society follows the rules of ‘guanxi’ that can be defined as



a nework of persond rddionship or of interpersond connections regulding socid
interaction [Hwang 1987]. Guanxi is the predominant socid dructure of Chinese
society and is based on the principles of reciprocity in sodd interaction. A person’s
guanxi drives interpersond atitudes and behaviour. The guanxi is representative of
the collectivis agpect of the Chinese culture The Eagtern concept of guanxi is very
gmilar to the Western concept of interdependence. Interdependence exists when the
outcomes of individuds are affected by another person’s actions. G maor interedt is
that Chinese socid psychology condders postive outcomes as the product of a
harmonious interdependent group (i.e, in the sense tha members cannot be seen as
diginct from each other), while Western socid psychology condders that postive
outcomes are individud products Interdependence [Rijgman 1997; Rutkowski et al.
2001] is not seen as required and congant but [Veght van der et. al 1999] rather
dependent on the manner teeam members believe their parsond gods and rewards are
rdaed (i.e, outcome interdependence). Furthermore, the perceved vdue of
interdependency depends on the dructurd feature of the relationships between team
members and stems from the tasks within the team (i.e., task interdependence).

The role of a leader in Chinese organistions follows the guanxi. In this way, the
leeder's primary function is to mantan harmonious reaionships with the followers
and to define the task. The leader is expected to take control and be in possesson of
lutions that will be offered to the group. A democrdic dyle of leedership is
generdly advocated and is more representetive of a tendency to reach a consensus
rather than representative of the Western process of refication. Reification is defined
as the socid process that converts an abdtraction or menta congdtruct into a supposed
red entity [Gemmill and Oakley 1992]. In the Wesern culture, a democratic style of
leedership refers more to an extreordinary persondity (i.e, chaismad and the ability
to balance freedom and authority.

We assumed during the three years of the project that if the HKNet project is a source
of learning and knowledge to our paticipants, we should be ale to messure wha
they learned culturdly and professiondly. Based on the obsarvation of the HKNet-1
project, questions were sdected and condructed to messure the evolution of each
participant in a pretest/post-test configuration.

METHODOLOGY
Participants

One-hundred saventy-eight students participated in the three years of the HKNET
project. Dutch paticipants were manly dudents from the Technicd University
Eindhoven and were younger (23<n<25) than the Chinese paticipants from the City
Universty of Hong Kong (25dm<35). Despite the age differences, their interests in
the projed were smilar. To complete the methodology, two independent control groups
of students from the same cohort, one Dutch (=32) and another Chinese (=20), who
did not paticipate in the project completed in pardld the same survey as the HKNet
paticipants. Centrd to our research is tha these students showed no particular attraction
to work in a virtud environment on a multicultural project. The sdected results for the
HKNet2 and -3 project that will be presented are based on the participation of N=106



dudents and 204 surveys and linked to the results gather during the firg year of the
project [Vogd et al. 2001].

Design, procedure and material

A totd of 204 quesionnaires were completed during the time of the HKNet2 and -
3 projects. The participants were asked to fill in a fird quedionnaire (i.e, pre-test)
prior to working in their group and a second quedionnaire (i.e, pod-test) a the end of
the project before receving ther grades This manipulation is dasscdly used to
measure the effect of the treatment (i.e, virtud communication in group) on the
paticipants evduation in the pos-tet [Howdl 1997; Brown 2000]. The pre-test and
the control groups provided two basdines of comparison.
The pre-test and the post-test questionnaire were condructed on a Smilar bass, adapted
according to the results of the previous project. The theoreticd corpus was borrowed
from the classcd literature referenced in the previous section of the paper. In the firgt
pat of the questionnaire, participants were asked to rate items releive to core culturd
concepts such as Guanxi, leadership and interdependence on a 10-point-scae [Osgood
and Tannenbaum 1955; Himmdfab and Eagly 1974]. In the last pat of the
questionnaire, a st of various questions on technology, learning and stisfaction were
also asked.

LESSON LEARNED

Given the consgent and dramatic differences both within and between teams over

the course of the project the question arises as to the role of project processes and
technologicd support. We conclude thet effectivdly supporting virtud teamwork with
current available off-the-shdlf technology is possble but begs improvement.
The observed factors that determined the performance of the teams in the HKNet
project were. Tedhnology Infredtructure, Interaction, Professond background and
Culturd background. Each factor is a potentid hurdle that must be dedt with before a
team can effectivdy perform its task. All the factors interact heavily with each other.
The more a factor is linked to humen identity, the harder it is to influence the impect
of that variable on the peformance of a virtud team. The characterigics of virtud
teeamwork and especidly the fragile interection process cdl for a cetan s of
qudities the team members should possess. The qudities tha were observed to
postivdy afect the teamwork during the HKNet proet wee discipling
assartiveness and the ability to express onesdf clearly and concisdy. With sufficient
persond and personnd support, groups rise to the occason in spite of technologicd
shortcomings. ~ When designing virtud teamwork processes it is important to
minimise the negative aspects of the factors that influence the performance of virtud
teams. To achieve this in an educationd environment, the following rules of thumb
are suggested:

Create common ground for the sudents

Design unambiguous ddiverables that are equdly chdlenging to dl students.

Make sure students are able to spend an equa amount of time on the project.

Creste a common frame of reference by supplying the same preceding lectures
(preferably by linking dassrooms with a videoconference).



Make sure that technology forms no barrier

Choose the right mix of technologies by meking a trade off between maximisng
functiondity and minimising the need for training.

Train the usars to ensure that they know how to use the technology.

Provide quick support in case of any kind of technical problem.

Stimulate interaction from the gart

Supply training in the required qudities for working in virtud teams.

Start a project with (synchronous) teambuilding exercises to establish trudt.

Pan frequent synchronous interactive activities to mantan trust and fadlitate
decison-making.

Apply a"sandwich gructure’

For the overal design of virtua teamwork processes, it is recommended to gpply a
“sandwich” gtructure. This means Sarting with a same time/same place mesting, then
continues with asynchronous distributed work and finalise with again asame
time/same place medting. If it is not feasible to meet in the same place, ahigh qudity
videoconference mesting could be organised insteed.

All the HKNet paticipants enjoyed the project. However, the Dutch participants
liked it dgnificantly more then the Chinese (mNet=7.353 and mHK=6.362). This may
be explaned by the different background in age and professond experience. They
both agreed and dedared tha they socidly (mhkne=6.25) and professondly
(mhknet=6.5) learned and gained knowledge. According to the descriptive results
emerging from the pog-test in HKNet-1 and -2, time pressure and lack of face-to-face
interaction were judged to be the two man problems during the project. When the
sudents were asked in the post-test, "Which technologies were te mogt important to
support your activity and the virtud team spirit?" the answers were as indicated in Table
2. Reallts reflect a combination of technology familiaity and resolution of project
concerns. For example, email was heavily used and useful not only for communicaion
but dso for exchanging report drafts a attachments. Of particular interest is the rdaive
percaved importance of videoconferencing to the Dutch compared to the Chinese
Further, the Chinese fdt that the Internet rated higher in terms of support than did the
Dutch. It would suggest thet the Chinese were more focused on content while the Dutch
were more concerned with establishing interpersond relationships.  Lack of faceto-face
contact was condgtently rated more highly by the Dutch in terms of problems anticipated
and encountered. The Chinese had sgnificantly more work experience than the Dutch
which gave them more confidence in working in teams. The Chinese were dso under
more time pressure dnce they dso worked full-time and were typicdly more focused in
teems of generating project content, dbeit often times a the last minute, redivey

Spesking.



Chinese Dutch
Email 26.76 27183
Internet 1995 1845
Videoconference 16.33 1845
Asynchronous use of GSS 15.66 1488
Synchronous use of GSS 1565
Fretak 5.67 5.06

Table 2. Technology support required

The results of ANdyss Of Vaiance (ANOVA) conducted on the item "Is the
presence of a leader in the group required?’ and reveded a sgnificant Nationdity man
effect (p=. 001) in the pretet on a 10-point scde. The Dutch HKNet participants
dasscdly thought that a leader is less required (MNet=6.5) than the Chinese HKNet
participants (MHK=7.8) did. It is interesting to note that the ANOVA conducted on the
same item reveded no ggnificant man effect in the pod-test. Hence, the two groups
joined a virtud consensus (MNet=5.6, mHK=6). Leadership was less important in the
virtud framework than both groups expected. The within comparisons for each groups
show that the Hong Kong participants changed dgnificantly ( t(44) = 5675, p<.0001)
their opinion between the pretest (mMHK=7.8) and the pos-test (mHK=6). The same
effect is obsaved for the Dutch who dso changed ther opinion dgnificantly
(1(50)=3.294, p=.018) between the two tests. The results are summarised in Table 3.

Hong Kong** The Netherlands* **

nNHK=45 nNet=51

M D M D
Pretest * 78 14 65 18
Post-test™ 6 17 56 2

p=.001; ns non-ggnificant difference between the two groups in the pos-tedt,
** p<(m ’*** p:018
Table 3 Between and within comparisons on the item "leader ship”

The pattern of results is smilar for mogt of the items in the questionnaire. It shows that
participants changed ther atitudes toward a virtual consensus on core culturd concepts

(i.e, interdependence, teeam compatibility, and homogamy).
CONCLUSION

Ovedl it can be concduded that the HKNet participants enjoyed the project and
that they gained socidly and professondly from it. The HKNet project created a win-
win dtudion for both  universties  Throughout the threeyear project,
GroupSysemsa  supported  effident group problem  solving, development of new-
shared meaning and cultura attitude changes. The groups wrote cregtive reports that
reflected ther having worked successfully together. Of interest is that consensus on
vay sendtive culturd items such as leadership and Guanxi was reached  without
goecific activities of negotiation between the participants. Virtud collaboration led
both cultures to recognise the complex nuances of socid interaction in cross-culturd
digtributed teams.



Based upon the lesson learned, next year project will be based on four new objectives:

1) Let the sudents gain ingght into Business to Business (B2B) issues.

2) Leat dudents experience the practicd sde of devdoping a e-maket place and to
s0lve more technological complex problems.

3) Let the dudents become familiar with more groupware gpplications and tools such
as Blackboard, Groupl & .

4) Let dudents experience co-operation in a didributed team with members from
three diverse cultures (Chinese, Dutch and French) and from different educationd

background (technology and management).

The process of cregtivity can be defined as the development of novel ideas that are useful and
based on divergent thinking (Amabile, 1983). To conclude, we expect that the socid diversity
supported by group communication software such as GroupSysemsa and Groupld, and
inherent to the nature of the ecollaboraing teams will lead participants to develop credtive
and innovative work. The methodology will be based on a postivist experimenta design,
alowing to compare socia diversity versus homogenous teams.
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