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Brainwriting in virtual 
legislative sessions 

Milam Aiken 
University of Mississippi 

ABSTRACT 
Many studies have demonstrated the efficiency and effectiveness of using group support 

systems in large, face-to-face meetings known as legislative sessions. However, few have inves­
tigated how individual participants or sub-groups in different rooms linked via a computer 
network, forming a "virtual" group, may use the systems. An experiment using two sizes of 
virtual groups (8 and 16 participants) showed that participants were satisfied with the meeting 
process. In addition, there were no significant differences in five process and outcome variables 
between the two sizes of groups, indicating that an upper limit on the size of the virtual groups 
had not been reached. 

INTRODUC:TION 
Group Support Systems (OSS) have been used to increase the efficiency and effectiveness 

of meetings requiring the sharing of ideas (Dennis, George, Jessup, Nunamaker, & Vogel, 1988). 
Groups of more than eight people in an electronic meeting have typically met at the same time in 
the same room (called a "synchronous legislative session") to exchange typed comments simulta­
neously and anonymously (Huber, 1984). However, not all potential participants may be able to 
attend such face-to-face (FTP) meetings (Gillenwater, Conlon, & Hwang, 1995; Jacob & Pirkul, 
1989). At least one study (Aiken & Vanjani, 1997) has indicated that sub-groups distributed 
geographically may meet, forming a virtual legislative session. For example, four participants 
may type and view comments on their computers connected to a network in one room while five 
participants may type and view comments using the network in another room, forming a virtual 
group of nine members. The two rooms may be in the same building or in different cities, greatly 
reducing the time and inconvenience of travel to another site (Fellers & Moon, 1994; Romano, 
Nunamaker, Briggs, & Mittleman, 1999). 

Groups split into two or more sub-groups in different locations may not function as effec­
tively or efficiently as when all participants are in the same room (Smith & Vanecek, 1990). 
Group members may loose their sense of camaraderie or cohesion, and the meeting facilitator 
may lose control of the groups (Romano, Nunamaker, & Briggs, 1999). Additional voice or 
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teleconferencing links may be established to create a greater feeling of belonging to a group 
(Chapelle, Vogel, & Roberts, 1992; Hatcher, 1992; Jessup & Valacich, 1993). but many ques­
tions on how these groups may perform remain unanswered (Burke & Chidambaram, 1994). 

The purpose of this paper is to investigate how well two sizes of virtual legislative sessions 
function. An experiment involving groups of eight and 16 people divided equally into two sub­
groups discussed a topic using electronic gallery writing, one of many brainwriting techniques 
(VanGundy, 1981). In both sizes of groups, members were satisfied with the meeting technology, 
and there was no significant difference in five self-assessed process and outcome measures, showing 
that even larger numbers of participants may be able to meet in a virtual group. 

GROUP SUPPORT SYSTEMS 

Several methods have been proposed for classifying Group Support Systems, but perhaps 
the most common method is in terms of their provisions for group size, geographic dispersion, 
and time dispersion in a three-dimensional grid (DeSanctis & Gallupe, 1987; Nunamaker, Den­
nis, Valacich, Vogel, & George, 1991). The majority of GSS studies have concentrated on small 
or large FTP groups representing only two of the 12 possible GSS scenarios in the grid (Morrison 
& Liu Sheng, 1992). A few studies (Some described below) have investigated GSS groups in 
which participants work individually in separate locations (nominal groups), but only one study 
has looked at how well virtual groups function. 

Nominal Group Research 

Nominal groups involve participants who work individually at different locations and share 
their information later (Hiltz, Johnson, & Turoff, 1986; Van de Ven & Delbecq, 1971). 

In one study (Valacich, George, Nunamaker, & Vogel, 1990), researchers found that nomi­
nal groups were more productive than FTP groups for both idea quantity and quality and more 
productive per person. Members of four-person nominal groups were the most productive and 
eight-person FTP groups were the least. The researchers attempted to explain this difference by 
the fact that more verbal interruptions may occur in FTP groups (laughing, talking about a 
written comment, etc.). There was no significant difference in satisfaction measures between the 
FTP and nominal groups. 

In a second study (Dennis & Valacich, 1993) involving six- and 12-member nominal (non-
communicating) and FTP (communicating) groups, researchers found that there were no differ­
ences in the six-member groups, but the 12-member FTP groups generated more ideas than did 
the 12-member nominal groups. These results were somewhat confirmed in a third study (Dennis 
& Valacich, 1994) in which researchers found that FTP groups generated more ideas with higher 
quality than did groups of physically-separated individuals or sub-groups which pooled their 
comments after the meeting. These latter results tend to contradict the earlier results. 

12 
2

Journal of International Information Management, Vol. 9 [2000], Iss. 1, Art. 2

http://scholarworks.lib.csusb.edu/jiim/vol9/iss1/2



Brainwritim 

Local Area Decision Network Research 
Several studies have used local area decision networks (small groups of individuals geo-

oraphically distributed, connected via a network) and computer-mediated conferences (^ge 
^oups) Geoaraphically-dispersed GSS groups may generate better solutions faster (Bui. 
Sivasankaran, Fijol, & Woodburg, 1987) than face-to-face groups because dispersed groups may 
focus more and be less distracted (Valacich, Nunamaker, & Vogel, 1994)_Other ^tu^es have 
found that dispersed groups were less satisfied with the meeting process (Gallupe & McKeen. 
1990; Straus, 1996; Valacich, George, Nunamaker, & Vogel, 1990). Many of these studies may 
not be directly comparable, however, because of differences in the size of the groups an i er 
ences in the software used (Cass, Heintz, & Kaiser, 1992). 

Virtual Legislative Session Research 
In one study (Aiken & Vanjani, 1997), virtual GSS groups of eight split into two sub-

aroups of four people each were compared to FTP GSS groups of eight people each. Results 
showed that participants in virtual groups were more satisfied with the meeting and generated 
significantly more unique, quality comments than did the FTP group members. In addition, the 
virtual group members thought the comments were more anonymous and thought the participa­
tion was more equal than did the FTP group members. There was no significant difference in 
perceptions of comment satisfaction and group membership satisfaction, however. From these 
results the authors concluded that virtual group meetings held great promise because they do not 
require the significant disruption of traveling long di stances for electronic meetings m the same 

room. 
Although the research on the benefits of geographically-dispersed individuals meeting to­

gether via a GSS is mixed, one could expect that several dispersed groups meeting together may 
enjoy benefits somewhere between those found in FfP groups and dispersed-individual groups. 
That is dispersed multi-group meetings may have some of the advantages of meeting FTP (e.g., 
a feeling of working as a group) and some of the advantages of dispersed-individual meetings 
(e.g., more focus on the task). 

Virtual legislative meetings may experience some of the disadvantages of each technique, 
also. For example, controlling geographically-distributed groups can be difficult (Romano, 
Nunamaker, Briggs, & Vogel, 1998). An additional voice or message facility may need to be 
added for the facilitator to coordinate the meetings. As more participants and more sub-groups 
are added, an automated facilitator may decrease some of the administrative burden by 
and stopping programs, saving output, and communicating with participants (Aiken & Vanjani, 1998). 

Hypotheses 
A prior study demonstrated that virtual legislative sessions may be superior to synchronous 

legislative sessions, but only one virtual group size (two sub-groups of four people each) was 
used. Larger virtual legislative sessions may experience even more benefits. 
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Based upon theory and prior research, the following hypotheses were developed concerning 
the differences between two sizes of virtual legislative session groups: 

H j i  T h e r e  i s  n o  d i f f e r e n c e  i n  t h e  p e r c e p t i o n  o f  a n o n y m i t y  b e t w e e n  s m a l l  a n d  l a r g e  
virtual groups. Although comments generated in most electronic meetings are gener­
ally considered anonymous, group members may be seated close enough together to 
view each other's terminals. In both sizes of groups, some members are in the same 
room. 

H j t  T h e r e  i s  n o  d i f f e r e n c e  i n  s y s t e m  s a t i s f a c t i o n  b e t w e e n  s m a l l  a n d  l a r g e  v i r t u a l  
groups. Both types of groups will use the same GSS software and hardware. The only 
difference is the number of people communicating through the system. 

H j t  T h e r e  i s  n o  d i f f e r e n c e  i n  c o m m e n t  q u a l i t y  b e t w e e n  s m a l l  a n d  l a r g e  v i r t u a l  g r o u p s .  
The number of people in the group should not affect the quality of the ideas generated. 

H^: There is no difference in group membership satisfaction between small and large 
virtual groups. The number of people in the group should not affect group membership 
satisfaction. 

H^: There is no difference in participation between small and large virtual groups. 
Participants in each size of group will be able to submit ideas freely with no encum­
brances (other than individual typing speed). 

EXPERIMENT 

Subjects 
A total of 32 undergraduate business students took part in the experiment for extra credit 

and were randomly assigned to two groups of eight and one group of 16. The lower size of eight 
subjects in a group was chosen because earlier research has indicated that this size may be just 
above the break-even point for GSS meeting success, and eight is the minimum number necessary 
to be classified as a virtual legislative session (Aiken, Krosp, Shirani, & Martin, 1994). Each 
group was divided equally between two electronic meeting rooms but linked through a shared 
local area network, forming virtual legislative sessions. Although the number of subjects in the 
experiment was somewhat low, the statistical power of the sample was considered adequate for a 
= 0.05 (power = 0.54) and a = 0.10 (power = 0.68). 

Task 
The subjects were asked to contribute suggestions for the solution of the parking problem 

on campus, a problem which has been the focus of other GSS experimental groups (Gallupe, 
Dennis, Cooper, Valacich, Bastuanutti, & Nunamaker, 1992; Nunamaker, Dennis, Valacich, & 
Vogel, 1991). The students had a significant stake in the problem, but they did not have ultimate 
decision-making authority for the problem, thus possibly limiting the external validity of the 
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expEiriinent. However, many studies have shown that GSS experiments involving students facing 
similar tasks replicate findings of GSS field experiments involving businesses and other organi­
zations (Nunamaker, Vogel, Heminger, Martz, Grohowski, and McGoff, 1989). 

Treatments 
Subjects were assigned to two sizes of virtual legislative sessions (eight and 16). Each 

group used idea generation software based upon the gallery brainwriting technique (VanGundy, 
1981). However, nearly all other GSS idea generation software used in experimental studies is 
based upon the individual poolwriting technique. V/hile there are significant differences between 
these two techniques (participants may be more satisfied with gallery brainwriting), we do not 
believe the choice of software confounds the study (Aiken, Vanjani, & Paolillo, 1997). 

Measures 
A post-session questionnaire was given to the subjects after the GSS meetings (Appendix 

1). Subjects were asked to rate their satisfaction vdth their group, their proposed solutions, and 
the meeting process. They also were asked about their perceptions of anonymity and participa­
tion. 

The ideas generated by each group were analyzed. In addition to the number of ray com­
ments counted, the number of quality comments (defined here as simply comments related to the 
topic), and the number of unique, quality comments were counted (as determined by two review­
ers). Inter-rater reliability was high (Cronbach a =: 0.93) indicating substantial agreement in the 
analysis. 

Experimental Results 

Table 1 shows questionnaire results. Overall and in each size of group, participants re­
ported that comments were relatively anonymous,, they were satisfied with the meeting process, 
were satisfied with their group membership, and believed participation was equal in the groups. 
They were neutral about the quality of ideas generated, however. 

An analysis of variance was conducted on the two group sizes, and the results are shown in 
Table 2. There was no significant difference (a = 0.05) in the self-assessed measures between the 
two sizes of groups. Therefore, the hypotheses are not rejected. However, at a = 0.10, the large 
group thought the comments were a little less anonymous and were more satisfied with the meet­
ing process. The larger group may have thought there was less anonymity because there were 
more people meeting face-to-face in the two rooms and a greater chance of looking at another's 
terminal. More people meeting together may also have enhanced the feeling of working as a 
group and thus increased the satisfaction with the meeting process. 

In addition, the large groups generated significantly more (a = 0.05) raw comments (6.19 
vs. 2.77), more quality comments (5.88 vs. 1.60), and more unique, quality comments (5.06 vs. 
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1.38) per person. This was an unanticipated benefit. Larger groups may experience more synergy 
and participants may be able to build upon others' ideas easier. 

Table 1. Questionnaire Summary (see the questionnaire in Appendix 1) 

Group Type All N-32 Small N=16 Large N=16 
Variable: Mean Std. Dev. Mean STd. Dev. Mean Std. Dev. 

1. Anonymous Comments 1.61** 0.84 1.35** 0.51 1.88** 1.02 
2. Process satisfaction 4.22** 0.75 4.00** 0.72 4.44** 0.73 
3. Idea satisfaction 3.23 1.47 2.89 1.31 3.56 1.59 
4. Group satisfaction 3.98** 1.10 4.08** 0.80 3.88** 1.36 
5. Group participation 4.02** 0.87 4.04** 0.72 4.00** 1.03 

(**significantly different from 4.00 at CX = 0.05) 

Table 2. Analysis of Variance Between Small and Large 
Virtual Groups (see the questionnaire in the Appendix) 

(N = 32, d.f. = 1, 30) 

Variable: F Pr > F 

1. Anonymous comments 3.36 0.077 
2. Process satisfaction 3.00 0.094 
3. Idea satisfaction 1.68 0.204 
4. Group satisfaction 0.27 0.605 
5. Group participation 0.01 0.906 

Table 3 shows a Pearson correlation analysis of the data. Participants who were most 
satisfied with their comments were also more satisfied with their group membership and the 
meeting process. Although less significant, the analysis confirms the finding that their were dif­
ferences in opinion on anonymity and meeting process satisfaction between the two sizes of 
groups. 
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Table 3. Pearson Correlation Analysis (Correlation/p-value) 

ANON PROC COM MEM PART 

GP 0.31749 
0.0766 

0.30157 
0.0935 

0.23060 
0,,2042 

-0.09512 
0.6046 

-0.02177 
0.9058 

ANON 0.02434 
0.8948 

-0.02193 
0.9052 

-0.08162 
0.6570 

-0.006911 
0.9700 

PROC 0.43105 
0.0138 

0.33147 
0.0638 

0.15244 
0.4049 

COM 0.45002 
0.0098 

0.32718 
0.0676 

MEM 0.20495 
0.2605 

CONCLUS][ONS 
This study supports earlier research which showed that virtual legislative session meetings 

in which members are separated into sub-groups at different locations may be just as effective 
and efficient as synchronous legislative session meetings in which all members are face-to-face. 
That is, virtual group members were satisfied with the meeting process and thought there was 
fairly equal participation among the members. 

Using two sizes of virtual groups (eight and 16), there were not significant differences in 
the participants' perceptions of comment anonymity, meeting process satisfaction, idea satisfac­
tion, group membership satisfaction, and member participation. However, the larger virtual group 
generated more unique, quality ideas per person than did the smaller group. These results indicate 
that an upper limit on the number of participants in a virtual meeting has not been reached. 
Indeed, the larger group may be even more productive. 

The results indicate that there may be few disadvantages and several advantages for these 
geographically-dispersed sub-groups meeting together. If there is no significant difference be­
tween face-to-face and non-face-to-face groups, more meetings may be held remotely, bringing 
larger groups and more expertise to a problem. 

17 

7

Aiken: Brainwriting in virtual legislative sessions

Published by CSUSB ScholarWorks, 2000



Journal of International Information Management Volume 9, Number I 

REFERENCES 

Aiken, M., Krosp, J., Shirani, A., & Martin, J. (1994). Electronic brainstorming in small and 
large groups. Information and Management, 27. 141-149. 

Aiken, M. & Vanjani, M. (1998, March 3-7). An automated GDSS facilitator. 29th Annual 
Conference of the Southwest Decision Sciences Institute, Dallas, Texas, 87-89. 

Aiken, M. & Vanjani, M. (1997). A comparison of synchronous and virtual legislative session 
groups faced with an idea generation task. Information and Management, 33, 25-31. 

Aiken, M., Vanjani, M., & Paolillo, J. (1996). A comparison of two electronic idea generation 
techniques. Information & Management, 30, 91-99. 

Bui, T., Sivansankaran, T., Fijol, Y., & Woodburg, M. (1987, June). Identifying organizational 
opportunities for GDSS use: Some experimental evidence. Transactions of the 7th Inter­
national Conference on Decision Support Systems, San Francisco, CA, 68-75. 

Burke, K. & Chidambaram, L. (1994). Development in electronically-supported groups: A pre­
liminary longitudinal study of distributed and fact-to-face meetings. Proceedings of the 
27th Annual Hawaii International Conference on System Sciences, IEEE, 104-113. 

Cass, K., Heintz, T., & Kaiser, K. (1992). An investigation of satisfaction when using a voice-
synchronous GDSS in dispersed meetings. Information and Management, 23(4), 173-
182. 

Chapelle, D., Vogel, D., & Roberts, E. (1992). The mirror project: A virtual meeting place. 
Proceedings of the Twenty-Fifth Annual Hawaii International Conference on Systems 
Sciences, 23-33. Los Alamitos, CA: IEEE Computer Society Press. 

Dennis, A., George, J., Jessup, L., Nunamaker, J., & Vogel, D. (1988, December). Information 
technology to support electronic meetings. MIS Quarterly, 72(4), 591-624. 

Dennis, A. & Valacich, J. (1993, August). Computer brainstorms: More heads are better than 
one. Journal of Applied Psychology, 78(4), 531-537. 

Dennis, A. & Valacich, J. (1994, Winter). Group, sub-group, and nominal group idea generation: 
New rules for a new media? Journal of Management, 20(4), 723-736. 

DeSanctis, G. & Gallupe, R. (1987, May). A foundation for the study of group decision support 
systems. Management Science, 33(5), 589-609. 

Fellers, J. & Moon, D. (1994). Exploring the application of distributed group support systems to 
distance education. Proceedings of the 27th Annual Hawaii International Conference 
on System Sciences, IEEE, 143-148. 

Gallupe, R., Dennis, A., Cooper, W., Valacich, J., Bastuanutti, L., & Nunamaker, J. (1992). 
Electronic brainstorming and group size. The Academy of Management Journal, 35(2), 
350-369. 

18 

8

Journal of International Information Management, Vol. 9 [2000], Iss. 1, Art. 2

http://scholarworks.lib.csusb.edu/jiim/vol9/iss1/2



Brainwriting 
Management 

Gallupe, R. & McKeen, J. (1990). Enhancing computer mediated communication: An experi­
mental investigation into the use of a group decision support system for face-to-face vs. 
remote meetings. Information and Management, 18(1), 1-13. 

Gillenwater, E. Conlon, S., & Hwang, C. (1995). Distributed manufacturing support systems: 
The integration of distributed group support systems with manufacturing support sys­
tems. Omega, 23(6), 653-665. 

Hatcher, M. (1992). A video conferencing system for the United States Army: Group decision 
making in a geographically-distributed environment. Decision Support Systems, 8(2), 
181-190. 

Hiltz, S., Johnson, K., & Turoff, M. (1986, Winter). Experiments in group decision making 
communication process and outcome in fac:e-to-face versus computerized conference. 
Human Communication Research, 13(2), 225-252. 

Huber, G. (1984, September). Issues in the design of group decision support systems. M I S  Q u a r -
' terly, 8(3), 195-204. 

Jacob, V. & Pirkul, H. (1989). A framework for supporting distributed group decision-making. 
Decision Support Systems, 5(2), 17-27. 

Jessup, L. & Valacich, J. (1993). Future directions and challenges in the evolution of group 
support systems. In Group Support Systems: New Perspectives, Jessup, L. & Valacich, 
J. (Eds.), New York: MacMillan. 

Morrison, J. & Liu Sheng, O. (1992, August). Communication technologies and collaboration 
systems. Information and Management, 23(2), 93-112. 

Nunamaker, J., Dennis, A., Valacich, J., Vogel, D., & George, J. (1991). Electronic meetings to 
support group work. Communications of the ACM, 34(1), 40-61. 

Nunamaker, J., Dennis, A., Valacich, J. & Vogel, D. (1991, October). Information technology for 
negotiating groups: Generating options for mutual gain. Management Science, 37(10), 
1325-1346. 

Nunamaker, J., Vogel, D., Heminger, A., Martz, B., Grohowski, R., & McGoff, C. (1989, June). 
Group support systems in practice: Experience at IBM. Decision Support Systems, 5(2), 
183-196. 

Romano, J., Nunamaker, J., & Briggs, R. (1999). User-driven design of a web-based group 
support system. Proceedings of the 32nd Annual Hawaii International Conference on 
Systems Sciences, IEEE, Kona, Hawaii. 

Romano, H., Nunamaker, J., Briggs, R., & Mittleman, D. (1999, January). Distributed GSS 
facilitation and participation field action research. 32nd Annual Hawaii International 
Conference on Systems Sciences, IEEE, Kona, Hawaii. 

19 

9

Aiken: Brainwriting in virtual legislative sessions

Published by CSUSB ScholarWorks, 2000



Journal of International Information Management Volume 9, Number I 

Romano, N., Nunamaker, J., Briggs, R., & Vogel, D. (1998). Architecture, design, and develop­
ment of an HTML/JavaScript web-based group support system. Journal of the Ameri­
can Society for Information Science, 49{1), 649-667. 

Smith, J. & Vanecek, M. (1990). Dispersed group decision making using non-simultaneous com­
puter conferencing; A report of research. Journal of MIS, 7(2), 71-92. 

Straus, S. (1996). Getting a clue: The effects of communication media and information distribu­
tion on participation and performance in computer-mediated and face-to-face groups. 
Small Group Research, 27(1), 115-142. 

Valacich, J., George, J., Nunamaker, J., and Vogel, D. (1990). Supporting flexible organizations: 
Varying group size and proximity in an electronic meeting system. Working paper. Uni­
versity of Arizona. 

Valacich, J., Nunamaker, J., & Vogel, D. (1994). Physical proximity effects on computer-medi­
ated group idea generation. Small Group Research, 25(1), 83-104. 

Van de Ven, A. & Delbecq, A. (1971). Nominal versus interacting group processes for committee 
decision making effectiveness. Academy of Management Journal, 14, 203-212. 

VanGundy, A. (1981). Techniques of structures problem solving. New York: Van Nostrand 
Reinhold. 

20 

10

Journal of International Information Management, Vol. 9 [2000], Iss. 1, Art. 2

http://scholarworks.lib.csusb.edu/jiim/vol9/iss1/2



Brainwriting Journal of Internationa! Information Management 

APPENDIX 

Experimental Questionnaire 

Please answer the following questions by circling your response: 

1. Do you believe the comments were anonymous? ANON 

1 2 3 4 5 

Very anonymous Not anonymous 

2. How do you feel about the procedure you used for this meeting? PROC 

1 2 3 4 5 

Very dissatisfied satisfied 

3. How do you feel about the comments your group proposed? COM 

1 2 3 4 5 

Very dissatisfied Very satisfied 

4. How do you feel about being a member of thiis group? MEM 

1 2 3 4 5 

Very dissatisfied ^ory satisfied 

5. Rate the level of participation in your group? PART 

1 2 3 4 5 

Very unequal ^^ty equal 
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