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A croup support system (GSS) s an
integrated combination of computer,
communication, and decision sup-
porttechnologies designed 1o suppaort
aroup work [7]. The designs ol ¢
rent GSSs are based  on North
American concepts of desirable group
behavior, Oriental cultures have a dil
ferent model of desirable group
bhehavior, and a GSS designed in
North America may have unimtended
consequences inan oriental seting.

Exported  software  frequently
requires modification 1o suit local
customs. laws, or conventions.
radittonallv, most modilications
have focused on alterimg the techni-
cal facthues ot the software  (for
example, modifving the spelling dic-
tonaryvy, However, a GSS 1s a blend
ol technical and social facilities. In
order to mmprove group perlor-
mance, a4 GSS influences the social
behavior of a group. Becanse GSS
design s otten based on the customs
of the particular culture in which it
was developed, both technical and
social facithoes may neced modibica-
ton for successful adoption in
another culture. Therefore, i s
important o understand the eflect
ol culture on GSS design and imple-
mentation.
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Three key factors that should be
considered in GSS research are iden-
tified by DeSanctis and Gallupe [7]:
group size, member proximity, and
task type. By classifying group size as
large or small, and member proxim-
ity as face-to-face or remote, a two-by-
two matrix of settings is developed in
which to study GSS effects. Because
task type can be an important factor
in explaining group performance
[18] DeSanctis and Gallupe use Mc-
Grath’s [15] task circumplex to iden-
tify the types of tasks GSS researchers
should investigate. Their research
framework, however, does not in-
clude the important dimension of
culture. Because GSS technology can
have a direct influence on a group’s
communication patterns, an impor-
tant cultural variable, we propose

that culture is a fourth dimension of

GSS research.

Many theories in psychology, soci-
ology and organizational behavior
are culturally specific, but theories
and research findings that apply in
one culture need not necessarily
apply in another [2, 12]. Current the-
ories supporting GS8S research and
driving its design are primarily de-
rived from North American work. In
addition, the majority of empirical
GSS research has been conducted in
North America using local subjects.
The usefulness in another culture of
these theories, design principles, and
research findings has not been deter-
mined.

In their development of a founda-
tion for GSS research, DeSanctis and
Gallupe [7] argue that provision of an
electronic  communication channel
enhances  information  exchange
within a group and leads to a more
balanced involvement of group mem-
bers, which will in turn lead to better
decision outcomes. Implicit in this
argument are two assumptions that
may be culturally specific. First, an
assumption is made that it is impor-
tant for each group member to have

an equal opportunity, regardless of

status  differentials, to express an
opinion in a group discussion. Sec-
ond, it assumes that group members
prefer open and direct communica-
tion to resolve conflict or disagree-
ment. In addition, the GS8S concept

implicitly suggests that group deci-
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sions should further organizational
objectives and little consideration is
given to group harmony. While these
assumptions may be valid in North
American culture, they may not be
acceptable for a distinctly different
culture. Existing GSS designs may
not be appropriate for settings out-
side North America.

The study focuses on culture, a
fourth dimension of GSS research,
and its effect on G8S supported meet-
ings. The study demonstrates the
importance of culture by comparing
the findings of experimental GSS in-
vestigations in two very different cul-
tures: the U.S. and Singapore. This
article discusses the study’s concep-
tual foundations, variables, and hy-
potheses, research method, and find-

ings, concluding with a discussion of

the results and their implications.

The Conceptual Foundations of
the Research

The conceptual foundations of this
investigation stem from research in
four domains: GSS research, cross-
cultural research, adaptive structura-
tion theory (AST), and small group
behavior.

Extensive reviews of GSS research
exist [6]. These reviews reveal incon-
sistent research findings. This is
partly because different studies have
used a variety of GSSs with different
features and design goals, different
tasks, different research strategies,
groups in different stages of develop-
ment, and might have had insuffi-
cient statistical power to detect an
effect.  Despite the difficulty in
comparing research findings and
their inconsistencies, generally, the
use of GSS technology improves
group performance.

A GSS should lead to more equal
participation by group members and
reduce domination by a few group
members because the system encour-
ages all group members to partici-
pate. Greater equality of participation
in GSS groups is reported by some
studies while other studies (for exam-
ple [9, 24]) report no statistically sig-
nificant  difference GSS
groups and control groups. Overall,
research suggests that the parallel
communication feature of a GSS en-
courages participation because it sup-

between
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ports multple conversations. Good
ideas or important thoughts are cap-
tured in a GSS setting whereas in a
face-to-face meeting they are fre-
quently lost because only one person
can talk at a time.

Anonymous communication,
which is a feature of most GSSs, sup-
ports equality of participation. In
face-to-face meetings, group mem-
bers are often swayed by a speaker’s
status and more credence is given to
the ideas of high ranking individuals
Some group members, through ei-
ther personality or status, dominate
group discussion. Anonymity damp-
ens status influence because the per-
son and the idea are decoupled. As a
result, the content of a message,
rather than its source, should be the
focus of attention.

Several studies suggest that a GSS
may increase group consensus [21].
On the other hand, the use of a GS§
may reduce group consensus (9], and
one study reports no change in con-
sensus [24]. Turoff and Hiltz [23] re-
port that a GSS helps leaderless
groups to reach consensus, but has no
effect when a leader is present. The
impact of a GSS on consensus is un-
clear.

In summary, research findings are
inconsistent concerning the effect of a
GSS on equality of participation and
consensus. This is not surprising be-
cause many of the cited studies differ
on a variety of important factors. One
factor that has not been explored in
prior GSS research is the national cul-
ture of the decision-making team.

The Cultural Factor in
Decision-making

Culture is the beliets, value system,
norms, mores, myths, and structural
elements of a given organization,
tribe, or society [16]. Culture exists at
national [12], regional [25], and cor-
porate levels [5]. For example, Gar-
reau asserts that there are nine na-
tions in North America, and four
generic U.S. corporate cultures have
been identified [5].

Hofstede [12] identified four di-
mensions of national culture by a sta-
tistical analysis of 116,000 question-
naires completed by IBM employees
in 40 countries: individualism, power
distance, uncertainty avoidance, and



masculinity. Individualism  and
power distance, germane to this
study because they are the dimen-
sions on which the U.S. and Singa-

pore differ, are defined as follows:

® Individualism implies a preference
for a loosely knit social framework
in which individuals are supposed
to take care of only themselves and
their immediate families, as op-
posed to collectivism, which denotes
a preference for a ughtly knit social
framework in which individuals can
expect their relatives, clan, or
other-in-group to look after them,
in exchange for unquestioning loy-
alty.

® Power distance is the extent to
which society accepts the fact that
power in institutions and organiza-
tions is distributed unequally. In a
high-power distance society, subor-
dinates defer to superiors and do
not question their authority.

Singapore and the United States
belong to different cultural groups.
The culture of the U.S. is character-
ized by high individualism and low
power distance. People in U.S. cul-
ture tend to see themselves as ‘1" and
strive  for Status
tends to be based on personal merit
and individual achievement. Singa-
pore’s culture features low individu-
alism and high power distance. Peo-
ple living in this culture will tend to
see themselves as part of ‘we’ and
strive for group interest. Both superi-
ors and subordinates expect power
differences to be translated into visi-
ble difterentials and that subordi-
nates should be unquestionably obe-
dient. Status is often based on rank,
ancestry, or social position.

self-actualization.

Because the Singaporean and U.S.
cultures differ with respect to individ-
ualism and power distance, research
findings in one nation may not gener-
alize to the other. Instances are cited
[12] to show the various problems ot
generalizing a management philoso-
phy of one culture to another. Previ-
ous studies (for example, [11]) sug-
gest that management theories based
on North American norms and re-
search do not directly transfer to a
dissimilar culture.

U.S.
rights

culture favors individual

and Singaporean tradition

promotes collective goals [3]. In the
individualistic American culture, self-
actualization is the supreme need
[14]. In the collectivist Singaporean
culture, ‘belongingness’ may come
above ego needs such as self-actual-
ization and esteem, and people have
a supreme need for actualizing their
in-group to maintain group har-
mony. In individualistic
openness and directness in work rela-
tions are often considered virtues.
Open conflict resolution is often pre-
ferred to consensus building behind
closed doors. In collectivist cultures

cultures,

with a ughdy knit social framework,
there is generally an extensive set of
expectations  about  interpersonal
behavior. Violating these expecta-
tions threatens the social framework.
Maintenance of the proper forms and
harmony is usually considered pref-
erable to openness that could lead to
discord. Also, the leader in a collectiv-
ist culture is normally expected to
build consensus to maintain group
unity.

These differences between individ-
ualistic and collectivist cultures assist
in anticipating the effects ot GSS tech-
nology in the U.S. and Singaporean
societies. In Singapore, group mem-
bers are unfamiliar with open and
direct communication in a group
meeting. The anonymity feature of a
GSS may have both positive and neg-
ative consequences for Singaporean
groups. For example, it may encour-
age more equal participaton. Con-
versely, 1t may encourage high status
or dominant members to
anonymously  negative
about other members, a behavior that
in face-to-face meetings is culturally
unacceptable. Dominant members
could also take advantage of the ano-
nymity feature to gain influence with-
out direct confrontation. In essence,
the task-oriented focus of a GSS could
conflict with the social-oriented val-
ues of Singaporean culture. Because
a GSS tends to dampen
oriented  information exchange, it

express
opinions

social-

could have unintended consequences
for group performance in a culture
that places a high value on social-
oriented communication.

The concept of consensus may be
interpreted differently in dissimilar
cultural settings. A parliamentary

speech by Goh Chok Tong, the Prime
Minister of Singapore, reveals the
Singaporean notion of consensus.
Goh states: the Government and
indeed the whole nation has been dis
tracted from our main goal of building
consensus to achieve a vision of a devel-
aped, vibrant and creative sociely.

In Singapore, consensus has spe-
cial significance as a national goal be-
cause the Government wants to avoid
the racial disharmony that threat-
ened the naton’s future in the early
years of independence. The planned
development of Singapore’s economy
is based on a stable political and social
environment that is attractive to for-
eign investment. Dissent is to be
avoided. Goh concluded his address
as follows: My job is to forge consensus.
not to encourage dissent.

Some insight into the U.S. view ot
consensus 1s given by Senator Ful-
bright’s statement to the U.S. senate
on October 22, 1965 [22]: Insofar as il
represents a genuine reconciliation of dif-
[erences, a consensus is a fine thing; inso-
[far as it vepresents a concealment of differ-
ences, il is a miscarriage of democratic
procedure.

Fulbright argues that consensus is
fine, but it is more important to
openly reveal differences when they
exist. In Singapore, however, sup-
pressing differences to further na-
tional goals is given higher priority.
The role and relationship of consen-
sus to social and economic develop-
ment are different between the U.S.
and Singapore. Thus, instructing a
group to reach consensus may be in-
terpreted differently in each society.

Adaptive  structuration  theory
(AST) has been put forward as a theo-
retical device for understanding a
group’s use of a GSS [17]. AST makes
an important distinction between sys-
tem and structure. A system is a social
entity, such as a group, that has an
established form of behavior. Struc
tures are the norms of behavior that
maintain the system. For example, a
norm of behavior in most groups is
that only one person speaks at a time.
If a new person joining the group
does not obey this standard, then the
system is disrupted. In time, either
the new person changes and con-
forms to the group’s rules and the old
system is maintained, or a new system
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that accepts simultaneous conversa-
tions emerges.

A GSS gives a group the opportu-
nity to change its existing behavior
because it presents the group with
new structures that can be adopted.
There are two types of new struc-
tures: technological structures in the
form of an additional communication
channel and a structured approach to
group decision-making, and social
structures implicit in the design of the
GSS. Egalitarianism, non-critical ac-
ideas,
thoughts and their provider, and lev-
eling of status differentials are exam-
ples of social concepts that guide GSS
designers.

ceptance  of decoupling

The inherent social structures of’

current GSS designs reflect North
American  beliefs about desirable
group behavior and are acceptable
within that culture as appropriate
for group U.S.
groups are more likely to embrace

norms behavior.
the social structures of a GSS because
they are in accord with their culture.
In contrast, Singaporean groups are
less likely to adopt a GSS because
some of the social structures are in
conflict with their notions of accept-
able group behavior.

Small Group Behavior. McGrath's
framework [15] has been suggested as
a suitable theoretical basis for explor-
ing the eftects of a GSS [7]. According
to this framework, the central feature
of a group lies in the interaction of its
members—the combined behavior of
two or more persons. There are four
major classes of properties that set
the conditions under which group
interaction takes place:

® 'The biological, social, and psycho-
logical properties of individuals;

® The physical, socio-cultural, and
technological properties of environ-
ment(s);

® The existing relationships be-
tween group members prior to
meeting (the standing group):

® The characteristics of group task.

The eftects of these four sets of prop-
erties shape group interaction. This
study’s causal model (see Figure 1) is
founded on McGrath’s framework,
Summary. U.S. and Singaporean
cultures are dissimilar with respect to
and distance.

individualism power

SYSTEMS

Cultural differences and AS'T suggest
that a GGSS will have a different effect
on Singaporean and U.S. groups.
Because consensus apparently has a
different meaning and national pri-
ority in each society, it is an impor-
tant variable to study when compar-
ing
nations. Also, the influence distribu-

decision-making in  the wo
tion in a group is of interest because
the two cultures differ markedly on
the power distance dimension. Previ-
ous research and existing theory indi-
cate that national culture is an impor-
tant component of GSS research, and
culture should be added as a fourth
dimension of GSS research.

Research Design and Hypotheses

Three levels of decision support were
used. Computer groups received a
level-1 GSS, which provided technical
features (e.g., public screen, anony-
mous impact, and voting tools) aimed
at removing communication barriers
[7]- To solate the effects of the struc-
ture from the effects of the GSS, some
gl'()ll[)S
groups) were supplied with flipchart
support and a meeting agenda simi-
lar to GSS groups. Baseline groups
were freely interacting and received
no support. All groups met face-to-
face. Dependent variables were the

(henceforth  called manual

change in consensus and equality of

influence. Pre-meeting consensus was
used as a covariate with the depen-
dent variable equality of influence.

Figure 1. The causal model

The causal model (see Figure 1)
asserts that the behavior of an acting
group is influenced by the type of
decision support, the group’s na-
tional culture, and pre-meeting con-
sensus. The dependent variables are
post-meeting consensus and equality
of influence.

The Causal Model

In the remainder of this section, the
study’s hypotheses are presented (in
the form HI1, H2, etc.). They are
immediately followed by their ration-
ale, which draws on discussion in the
prior section.

Singaporean culture stresses col-
lectivism, group harmony, and sup-
pression of discord to present a
united front. Unaided decision-
making groups in this culture will
achieve a greater change in consen-
sus than their U.S. counterparts.
I'here is less cultural pressure on U.S.
g‘]'()llph 1o l(fil('h Elg‘]’(f(?nl('l][ b(..'(‘illlh(.‘
their society places a high value on
individualism and open discussion.
H1 Change in consensus will be
greater
groups than U.S. baseline groups.
The cultural mores of Singaporean
society are such that one group mem-
ber will not dominate a group’s deci-
sion, and influence will be more equal
in Singaporean groups when com-
pared to U.S. groups.

H2 Influence will be more equal in
Singaporean baseline groups than
U.S. baseline groups.

GSS technology and its inherent deci-

in Singaporean baseline

sion-making structure is based on
North American notions of effective

The standing group

Pre-meeting consensus

Physical, socio-cultural,
technological properties
of environment(s)

Decision aid
National culture
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Acting group

Post-meeting consensus
Equality of Influence




group processes and may be incom-
patible with  Singaporean culture.
Imposing this technology on a group
of Singaporeans may adversely affect
group processes. Consequently, Sin-
gaporean groups are likely to have a
smaller shift in consensus and low-
ered equality of influence when com-
pared to U.S. groups.

H3 Change in consensus will be less
for Singaporean manual and com-
puter-aided groups than
sponding U.S. groups.

H4 Influence will be less equal in
Singaporean manual and computer-
aided groups than corresponding
U.S. groups.

Similarly it may be argued that the
imposed structures are likely to have
a detrimental effect on group pro-

corre-

cesses in Singaporean manual and
computer-aided groups when com-
pared to baseline groups.

H5 Change in consensus will be less
for Singaporean manual and com-
puter-aided groups than corre-
sponding baseline groups.

H6 Influence will be less equal in
Singaporean manual and computer-
aided groups than corresponding
baseline groups.

Research Method

The data for this study are a combi-
nation of experimental data collected
in the U.S. and Singapore. The two
experiments were very similar in
many respects. Both studies used the
same task and the same GSS, for ex-
ample. The GSS concept has been
implemented in a variety of forms
with varying features. Consequently,
it is difficult to generalize the results
of a study based on a particular im-
plementation to other versions of a
GSS. However, it may be possible to
compare results on the bz
lar design features, when a particular
design feature (e.g., a public screen)
is considered the dominant factor in-
fluencing group behavior. Thus, it is
important that researchers clearly
state the GSS used, what features it
had, and if appropriate, what fea-
tures were appraised as most influen-
tal. The GSS used was SAMM [8].
The main features of SAMM
public screen, individual terminals

1s of simi-

are:

for each group member, anonymous
parallel communication, and a meet-

ing agenda for structuring the meet-
i]lg ])l'()('l'Sh.

The task involved an allocation of
money to six projects based on per-
sonal  preference  structures  and
called for group members to resolve
their conflict in order to arrive at a
group solution. This preference allo-
cation task is typical of many deci-
sions made by organizational groups,
who frequently must decide how to
allocate scarce resources among com-
peting demands. As discussed previ-
ously, cultural difterences between
Singapore and the U.S. indicate that
consensus and influence are appro-
priate measures of group outcomes.

Consensus change was determined
by comparing consensus before and
after the group meeting using Spill-
man, Spillman and Bezdek's tech-
nique for determining consensus
[20]. Equality of influence, which is
related to degree of member domina-

tion, reveals the influence patterns of

group members,
equality of influence is based on the
distance between each person’s pre-
meeting decision and the group’s
decision.

The U.S. study had 287 subjects,
who were either graduate or under-
graduate students. Groups were com-
prised of three or four students who
had a history of working together.
Cell sizes were 27, 26, and 29 for
baseline, manual, GSS
ments respectively. Analysis showed

and treat-
that differences between groups were
not due o group size or student sta-
tus (i.e., graduate or undergraduate).
In Singapore, 255 undergraduate
students served as subjects for the
experiment. They were formed into
48 five-person groups. Cell sizes were
14, 16, and 15 for baseline, manual,
and GSS  reatments respectively.
Most subjects in both studies knew
each other beforehand as they were
in the same study program, and in
many cases had worked together on
projects. Subjects in both studies were
given course credit for their partici-
pation.

All subjects were instructed to work
as a group to reach agreement on
how funds should be allocated to six
projects. Manual groups were given a
handout outlining the same agenda
as that used by GSS groups. The pur-

Measurement of

pose of the identical agenda was w
control for the structuring intro-
duced by the GSS. Manual groups
were also supplied with a flipchart on
which to record publicly the ideas of
group members. GSS groups were
given 20 minutes systems training.
This appeared to be adequate as sub-

jects had no major problems using

the GSS. Manual groups were in-
structed in the use of the meeting
structure. Baseline groups were given
no decision aids.

The experiment had three main
phases. First, subjects individually
recorded how they would allocate a
fixed sum of money to the six proj-
ects. Second, groups were instructed
to reach consensus on the allocation
of funds to the same six projects. Fi-
nally, subjects were again asked indi-
vidually to allocate money to the six
projects. The two individual alloca-
tions were used to calculate pre- and
post-meeting consensus. The diller-
between each person’'s pre-
meeting allocation and the group al-

ence

location was used to compute equality
of influence.

The studies differed in two majo
respects: group size and manipula-
tion of leadership. In the U.S. study,
groups of three or four were used,
and in the Singapore study, group
size was held at five. As the U.S. study
found that group size did not explain
any variance in group behavior, it is
assumed that, across the two experi-
ments, group size did not explain dif-
ferences in group behavior. Leader-
ship, a manipulated variable in the
Singapore study, did not explain var-
iations in group behavior, and it was
not considered in the joint data set.

The GSS used in the study (SAMM,
see [8]), provided groups with several
features that could have changed
group behavior. Group members
could anonymously exchange infor-
mation through their personal termi-
nals. Members’ thoughts (ideas, opin-
ions, alternatives, etc.) typed into the
GSS were displayed on a  public
screen. Each group member had the
same opportunity to participate be-
cause no one member could domi-
nate the parallel, electronic commu-
nication channel. All thoughts were
anonymous, so members who might
not actively participate in a tradi-
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tional meeting for fear of evaluation
should have been more willing to
share their thoughts. Thus, ideas and
opinions should have been appraised
on their own merits and independent
of the personal characteristics of their
contributor. Anonymous, parallel
communication should have in-
creased equality of influence.

SAMM'’s voting tools and public
screen could have increased post-
meeting consensus. Voting could be
used to ascertain quickly and anony-
mously group opinion. This facility
could have been used by groups to
identity areas of disagreement and
focus attention on resolving these dif-
ferences. Also, anonymity should
have reduced the influencing power
of dominant individuals so that there
was more equality in group decision-
making. A public screen tends to in-
crease ownership of group output
and this can have a positive effect on
CONSENsus.

Group members met in the same
room at the same time. GSS groups
were provided with an agenda that
indicated when they should use elec-
verbal communication.
However, GSS groups could always
ignore the system and rely com-
pletely on
The anticipated effects discussed pre-
viously were dependent on the extent
to which the group adopted the GSS
and used it as intended.

tronic  or

face-to-face discussion.

Results
ANOVA and ANCOVA were used to
model relationships between depen-
dent and independent variables, and
linear contrasts were used to test hy-
potheses. Where necessary, variables
were transformed to satisfy the as-
sumptions of the statistical method. A
significance level of 5% was used for
hypothesis tcsting'. The magnitude
of statistically significant effects is re-
ported using effect size (ES) catego-
ries of small (0.2 = ES < 0.5), me-
dium (0.5 =ES<0.8), and large
(ES = 0.8).

The sequence of presenting the
study’s hypotheses was to discuss the
effects on baseline groups and then

"Where multiple comparisons were made within
a hypothesis, the comparison error rate was ad-
justed to give a family error rate of 5%.

SYSTEMS

the ettects on manual and computer-
assisted groups. However, in present-
ing the results, it is sensible to deal
with each dependent variable in turn

because this minimizes repetition of

discussion about characteristics of the
data.

Change in Consensus

There are two general methods for
measuring the change in a variable
measured before and after an experi-
ment. One approach is to take the
arithmetic difference, which 1s a mea-
sure of the absolute change. The
other method is to calculate the rela-
tive change by dividing the post-
measurement by the pre-measure-
ment. After some analysis, we deter-
mined that the appropriate measure
in this case was the natural log of the
relative chzmge.“

Consensus data, displa)’cd in Table
1, suggests Singaporean groups had
higher consensus before meeting
than U.S. groups, but there was no
difference after meeting. This 1m-
pression is confirmed by statistical
analysis® and supports the premise
that there are cultural differences
between Singaporean and U.S.
groups. A large effect size (ES = 0.85)
indicates these differences are not
trivial.

ANOVA (see Appendix for details)
on consensus change indicates main
effects for culture (p = 0.0001) and
decision aid (p = 0.05). There was no
interaction effect (p = (.43). Further
analysis shows that U.S. groups had a
larger change in consensus than Sin-
gaporean groups (p < 0.0001 and ES
was medium (0.77)), and manual
groups a larger change than GSS
groups (p = 0.02) and ES was me-
dium (0.52)). The hypotheses relat-
ing to consensus were tested using
linear contrasts based on the ANOVA
model, and the results are summa-
rized in Table 2.

The results U.S.

indicate that

groups initially had a lower level of

agreement. Nonetheless, after a
group discussion they had a greater

v L
T'he transform was necessary to satisfy the ho-
mogeneity of variance requirement.

*(-tests indicate a difference in pre-meeting con-
sensus (p < 0.0001) and no difference in post-
meeting consensus between cultures (p = 0.96)
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shift in agreement than their Singa-
porean counterparts. While there is
statistical support for H3, it cannot be
concluded that the decision aids had
an adverse effect on Singaporean
groups because across all treatments
U.S. groups had a greater shift in
consensus. U.S. groups in each treat-
ment reached the same level of con-
sensus as Singaporean groups even
though they started with less agree-
ment.

Equality of influence scorves are
presented in Table 3. Each cell shows
the mean score, standard deviaton,
and number of observations. A low
score indicates an equal distribution
of influence with zero denoting that
all group members had the same in-
fluence. There are large variations in
equality of influence across cultures
and treatments. However, the pres-
ence of relatively large standard dewvi-
ations suggests that within cells vari-
ance may mask differences between
cultures and treatments.

ANCOVA (see Appcndix for de-
tails), with pre-meeting consensus as
the covariate, was used to analyze
equality of influence’. The analysis
indicates a main effect for culture
(# = 0.01, ES is small (0.40)), no effect
for decision aid (p = 0.20) and no in-
teraction effect (p = 0.10). Pre-meet-
ing consensus is a statistically signifi-
cant covariate (p = 0.016). Further
analysis shows that, after controlling
for pre-meeting consensus, influence
was more equal
groups irrespective of meeting for-
mat. This finding is in agreement
with previously observed cultural dif-
ferences between the two societies.
The hypotheses relating to influence
were tested using linear contrasts
based on the ANCOVA model; the
results are summarized in Table 4.

While Table 4 data suggest use of a
GSS adversely affected the perfor-
mance of Singaporean groups, it does
not take account of the moderating
effect of pre-meeting consensus on
equality of influence. Given the sig-
nificance of this covariate in explain-
ing equality of influence, exploratory
analysis was undertaken on each cell

in  Singaporean

To satisfy the l'cquirtflnﬂlh ol ANCOVA, equal
ity of influence was transformed using a func-
tion of the form 1/(x + 1). A log transform of
pre-meeling consensus was also necessary.



Table 1. Pre- and post-consensus culture by decision aid

Baseline Combined

Singapore Pre-Meeting | 0.31 ‘ 0.35 | .35 0.34

Post-mecting 0.55 (.61 0.148 0.56

Post/pre | 1.78 1.96 | .41 1.72

United States Pre-meeting | 0.27 | 0.25 0.24 0.26
1

; L | i | 3 &

Post-meeting 0.55 | (.62 | (.51 | (.56

‘ | |
i S SR i e e T s B |l e

Post/pre 2.63 223 | 2.40

|

Table 2. Hypotheses related to change in consensus

Conclusion

Hypothesis

H1  Change in consensus will be greater i Singaporean baseline 0.09 I Reject

groups than U.S. baseline aroups |
3 Change in consensus will be less for Singaporean manual and <0.0001 | Accept |
ES large (1.12) ‘

0.22 Reject

computer-aided groups than corresponding ULS. groups

|

|

|

|

| - . .

| H5  Change in consensus will be less [or Singaporean manual and
: computer-aided groups than corresponding baschne groups

|
L

Table 3. Equality of Influence Mean score (standard deviation and number of observations)

Baseline Manual Computer Combined
Singapore 49 62 1.03 72
(.26 14) (.69 16) (91 15) (.70 45)
United States 93 76 75 Sl
(.74 27) (.15 26) (.51 28) (.58 81)
Combined 78 | 85 78
(.65 41) (.O5 4 (.O8 43 (.63 126)

Table a. Hypotheses related to equality of influence

Hypothesis Conclusion
| H2  Equality of mfluence will be more equal in Singaporean baseline 0.0034 Accept
| groups than U.S. baseline groups ES large (0.92) |
[ H4 Equality of influence will be less equal in Smgaporean manual and 0.8 | Reject
| computer-aided groups than corresponding U.S. groups |
| H6  Equality of influence will be less equal in Singaporean manual and 0.09 Reject |
i computer-aided groups than corresponding bascline groups
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of Table 2. A linear regression model
with equality of influence as the de-
pendent variable and pre-meeting
consensus as the independent vari-
able was used. There was a statisti-
=
0.02° and R? = 36%) for Singaporean
GSS groups. The regression function
implies that groups with high pre-
meeting consensus had less equality
of influence. Groups that initially had

cally significant relationship

high agreement seemed content to let
one person dominate the final solu-
tion. A possible interpretation is that,
in situations of high pre-meeting
agreement, most group
were satisfied that the group view was

members

not sufliciently different from their
own opinion and were content to let
one person dominate the group deci-
sion. Because the influence measure
is a relative measure based on the
positions of each group member, in a
situation  with  high pre-meeting
agreement, the group members’
opinions will be relatively close and a
slight shift in one direction can lead
to a high relative, but low absolute,
influence. Therefore, a group acqui-
esced to the dominant member be-
cause its decision was stll close to
each person’s viewpoint. The ques-
tion is why did this happen in Singa-
porean GSS groups?

Singaporean culture places a high
priority on group harmony and the
maintenance of social structure.
When there is high pre-meeting
agreement within a group, cultural

forces promote the acquiescence of

group members’ opinions to that of
the dominant member. In essence, in
a high pre-meeting consensus setting,
group members are sufficiently satis-
fied with the group solution to sup-
press personal opinion in favor of
supporting cultural norms. The GSS§
voting tools enabled a team with an
initially high level of consensus to dis-
cover rapidly their accord. No eftect
was observed in baseline groups be-
cause the use of informal methods for
establishing group opinion did not
give a clear picture of the collective
opinion. Manual teams were supplied
with a method for establishing group
opinion that required individuals to
state publicly their opinions, and this
might have induced a greater com-
mitment to that opinion than a view

SYSTEMS

stated  anonymously  via
This interpretation suggests that a
GSS lets a group discover its level of

(t)llll)illt‘] .

agreement without group members
publicly revealing their opinions. As a
result, group members are more will-
ing to modify their position because
they are less psychologically bonded
to their private thoughts as to their
public utterances.

Summary
Statistical analysis of the data gives
the following findings:

1. Singaporean groups had higher
pre-meeting consensus than U.S.
groups.

2. All groups in both cultures had
the same level of post-meeting
consensus.

3. Change in consensus was greater
in U.S. than Singaporean
groups.

4. After controlling for pre-meeting
consensus, influence was more
equal in Singaporean than U.S.
groups.

5. In Singaporean groups, a GS§
led to unequal influence in
groups with a high level of
agreement before meeting

Observations
As well as collecting data for formal
hypothesis testing, we also observed
experimental sessions. On comparing
notes, we found some consistencies in
GSS group behavior.
The public screen
focus of attention, and group mem-
bers would address their comments
to the public screen rather than the
group. It was not unusual to see the
entire group turn their bodies to face
the public screen and conduct a dis-
cussion In that manner. As a result,
the body language and visual expres-
sions of face-to-face

became the

conversation
were dampened and social distance
was increased.

Groups tended to use the GSS
mechanically. They had no difficulty
in learning how to use the system, but
they had difficulty in becoming wise
users of the system. There was noth-
ing creative about their use. It was a
meeting-by-the-numbers  approach.
While this finding is not surprising
with novice groups, in subsequent
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rescarch we have observed a similar
phenomenon  in  organizational
groups. A group or facilitator learns
to use a GSS in a particular way and
gets locked into that model. This sug-
gests that groups have problems in
realizing the full power of GSS tech-
nology.

Groups were very concerned about
procedural matters and often ne
glected to fully explore the problem’s
issues. Groups seemed to feel that fol-
lowing the correct procedure would
lead them to the soluton. In U.S.
groups, discussion was often very
subdued, and there was muted accep-
tance of voting output. In contrast,
Singaporean groups were more argu-
mentative and the atmosphere was
tenser. This difference may have cul-
tural origins. The imposed structure
and technology was culturally com-
patible for U.S. groups. Indeed, they
had a naive expectation that technol-
ogy would solve their problem if they
used it correctly. Singaporean groups
were less accepting of the structure
and technology and their stress was
manifested in arguments.

Discussion

Compared to U.S. baseline groups,
Singaporeans had greater agreement
before meeting. These findings sup-
port the contention that the collectiv-
ism of Singapore’s culture creates
greater shared understanding of, and
commitment to, a broad set of beliefs.
In contrast, the individualism of the
U.S. results in less agreement prior to
meeting. However, U.S. groups dem-
onstrated a higher capacity for ac-
commodating differences and, irre-
spective of the decision aid, made a
larger agreement shift than Singa-
porean groups. A possible explana-
tion for this phenomenon is that peo-
ple who live in a diverse society, such
as the U.S., encounter many situa-
tions where divergent views must be
reconciled in order to reach a deci-
sion. As a result, they become more
adept at accepting divergent opinions
and are more willing to change their
view. In contrast, Singaporeans may
have fewer opportunities to develop a
give-and-take attitude because differ-
ences of opinion happen less often
and are discouraged by the culture. It
could be speculated that individuals



i socicties with high individuality are
more adept at accommodating diver-
gent viewpoints than people in socie-
ties with low individuality.

The imposition of manual support
or a GSS did not have an adverse
impact on Singaporean groups. They
did no than unsupported
groups. Also, U.S. groups with man-
ual or GSS support did no better than
unsupported groups. A possible ex-
planation is that culture, particularly
in a group setting, is a more powerful
influence than technology. The sub-
jects had bheen embedded in their
particular culture for many years,
and it is unlikely that a short expo-

worse

sure to a new technology can break
well-established, culturally gr()unded
patterns of group behavior. Future
research, by examining group pro-
cesses as well as outcomes, could
study how groups incorporate and
adapt GSS features into their culture.

Influence was moderated by pre-
meeting consensus. After this effect
was considered, influence was more
equally distributed in Singaporean
than U.S. groups. The negative rela-
tionship in Singaporean GSS groups
between agreement before meeting
and equality of influence may be cul-
turally based. As previously men-
tioned, Singaporean society places
high priority on group harmony and
the maintenance of social structures.
When there is high agreement within
a group, cultural forces may result in
a group readily acquiescing to the
dominant member. A GSS permits a
group to determine that there is high
agreement and allows a dominant
group member to use the electronic
communication channel to exert in-
fluence that would be culturally unac-
ceptable if expressed verbally.

We believe several important con-
clusions are suggested by this study.
First, culture will shape the adoption
of technology. This conclusion echoes

the findings of a detailed analysis of

the impact of computing on organiza-
tions [1], which suggests that organi-
zational goals override technological
effects. Groups, like organizations,
use technology to achieve certain ob-
jectives, which are strongly influ-
enced by the surrounding culture. A
group’s norms of behavior, its struc-
tures in AST terms, have been fash-

ioned by its natonal culture, a very
powerful force that resists change.
After all, the origins of Singaporean
culture can be traced back some
2,500 years to the teachings of Confu-
cius [13]. As a result, GSS features
that are culturally compatible will be
appropriated, and the remaining fea-
tures may be reshaped to satisty cul-
tural norms or ignored. Our findings
suggest that AST and national culture
are overlapping theories for inter-
preting GSS adoption.

While culture can be most resistant
to change, technology can be an over-
whelming force in some situations.
The story of the Yir Yont tribe [19] is
a vivid example of technology devas-
tating an ancient culture. In the case
of the Yir Yont tribe, new technology,
in the form of a steel ax, completely
changed social structure. The intro-
duction of a GSS is a discontinuity in
a group’s life. It presents new ways of
social interaction for which there are
no established norms. As was evident
in some Singaporean groups, some
individuals took advantage of this dis-
continuity to break a culture code
and criticize group members.

Second, GSS designs need to rec-

ognize that the common feature of

problem-solving groups across all cul-
tures is information exchange. Cul-
tures have evolved a number of dif-
ferent meeting formats, but there is a
common goal of information ex-
change. Thus, a GSS should be a flex-
ible assortment of information ex-
change tools that can be arranged to
operate under a variety of communi-
cation configurations. For example,
anonymity should be a switchable fea-
ture because it might be inappropri-
ate in certain circumstances in some
cultures. GSS technology must be
highly flexible because restrictiveness
implicitly means the imposition of a
culturally determined model of a
meeting—a model that might be ap-
propriate for only a few cultures.
Third, GSS meeting designers
need to be culturally sensitive. Meet-
ing designers match the tools and
communication configuration of a
GSS to meeting goals and cultural
norms. They dovetail GSS technology
into culture. This does not mean they
use GSS technology to replicate exist-
ing meeting structures, rather they

use the technology o advance group
norms. For example, in U.S. groups
egalitarianism is increased by parallel
communication and anonymous in-
formation exchange. In Singaporean
groups, harmony might be enhanced
by using a GSS to create a distributed
meeting in which group members are
physically separated and information
exchange is asynchronous. In this
case, members can carefully assess
others’ opinions and weigh their
thoughts before making a statement.
Precipitous and flippant statements
will be less likely and group harmony
preserved. This approach should be
particularly useful when some group
members are using a language other
than their native tongue.

This study has several limitations.
First, group size was not constant
across the two experiments, and
group size, instead of national cul-
ture, is a potential explanatory vari-
able for the differences. Second, lead-
ership was manipulated, without a
significant  effect, in  Singaporean
groups. This manipulation appeared
to have no effect, but its potential
impact must be recognized. Third, a
single meeting may not correctly de-
tect the long-term effects of GSS tech-
nology. Fourth, U.S. subjects were
from the ‘Breadbasket’ region of Gar-
reau’s [10] nine nations of North
America. Because each of the nine
‘nations’ has a distinct culture, the
findings may not be applicable to the
other cultural regions. Fifth, the
study relies on Hofstede’s [12] identi-
fication of cultural variables. His data
was collected in the 1970s, and in the
intervening period there might have
been changes in either the Singapor-
ean or U.S. cultures. However,
Hofstede argues that culture is very
stable over long periods, and it takes
a sharp discontinuity (e.g., military
conquest) to precipitate norm shifts.
Also, Bunke [3] indicates that
Hofstede’s findings are stll valid.
Sixth, findings based on student sub-
jects may not generalize to the broad
class of decision makers in either
country. Seventh, the findings may
not generalize to GSS implementa-
tions substantially different from
SAMM. Finally, the attempts to ex-
plain some of the findings are based
on exploratory analysis. These con-
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jectures are presented to sumulate
thinking about the findings and o
provide some ideas for future re-
search.

There are many opportunities for
research into the effect of GSS tech-
nology in different national cultures.
If Hofstede’s ‘four dimensions’ model
is accepted, future research could
compare cultures that vary on a sin-
gle dimension, instead of two as in
this study, so that the impact of a par-
ticular cultural factor on computer-
assisted decision-making can be iso-
lated. There is a general need to
move GSS research in the direction of
repeated measures to overcome the
possible transitory effects of new tech-
nology. Task type can explain much
of the variance in group performance
[18], and this study could be repli-
cated task to
whether findings generalize across
different tasks.

Researchers planning  cross-
cultural studies should caretully con-
sider settling on a common GSS to

with a different see

SYSTEMS

permit  comparison  across  studies.
SAMM may be suitable because of its
low cost and portability. Alternatively,
researchers might replicate this study
with a different GSS in order to tease
out effects that may be specific to a
particular GSS.

Cross-cultural studies of GSS tech-
nology are highly relevant to a post-
industrial society in which manage-
rial teams, often composed of individ-
will
make extensive use of information
technology to support group deci-
sion-making. This study has shown
that culture is a fourth variable that

uals from different cultures,

needs to be considered in GSS design
and implementation once it moves
beyond the boundaries of North

America.
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