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Abstract

This study identifies communication patterns of groups using synchronous text communication me-
dium for their group decision-making, and examines how these patterns are associated with creative
solutions to problems. Qur research suggests that certain communication behavior of groups, when ap-
propriately organized, can be of help in enhancing creative production of outcomes. A qualitative study
was conducted on communication patterns based on an analysis of text-based electronic conversation
protocols. Specifically this ressarch tried to overcome existing studies on electronic groups by focusing
on interactive process of communication among participants.

The major study conclusions are : (1) The production of creative outcome may depend on the proc-
ess or sequence of discussioy among group members with synchronous text communication medium.
That is, proper interactive resaonses and appropriate control of the discussion process are essential to
obtain a high level of perforn ance. (2) it is importantto make discuss rules based on meta-cognitive
and interactive protocols in tte early stage. Explicit rules relating to internal group processes as well
as communication medium us: are even more important to groups with electronic communication me-
dium than face-to-face groups.

Keywords : Group decision-riaking, Synchronous text communication, and Content analysis
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1. Introduction

Communication technologies provide oppor-
tunities to improve collaborative work in or-
ganizations. Groups that work and coordinate
their activities using communication technol-
ogies continue to increase. This form of work
is considered as an emergent organizational
form or a new channel of inter-organizational
marketing communication. Members of groups
rely heavily or entirely on communication tech-
nologies as a medium of information exchange,
and have little or no face-to-face interactions.
Among all the communication technologies re-
cently developed synchronous communication
technology are considered notably useful for
group work in and out-of an organization (e.g.,
virtual team’s project, customer management,
in—house training, or internal communication)
[Herbsleb, Atkins, Boyer, Handel and Finholt,
2002 ; Nardi, Whittaker and Bradner, 2000].
Instant Messaging from Microsoft, for exam-
ple, has been applied as an effective synchro-
nous communication tool for group works.

The character of the workplace with elec-
tronic medium is not determined only by busi-
ness processes and IT systems. The character
of thework itself is changing (see <Figure 1>).
Gartner Group forecasted that distributed and
collaborative work style would increase. As
work increasingly requires situational knowl-
edge, the likelihood that people will work col-
laboratively, just-in—time and in multiple groups
rises quickly.

Thus, enterprises must reexamine reward

systems, redesign work and distribute work-

loads appropriately. While this new organiza-
tional structure create better opportunities for
improving organizational efficiency, managers
find it difficult to manage, coordinate, and
maintain close collaboration among the mem-
bers [Townsend, DeMarie and Hendrickson,
1998]. Managers of virtual team seek to find
new ways of measuring performance and
mentoring participants. Understanding how a
work is done is becoming a fundamental com-
petence for people in many organizations.
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<Figure 1> Change of Work Style Source
[Gartner Group, 2001)

Most of the advanced synchronous commu-
nication tools possess a mixture of function-
alities. In typical environment, participants in-
teract by means of written scripts typed and
read on computer screens. The use of this
technology produces a large amount of text-
based dialogue data, providing us a good op-
portunity to apply linguistic analysis to draw
useful conclusions on group work behavior
[Heracleous and Barrett, 2001].

This study identifies communication pat-

terns in group with electronic communication
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medium, and examines how these patterns are
associated with creative performance of the
teams involved. Researches in GSS (group
support systems) and irto the relationship be-
tween group dynamics and rerformance have
focused on similar issues. Unfortunately re-
sults from previous research in GSS perform-
ance showed some inconsistencies [Gopal and
Parad, 2000]. In addition, quantitative studies
on group dynamics with elzctronic medium
could not draw sufficient insights into the in-
terim process and the needs fir process inves-
tigation have been pointed out [Dennis, Wixom,
and Vandenberg, 2001 ; Fiermestad and Hiltz,
2001 ; Grinter and Palen, 2002 ; Trauth and
Jessup, 2000].

With the premise that cer:ain communica-
tion activities among members in an electronic
group can help to improve creative outcomes,
we examined the process of communication
among group participants. A jualitative analy-
sis method was employed to analyze the com-
munication patterns. Qualitiative analysis is
considered as an appropriate technique when
little is known and procedural aspects are of
concern [Weber, 1990]. The results provide
some useful insights for raianaging virtual
activities.

2. Research Backgrourid

2.1 Communication Technology in Organization

One major stream of previous research on
the effects of alternative means of communi-

cation was guided by media richness theory

[Daft and Lengel, 1986 ; Daft, Lengel, and
Trevino, 1987). This perspective implicitly as-
sumes that communication media has inherent
characteristics that make them more or less
effective [Daft and Lengel, 1986 ; Fulk, Schmitz,
and Steinfield, 1990). For example, face-to-
face communication (FTF) tends to convey
rich social context cues [Sproull and Kiesler,
1991], and has been found to be particularly ef-
fective in creating a shared interpretation
among organizational members [Zack, 1993].
In contrast, CMC (Computer Mediated Com-
munication) is not as rich as FTF in its ability
to convey social context cues [Daft, Lengel and
Trevino, 1987], but is more appropriate within
established structure [Zack, 1993]. Groups ex-
hibiting effective communication would use
FTF primarily for interactive discourse and
CMC for discourse with alternating adjacency
pairs [Zack, 1993). Likewise, different commu-
nication media has their unique characteristics
(see <Table 1>).

These approaches are based on media se-
lection theories that compare synchronous off-
line media (e.g., face-to-face meeting) with
asynchronous online alternatives (e.g., elec-
tronic mail or electronic bulletin board). Recent
research complements and extends media se-
lection theory by considering the effects of the
social influence [Fulk, Schmitz and Steinfield,
1990 ; Kraut, Rice, Cool, and Fish, 1998]. In the
social influence model, the social context (e.g.,
norms or culture) becomes a focus of interest.

One objective of this research is to examine

the role of synchronous communication tech-
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nologies within the context of electronic group
norm. Historically, electronic groups have used
electronic mail (e-mail) or electronic bulletin
board (BBS) to share information and coor-
dinate their work [Panteli, 2002 ; Wiesenfeld,
Raghuram and Garud, 1999]. The use of email
or BBS allows a group to call on business ex-
pertise and to discuss whenever needed re-

gardless of the location.

The rapid evolution of new communication
technologies makes both high richness and
high simultaneity available. Synchronous com-
munication tools, such as Instant Messaging,
function as a type of collaboration technology.
Contrary to asynchronous technology (e.g.,
email or BBS), this new technology allows us
a synchronous and interactive conversation

like a face-to-face meeting.

{Table 1) Comparison of Communication Media

Face-to-Face Document Telephone Electronic mail
o Synchronous with Asynchronous with Synchronou§ w.1th Asynchronous with
Accessibility/ respect to time and respect to time and respect to time; respect to time and
Synchronicity Iace lacp:c asynchronous with lag:c
P P respect to place p
. Dependent upon . Dependent upon .
Formality communicators Highly formal communicators Highly informal
Facilitates
iil;arefeﬁve Facilitates creation of communication within
P interpretive context established interpretive
context
context
fu":’:] conteXt | Strong Moderate Moderate Weak

%) Wiesenfeld, Raghuram and Garud, 1999.

2.2 Effectiveness of Group with Electronic
Communication

Groups with electronic communication are
considered to have several advantages com-
pared to traditional face-to-face groups. A
group that communicates and coordinates
member activities using advanced communica-
tion technology has become an emergent or-
ganizational form or a new type of marketing
communication channel. As members of elec-
tronic groups have less face-to—face inter-

actions, communication technology takes the

major role for information exchange.

Among all, the use of synchronous commu-
nication technology has become a focusof in-
terest in activities for a team-based project,
customer management, in—house training, and
internal collaborative work. Electronic commu-
nication can also provide several supportive
functionalities for effective group relationships
[Benbasat and Lim, 1993 ; DeSanctis and Monge,
1999 ; Hender, Dean, Rodgers and Nunamaker,
2002 ; Lurey and Raisinghani, 2001 ; Maznevski
and Chudoba, 2000 ; Townsend, DeMarie and
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Hendrickson, 1998].

However synchronous comimunication sys-
tems also have several limitations. The tech-
nology is not effective in conveying vague in-
terpretive contexts and social context cues
[Wiesenfeld, Raghuram and Garud, 1999). Some
problematic results from the use of collabo-
ration systems in decision-making processes
have also been reported for [S trauss and Mc-
Grath, 1994].

Although the level of memer participation
was better in computer-mediaed groupthan in
face-to—face meeting, computer -mediated groups
had less total amount of comrmunication, had
difficulty achieving consensts, and required
more time to draw a conclusion [Goldhaber,
1993 ; Voida, Newstetter and Mynatt, 2002 ;
Walther, 1994]. Attempts to improve techno-
logical environment have been made to cure
the problems without any rotable achieve-
ments.

Participants in those grouss mainly used
text-based messages. Since tie written mes-
sage is the medium of communication, they re-
flect most of the group comnunication proc-
esses and outcomes. We believe that a lan-
guage analysis of the messages will provide us
with rich insight into the naturz of communica-
tion in groups. This approach involves repre-
senting unique patterns of language at group
decision-making processes. This will be done
by categorizing language and by demonstrat-
ing. In order to do this, we shall borrow from
related theory the framework of computer con-

ferencing [Henri, 1992].

2.3 Group Communication and Language
Analysis

Members of a decision-making group would
want to have equal opportunity to speak and
express their opinions, and want to see honest
evaluation without using offensive and de-
meaning language [DeVito, 1992 ; Suler, 1997].
In many cases understanding the subtleties of
the verbal code used in small groups is not very
easy [Cragan and Wright, 1999). Groups medi-
ated by communication technology are not able
to communicate non-verbal messages. There-
fore, a close examination of language is neces-
sary to improve effectiveness and efficiency of
those groups.

Henri's framework [1992] was developed to
analyze attendants of computer conferencing.It
was reported that the framework was useful for
understanding the communication processes
and contents of computer-mediated confer-
encing messages. This model highlights five
dimensions of communication process : partic-
ipation, interaction, social, cognitive, and meta-
cognitive dimensions. Henri presented opera-
tional definitions of the dimensions, and identi-
fied indicators to analyze expressions in a text
(see <Table 2>).

Based on the languageanalysis approach we

could characterize the following dimensions.

e Metacognitive statements are used for cre-
ating shared and interpretive context, build-
ing norms.

e Cognitive statements are used for communi-
cation within an established context and norms.
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¢ Interactive and soclial statements support

building context among members.

Flavell introduced the concept of ‘metacogni-
tion’ in 1976, in the context of developmental
psychology and research on metamemory [Si-
mons, 1996]. He defined metacognition as “one’s
knowledge concerning one’s own cognitive
processes and products or anything related to
them. Metacognition refers further more to the
active monitoring of these processe in relation
to the cognitive objects or data on wich they
bear, usually in service of some concrete goal
or objective” [Flavell, 1976]. To gain a better
understanding of successful group decision
making with synchronous communication text
medium, r_ﬁetacognition seems to be important
[Henri, 1992]. There is a high possibility for an
effective group with onliné text-based commu-
nication medium to use meta-cognitive state-
ments relatively extensively at the beginning

of a meeting in order to creating shared con-

texts. Once a context is developed and shared,
cognitive statements will be used to perform a
work under the established context.

The proposed analysis of the cognitive di-
mension makes it possible to identify the skills
linked to critical reasoning and then to evaluate
the level of information processing applied by
decision makers [Henri, 1992]. Since our inter-
est lies in the communication process, it made
sense to try to identify the elements within
messages which would tell us something about
the ways people think or learn.

The importance of the concept of inter-
activity in CMC made it imperative that we
give it some in—depth analysis. Analysis of in-
teractivity allows us to describe the actual

" structuring of chatting contents. It progresses

on a basis either or interactive contributions.
An analysis of interactivity will reveal where
the process occurs. So, the analysis of inter-
activity can lead to an evaluationof the levels
of collaboration at work among team members.

{Table 2> Framework for Communication Pattern Analysis

Dimension Definition Indicators
Statement related to general knowledge and skills and » ”
.. . . T understand ---
Metacognitive showing awareness, self-control, and self-regulation of P ”
. 1 wonder ---
learning
e . Asking questions
. tem edg ] Lo
Cognitive lSta ! entrz:;:mng knowledge and skills related to the Making inferences
ng p Formulating hypotheses
; : “ se to Celine --"
Interactive Chain of connected messages “In respon. . ne”
As we said earlier -
-introducti
. Statement or part of statement not related to formal con- Self-introduction
Social . Verbal support
tent of subject matter s . »
I'm feeling great -+

%) Henri, 1992.
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Many studies have offered in-depth analysis
of the social dynamics of conferencing ex-
changes [Berger, Pezdek and 3anks, 1987]. The
results suggest the importance of this aspect
of communication for participe tion, social cohe-
sion within the group, and tie feeling of be-
longing. The frequency of socially oriented
statements in online chatting which deal ex-
clusively with the subject urder study allows
various interpretations which can be supported
by other data. The frequency :night indicate the
level of communicator focus on the task, or the
level of social cohesiveness established in the
group.

2.4 Creativity in Management

The importance of the value created and sup-
ported by information and kncwledge increases
rapidly. Creativity or the enhincement of it, in
this regard, has quickly become the focus of
corporate attention. IS researchers also showed
interests in the relationship between the use of
IT and the ability to solve problems creatively
[Elam and Mead, 1990]. In practice, groups with
electronic medium are frequently formed to
generate idea generation work and build know-
ledge.

In this research we used :reativity as the
major criteria of outcome quality. The idea
generation task such as the ore we used in the
research has a close relationship with the level
of creativity [Hender, Dean, Fodgers and Nu-
namaker, 2002 ; McGrath, 1984 ; Parent, Gallupe,
Salisbury and Handelman, 2000]. For example,
once a problem is formulated, potential criteria

and alternatives must be identified. Idea gen-
eration is an ideal approach. Creative ideas
generally lead to better solutions. In brain-
storming, there are some specific creativity
measures : the quantitative (number of ideas)
and qualitative (quality of ideas) components
[Shirani, Tafti and Affisco, 1999]. Both can be
positively impacted by the use of a group sup-
port system [Massetti, 1996 ; Wierenga and
Van Bruggen, 1998].

Creativity -~ commonly defined as the ability
to make a novel and appropriate outcome - is
a complex composite construct [Amabile, 1983 ;
Urban, 1991]. The two most frequently used
criteria for creativity measurement are novelty
and appropriateness. Urban’s model [1991] of
creativity especially emphasizes the importance
of interaction among problem, process, product,
personality, and environment.

According to Lubart [1994] creativity is also
composed of several sub-components as fol-
lows :

® Fluency : number of ideas or images pro-
duced

o Flexibility : number of categories where the
outcomes belong

¢ Originality : infrequency and unusualness of
the response

¢ Elaborateness : depth of contemplation

We will specifically focus onthe level of crea-
tivity outcome, as reflected in the outcome of
the task. Other views and measures sometimes
focus more on the process of thinking such as
divergent data gathering, brainstorming and
convergent idea integration.
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3. Research Strategy

In this study, ten artificially designed groups
were examined and their communication pat-
terns were compared. Log data were collected
throughout experimental online decision-mak-
ing process. To explore the internal processes,
text protocols were qualitatively analyzed us-

ing content analysis method.

3.1 Research Questions

The main purpose of this study is to explore
the dynamics within the managerial decision-
making process, where synchronous communi—
cation technology is used as a medium. This
research will focus on the identification of com-
munication patterns used by group members.
We had the following research questions in
mind :

® How do group members discuss for their de~
cision—-making by using synchronous text
communication medium?

3.2 Design of Experiment

32.1 Experimental Task and Treatment

Idea generation exercise is used as an ex-
perimental task. Idea generation work is an
unstructured task with high level of ambiguity
[McGrath, 1984]. Members of each group would
need to communicate extensively to reduce un-
certainty and resolve ambiguity.

We furnished experimental subjects with
Instant Messaging tool (MSN Messenger 3.0)
as a synchronous communication system. Instant

Messenger supports one-to—one or group chat-
ting, file transfer, and voice communication.We
used only text-based group chatting in the
experiment.

322 Experimental Procedure

Through a pretest with five graduate stu-
dents majoring MIS, the design of the in-
structions and materials were reviewed, ad-
justed, and outcome measures were calibrated.

Forty-six university students taking DSS
(decision support systems) course from the
school of business administration served as ex—
perimental subjects. Those students who could
understand the context of the experiment were
believed to meet our objective. They were mo—
tivated to participate in the experiment as part
of class requirements.

The subjects are positioned randomly in two
computer laboratories and a specific time limit
(25 minutes) was set. A post-experimental
questionnaire was also administered to check
the level of satisfaction with the decision-mak-

ing process and outcome.

3.3 Data Analysis Method : Content Analysis

Content analysis of texts helps us make valid
inferences on the sender of message, the mes-
sage itself, or the audience of the message
[Weber, 1990]. It is also useful in analyzing au-
thorship, document pattern, and shifts in opin-
ion [Riffe, Lacy and Fico, 1998]. The central
idea of content analysis is that large number
of words or sentences of a text are classified
into small number of categories [Weber, 1990].

The process of content analysis is composed
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of six steps [Kidder and Judd 1986] : (1) The
phenomenon to be coded must be chosen. (2)
The media from which the ob:iervations are to
be made must be selected. (3) The coding cate-
gories are derived. (4) The sempling strategy
is determined. (5) The evalua:ors are trained.
(6) The data is analyzed

We applied “pattern coding” method to chat-
ting scripts of each group [Miles and Huber-
man, 1994]. Two post-graduae MS/MIS stu-
dents served as coders. We first asked two
coders to divide the group chaiting scripts into
individual paragraphs. A parigraph was de-
fined as a single thought or topic or quotes one
speaker’s continuous words. We then asked
them to classify these parag-aphs into con-
ceptual categories.

The paragraphs are classified into CG (cog-
nition), MC (meta-cogni<ion), IT (interaction),
SC (social), and CN-## (contiwed on the line
no. ##) categories using “Data Sheet for Content
Analysis” and “Data Accountir g Sheet” as ap-
peared in <Figure 2> ard <Figute 3>. After
checking and improving the reliability of coding
procedure, the major coding ‘work was com-
pleted.D

After each group was reviewed individually,
a cross—group analysis was done to further ex-
plore the similarities and diiferences across
groups. To conduct the cross case analysis the
information from the “Data Sheet” and the
“Data Accounting Sheet” wer: reorganized to
fit into “Cross-Case Meta-Matrix [Miles and

1) For example, if someone said, ‘First, don’t break
when someone speaks”, coders recorded “MC’in
category code field of the data sheet.

Huberman, 1994])”, which is a master chart as-
sembling descriptive data from several cases in

a standard format.

Data Sheet

Group Name : Page.##

Member Category
No. Name Contents Code

(Figure 2> Data Sheet for Content Analysis

Data Accounting Sheet
Group Name :

Member of Member of
Cognition Meta-Cognition

Member of

Member Interaction

Name

{Figure 3> Data Acoounting Sheet

4. Results

4.1 Validity and Reliability

Naturalness in research may increase the ex—
ternal and construct validity - of qualitative
analysis [Kidder and Judd, 1986]. We made
good use of students taking DSS courses. They
could understand the context of the experiment
and were motivated to participate in the experi~-
ment as part of class requirements. Use of mul-
tiple sources may also raise the external and
construct validity [Yin, 1994]. We selected ten
groups.
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Coders’ training manuals included conven-
tions for scripts as well as conventions for ut-
terance units, along with an analysis of deci-
sion-making interaction and a dictionary of the
code categories. Reliability of content analysis
is assessed based on agreements among two
or more coders on their ratings of the same
events or objects [Kidder and Judd, 1986]. In
the first round of coding of arbitrarily selected
scripts, the resulting inter-coder agreement
was 0.623. The disagreements were discussed
and guidelines were adjusted. In the third round
inter-coder agreement increased to 0.814, high-
er than 0.7 acceptable level of inter-coder agree-
ment [Riffe, Lacy and Fico, 1998].

The participants were also asked to submit
results of group work for creativity analysis.
Creative Product Test measures were devel-
oped by authors by adjusting existing instru-
ments used for measuring the level of general
creativity. Two coders evaluated the level of
creativity of the outcomes based on a set of
pre-defined rules (see Appendix 1). The in-
ter-rater reliability was 0.745. The scores for
creative fluency, flexibility, originality, and elab-
orateness were also computed. We classified
groups into high creativity and low creativity
groups based on the mean value (overall mean
= 3.2) in <Table 3>. The highest scored group

was group 3, and the lowest was group 5.

{Table 3) Comparison of Creative Decision Outcomes with respect to Group

42 Analysis of Protocol

<Table 4> briefly summarizes the patterns
of communication used by the ten groups. Par-

ticipative factor is the sum of cognitive, meta-

No Group Name Fluengy Flexibility Originality Elaborateness Avg. é’f e:;gv:)é
1 Canz.com 4 1 4 4 33 High
2 | eBrain 4 5 1 2 30 Low
3 | FlowerDeer 5 5 2 5 43 High
4 Jolly Roger 3 3 2 4 3.0 Low
5 | JSM 2 2 2 4 25 Low
6 | LK Family 2 2 3 4 28 Low
7 | Mixer 5 3 1 2 28 Low
8 Solution No.5 3 2 5 5 38 High
9 Speed.com 5 4 2 3 35 High
10 | Strawberry Brother 4 5 2 3 35 High
32 -

cognitive, interactive, and social statements.
There is a correlation between participative
factor and other statements. Nevertheless, we
will only make observation of distribution and

previous researches support this logic. The fol-
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lowings are some of the ma or findings :

e Nine out of the ten groups relied heavily on
cognitive statements than on other state-
ments. The result implies that cognitive
statements are of great importance for idea
generation works.

o Although group 4 used cognitive statements
heavily (74.2%), the level of their creativity
was not high. It means that the outcome cre-
ativity is not proportional to the use of cog-

nitive statements

Groups 1, 2, and 3 show a relatively evenly
distributed balance of different communica-
tion activities (their standard deviations are
less than the average deviation of 19.38).
These groups, however, did not have any
clear connection with the level of creativity
and/or that of participation.

Generally, the level of creativity is not con-

sistent with the level of satisfaction.

{Table 4> Comaarison of Communication Pattern with respect to Group : Summary

No | Group Name | Cognitive Clgqgi?t:/e Interactive | Social Pa’rl;?ctiilaicive gemv?:t?;i é;_: (Eilv?tfy
L Conzoom | o a @ | wo 10 103 High
2| eBran @D (100 @0 | 5o (10 1497 Low
3 | Flower Deer | 155 @D | 4o o0 18.45 High
4 | Joly Roger | as) w@o | 6 10 2% Low
5| ISM 610 186) ae | 2o (200 B0 Low
6 | LK Femiy | ot 12 @0 | 6 o0 B Low
7| Mixer e 5 @0 | on (10 il Low
8 |Soluton NoS| o1, 169 @6 | 0 oo 2108 High
9 | Spedeom | g, oy w5 | @ 10 2217 High
10| St | 29 oo | on o0 2021 High
Total o 5o | @0 | @ (1 1938 i

) () : Percentage.

According to some previous research in the
field of GSS (Group Support Systems), high
level of participation among group members

has a tendency to lead a high level of perform-
ance [Bikson, 1996]. In electronic conference, it
is used total number of statement as the level
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of participation [Henri, 1992]. Some of the ob-
servation from this research shows a con-
tradiction. For example, the best performing
group (group 3) and worst performing group
(group 5) both showed a high level of total
communication representing high level of
member participation.

Hirokawa [1983] found major difference be-

tween effective and ineffective groups in the
communicative behaviors and interaction pat-
terns : effective groups were much more atten-
tive to the procedures used to solve the pro-
blem. Specifically, one member would make a
statement of procedural direction (such as met-
acognitive statement), and the others would
adopt this direction (such as interactive state-
ment). An effective group also must maintain
a balance between independent thinking and
structured, coordinated work [Poole and Jack-
son, 1993]. Too much independence shatters
group cohesion and may encourage members
to focus on individual needs. Too much syn-
chronous, structured work is likely to regiment
group thinking and stifle creative ideas. There~
fore, creative idea may come from communica-
tion processes reflected in the use of interactive

statements.

43 State-Transition Analysis

Classification of protocols shows us overall
distribution and patterns of communication in
aggregation. We think analyzing the temporal
sequence of protocols can reveal important
findings as for the communication behavior of

group members. We summarized the temporal

aspects in a simple table. Vertical axis of <Ta-
ble 5> is the protocols that come right before
the protocols residing in the horizontal axis. We
performed a close investigation about state-
transition of the communication processes. For
example, the probability that a cognitive state-
ment is followed by another cognitive state-
ment is 57.3% on the whole.

{Table 5) State-Transition of Protocol : Total Groups

) Tof ¢ M I S | Total
rom
c |25 [ » [ u | 2 |
G13) | asp | @ | 60 | 100
N 7 | 12 | 17 3 69
43 | @3 | @5 | 6o | o
. % | 13 | 43 8 | 139
0 | 159 | @2 | 32 | ao
s 2 6 5 17 | %
@& | @6 | @29 | @5 | 100

Z) C : Cognitive, M : Metacognitive, I : Interactive,
S : Social, ( ) : Percentage.

We further made two tables one for the
groups with high performance and another for
low performance. <Tables 6> and <Table 7>
help us to compare the communication patterns
between the two groups.

(Table 6) State-Transition of Protocol : High Creative Groups

Tol ¢ | M I S | Total
From

c o | 2 | 42 | 10 | 168
@4 | a6 | G | 65 | o0

" 2 8 10 ] 39
380 | @7 | @68 | 65 | 100

i 2 6 % 6 78
@) | a9s) | @28 | @6 | o

S 1 3 2 2 |
an | @2 | a2 | @9 | aw

) C : Cognitive, M : Metacognitive, I : Interactive,
S : Social, ( ) : Percentage
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(Table 7> State-Transition of Protocol :
Low Creative Groups

To

Fro C M I S Total
C 121 17 32 12 182
65.1) | (98) | (186) | (65 | (100)

M 17 4 7 2 30
(525) | (179) | (20.D) | ©5) | (100)

1 3 7 19 2 61
(564) | (123) | 27D | 37D | (100)

S 1 3 3 5 22

(285) | (290) | (184) | (242) | (100)

) C : Cognitive, M : Metacognitivs, I : Interactive,
S : Social, ( ) : Percentage

To visualize the results transition diagrams
were also drawn (see <Figure 4>, <Figure 5>,
and <Figure 6>). Overall, there is a tendency
that cognitive statements directly follow other
three types of statements in <Figure 4>. We
guess that idea generation work is closely re-
lated to creative work.

0.573 0233
0.131 Meta ’
Cognitive ] it
nitive
0453 cog
~ ’/

0247

(Figure 4> State-Transition Diagram of Protocol :
Total Groups

The convergence pattern of the high per-
formance groups is quite different from that of
the low performance groups From the dia-
grams on high-performing and low-performing
groups (see <Figures 5> and <Figure 6>), one

can observe the importance of the mixed use
of different mental strategies. Groups having
diverse types of statements tend to achieve
high performance regardless of the total amount
of statements. Generation of creative idea is
expected to require an appropriate level of con-
trol (represented by meta-cognitive statements)
and proper responses (interactive statement) to
a thought or a new idea (cognitive statement).
That is, to get a creative idea, the sequence bal-
ance of protocol types is important to groups
with synchronous text communication medium
than face-to-face groups.

0328 0249

<Figure 5) State-Transition Diagram of Protocol :
High Creative Groups

0651 0.178

' & Meta .
™ —-—-—_—.b
o LTI D . "
/ 0525 cognitive

~, 0.065

0277 0.242

<Figure 6) State-Transition Diagram of Protocol :
Low Creative Groups
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4.4 Usage Pattern Analysis

We chose to further analyze the difference
between the high and low performance groups.
We specifically analyzed the best performing
group [Group 3, creativity score = 4.3] and the
worst performing group [Group 5, creativity
score = 2.5].

From the analysis, we found that members
of the high performance group concentrated
quickly on the discussion and responded timely
and relevantly to other member’s toss of idea
(see <Appendix 2>). However, members of the
low performing group were lacking focus (see
Appendix 3). This group placed more weight
on cognitive communication. They produced
and dealt with various ideas at the same time,
but couldn't manage all the ideas well. Elec-
tronic group focusing too much on meta-cogni-
tive communication may obtain a high level of
efficiency but lack originality. For below exam-
ple (see <Figure 7>), members of the best per—
formance group (group 3) concentrated their
attention on their task and responded quickly
and properly. However, members of the worst

Group 3 : Flower Deer

50 +

ot

—O— Cognitive
—&— Metacognitive
—&— interactive
—— Social

30 |

Frequency of protocot

20

10t

performance group (group 5) didn't focus on

their communication.

Example :

Example :

2>

o w

OU»Owe

(@]

O w

B:

*“It’s also important to consider business

OoUoOw

: “We also have to build factories”
“Rght”
“Sre”

: “Let’s think about to minimize additional
cost”

: “Proposal people suggested”

1 “We have to make expensive products

: “How about:-+”
: “Using for recreation”
: “Maybe, does the cost will be needed

: “For example”,

: “Rifle range?”

: “What is a road sign?”

: “Survival game filed, etc”

: “What about using construction mater-

: “Does it have durability of disused tires

: “Not for road sign”
1 “Can we use it for construction mater—

Group 3 (the best performance group)

possibility as creativity”

to make money”

Group 5 (the worst performance group)

over a thousand millions”

ials?”

ial?”
“Crash prevention”

Frequency or protocol

60

50 |

40 |

30

20 |

10 ¢

<Figure 7> Samples of Group Decision Making

Group 5 : JSM

=0 Cognitive
o_\/\o —#— Metacognitive

—k— Interactive
—x%— Sodial

<Figure 8 Frequency of Protocol by Stage
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Example : Group 3 (the best perfcrmance group)
A : “First, don’t break ishen someone
speaks”
B: “Yep~~
A 1 *Second, insert “//” ‘vhen scmeone
concludes one’s speech”
C:“OK//”

{Figure 3> Samples of the early S .age of discussion

From the analysis of the cumulative graph
of protocols (see <Figure 8-), we could ob-
serve that the high performence group relied
much on meta-cognitive and interactive state-
ments during the early stage of the discussion
(see <Figure 9>). Through the extensive use
of meta-cognitive and interactive statements,
discussion rules were determined quicklyfrom
the beginning for effective decision-making.
But, overall the worst group used a relatively
stable mix of protocol types. For both of the
two groups social protocols v/ere used only in
the initial and the last stages and hardly used
in the mean tim

45 Findings from Analysis on the Commu~
nication Protocol of Groups

Based on ‘Protocol Pattern Analysis’, ‘State~
Transition Analysis’, and ‘Uszge Pattern Anal-
ysis’, we propose that:

Proposition 1 : For group with synchronous
text communication medium, it is important to
manage interactive responses and control on

the new idea for the more creative idea

Face-to—-face interaction and text-based

synchronous interaction have about the same

decision making schema and protocol usage
pattern on the dyad communication environ-
ment [Condon and Cech, 1996]. But, the mul-
ti-point communication environment is differ-
ent from the dyad. In multi-point synchronous
text communication environment, we could find
that multiple decision~making processes hap-
pen simultaneously and are mixed frequently
(see <Appendix 3>). In <Appendix 3>, con-
versation types show another kind of story-
telling. On their decision-making process, vari-
ous conversation topics are in progress at the
same time. The expression, which wandered off
the subject, occurred many times in their con-
versation. One of the most common and ac-
cepted tenets in the literature on cooperation is
that “the larger the group, the less it will fur-
ther its common interest” [Olson, 1965]. Re-
searchers have identified a number of reasons
why cooperation may be more difficult as group
size increases [Dawes, 1980]. The larger the
group, the more difficult it may be to affect oth-
ers’ outcomes by one's own actions. Thus, an
individual may be discouraged from cooperat-
ing if his or her actions do not affect others
in a noticeable way. How is proper cooperation
possible? The pessimistic conclusion of many
researchers in that coercion by a strong ex-
ternal authority is necessary in order to insure
cooperation [Hardin, 1968 ; 1974]. But other re-
searchers have argued that an external author-
ity may not be necessary and may even make
the situation worse [Fox, 1985]. So, groups with
synchronous text medium need to manage

themselves.
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Proposition 2 : High creative group with syn-
chronous text communication medium depend
much on meta-cognitive and interactive proto-
col for its making discussion rules in the early
Stage.

Any successful groups or community will
have a set of rules whether they are implicit
or explicit that govern how common resources
should be used and who is responsible for pro-
ducing and maintaining collective goods [Kol-
lock and Smith, 1996]. However, it is important
that the rules are tailored to the specific needs
and circumstances of the group. That is, for
successful group decision making, group mem-
bers must mainly use ‘meta-cognitive’ and ‘in-
teractive’ protocols in ‘orientation’ stage, ‘cog-
nitive’ statement in ‘suggestion’ stage, and ‘in-
teractive’ or ‘meta-cognitive’ statement in
‘consensus’ stage.

5. Conclusions

5.1 Research Results

In our study we analyzed communication be-
havior of group members with synchronous
text communication medium, and their rela-
tionship to group performance. There are ample
opportunities to analyze electronic activities
.using various qualitative analyses, and such
research has high potential to produce good
practical implications. In addition, more struc-
tured research should also be performed to con-
firm the conclusions and obtain calibrated
generalizability.

We find twofacts from these analyses as the
following.

First, the production of creative outcome may

depend on the process or sequence of dis-
cussion among group members with synchro-
nous text communication medium. That is,
proper interactive responses(e.g., interactive
protocol) and appropriate control (e.g., meta-
cognitive protocol) of the discussion process
are essential to obtain a high level of per—
formance. Groups in this study followed a very
similar decision making process which closely
parallels the récornmended decision making
process for groups. Condon [1986] outlined a
group decision making process. The decision
making process is

Goal (Orientation)
Input (Suggestion)
Evaluation (Agreement)
Criteria (Consensus)
Output (Writing)
Nextgoal

S AW

Most of groups followed these steps. Good
performance groups performed effectively their
decision-making with interactive control and
response. But, bad performance groups per-
formed difficultly their job with improper con-
trol and response.

Second, it is import to make discuss rules
based on meta-cognitive and interactive proto-
cols in the early stage. Explicit rules relating
to internal group processes as well as commu-
nication medium use are even more important
to electronic groups than face-to-face groups
[Duarte and Snyder, 1999 ; Haywood, 1998 ;
Lipnack and Stamps, 1997]. For good perform-
ance groups, having explicit rules was a critical
element of the group’s interaction. Organiza-
tions have no norms to govern behavior and
processes in virtual teams or virtual commun-
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ities [Kiesler and Sproull, 19¢2], however, the
groups in this study quickly eveloped similar
rules or protocols to guide the way they inter-
acted during their chats.

5.2 Implications

This paper has two specific contributions to
the body of our knowledge on group communi-
cation and its decision makirg.

First, this study shows the new under-
standings of synchronous text communication
medium. According to traditinal researchers,
they adopted text medium as lean. But, due to
a perception of the limitations: imposed by the
medium, group members can adapt their be-
havior in order to overcome such limitation,
producing outcomes whose quality is perceived
as higherby them than in richer media [Kock,
1998 ; Panteli, 2002 ; Wijayanayake and Higa,
1999). Therefore, even though chatting is often
presented as a lean medium, the way text-
based messages are constructed may convey
the social cues of different style that are tradi-
tionally used to determine sta:us differences in
organizations. The study argies that chatting
is a richer communication medium than is re-
flected in the scale of information richness
theory.

Second, this research preser.ts insights about
communication patterns in group with elec-
tronic communication medium. Since technol-
ogy profoundly affects the nature of group
work [Suh, 1999), it is inapprooriate to general-
ize the outcomes from face-to-face work groups
to the electronic environmen: Moreover, de-
spite the persistently lower social presence of
leaner media, synchronous groups performed

better than their face-to-face groups [Burke
and Chidambaram, 1999].

Third, this study is unique in that it is a rar-
eattempt to linguistically investigate the inter-
action of group communication. With the prem-
ise that certain communication activities among
members in a group can help to improve crea-
tive outcomes, we examined the process of
communication among group participants. A
qualitative analysis method was employed to
analyze the communication patterns. This lan-
guage approach has led to increased interest by
organization theorists in such issues as the in-
timate relationship between language and or-
ganization [Heracleous and Barrett, 2001].
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{Pppendix 1) Creativity test scoreboard

Number of | Number of Overlapping Subject

Group Group Number |Categories where with Other Teams
No. Name of Ideas | the outcomes
belong Over 3 1-2 0

Depth of contemplation

Note) After testing, we transformec. these numbers to 5-scale.

{Appendix 2> Sample of discourse protocol of Group 3 (best performance group)

182 | J. Lee It's not related to engine part, but- M
183 | H. Kim Everybody is serious S
184 | Y. Rhim Do you know anything about that? C
18 | Y. Jeon A packing for a hole C
186 | D. Jeon Gosh -+ M
187 | Y. Rhim Ha-ha S
188 1 Y. Jeon a fuel pipe line C
189 | Y. Jeon a pipe line for air filter 188
190 | H Kim but, can we recycle rubber by melting? C
191 | Y. Jeon fan belt 188
192 | Y. Rhim first of all, we already recycle disused tires **- I
193 | Y. Rhim It sounds better to use for fan belt. 192
194 | Y. Rhim | 192
1% | D. Jeon Isn't it difficult using recycled rubber for fan belt? It is an important part C
196 | J. Lee Hmm:-- I
197 | Y. Rhim But, the qualit is different C
198 | Y. Jeon And, an insula:ing material of spark plug C
199 | Y. Rhim Even though, i:'s old 197
200 | J. Lee If like that --- 1
201 | H Kim Fan belt in prccess C
202 | D. Jeon It's right I
203 | H. Kim Hmm -+ I
204 | Y. Jeon Disused tire is used by attaching another tire onto old one. C
205 | H Kim It's a good idey, but - I
206 | J. Lee It's also a good idea - I
207 | D. Jeon Creative - M
208 | H Kim I wonder it ha; business possibility or not C
200 |1 Y. Jeon Creative ** M
210 | Y. Rhim But, to recycle disused tires again.. C
211 | Y. Rhim It needs additicnal cost 210
212 { H Kim It's also important to consider business possibility as creativity C
213 1 1. Lee Ah - 1
214 | Y. Rhim We also have "0 build factories C
215 | Y. Jeon Rght I
216 | D. Jeon Sure 1
217 { Y. Rhim Let's think about to minimize additional cost M
218 | L Lee Proposal people suggested M
219 | Y. Jeon We have to mitke expensive products to make money C
220 | J. Lee Fan belt, and -- 218
221 | J. Lee Fan belt in prccess 218
222 | Y. Jeon Let’s do business diversity C
223 | Y. Jeon let's also make tire 222
224 1 Y. Jeon ) 222

21
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{Appendix 3> Sample of discourse protocol of Group 5 {worst performance group)

108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
14
145
146
47
148
149
150
151
152
153
154
155
156
157
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Disused tires are not old as you think

What about this? ’

It's better than that

What..?

in apartments

For landscape:--..?

When to make playgrounds

It is same idea as mine

Using to make ride things in playgrounds

But, that market size is small.

It can be used another way if the tiers are painted
It is good and safe.

But:-too general.

It's already being used as we said, but..

I think there is demand for that

creativity

kindergarten, etc.

Hmm..

If like that,

We could make money if we knew people in local self-governing body.
road signs---?

What is that?

How about:--

Using for recreation

Maybe. does the cost will be needed over a thousand millions
For example,

Rifle range?

What is a road sign..

Survival game filed, etc

What about using construction materials?

Does it have durability of disused tires-

Not for road sign

Can we use it for construction material?

Crash prevention

Ah---crash prevention

Is there other way to help the country?

Well

So

Vinyl houses

It's better for the country that the city

What about for heating

If we put styrene foams into tire, it can be used for a cattle shed
Anyway, disagree for burning the tires

For heating

Right

To make houses using disused tires?

But, the size is too small

It still remains in my mind to make a trench work using disused tire
it doesn't mixing well
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