ERZHsI

H3eH™25/67

T Sao| P Hajjol A=YO|

oIXIE xp=0fl 0jxl=

o45H0|| CHEt ASH

o1

Empirical Validation for Verbal-EBS Effect to
Cognitive Stimulation

Jeongwook Kim®" -+ Jongho Jeong™

" Department of Business Administration, Sejong University
™ Craig School of Business California State University at Fresno

Key Words : idea generation, verbal idea generation, brainstorming, cognitive stimulation

Abstract

Given the industry’s unprecedented attention and dedication of resources to voice recognition, this paper
introduces and explores a novel idea generation technique whereby ideas are captured directly through verbal-

ization rather than forcing group members to type ideas. A group simulator was used to measure the idea gen-
eration performance of individuals who input ideas verbally or via typing in the context of nominal and interacting
groups. The results clearly indicate that verbal input represents a more desirable mechanism in a com-
puter-mediated idea generation environment. Liberating group members from the keyboard produces remarkable
performance gains. Verbalizing ideas helps individuals focus on analytical thinking and leverage group member
ideas, ultimately facilitating the creation of ideas pools that are vastly superior in terms of quantity and quality.
These effects were found across nominal and interacting groups. The implications of these results for future

research and the design of technologies are discussed.

1. Introduction

The idea generation performance of individuals
and groups has a long history of investigation. Earl
v work focused primarily on identifying methods of
enhancing group creativity and performance using
structured techniques such as brainstorming (Osbo
rn, 1957), Delphi (Dalkey, 1969), and the Nominal
Group Technique (NGT) (Van de Ven & Delbecq, 1
971; 1974). Empirical evaluations of these (and oth
er) group—-based methods have consistently found t
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hat non-interacting individuals (i.e., a nominal grou
p) whose ideas are pooled consistently outperform
interacting groups (McGrath, 1984; Mullen, Johnso
n, & Salas, 1991). Diehl and Stroebe (1987) investi
gated various process losses (see Pinsonneault, Ba
rki, Gallupe, & Hoppen (1999) for a detailed proce
dural, social psychological, and economic list) — sp
ecifically, production blocking , evaluation apprehe
nsion , and free riding ~ and concluded that produc
tion blocking was the main cause of the poor perfo
rmance in interacting groups.

While other researchers have explored the pote
ntial of mitigating factors such as the use of traine
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d facilitators (Kramer, Fleming, & Mannis, 2001), a
dditional brainstorming rules (Osborn, 1957; Putma
n, 2001), and leadership style (Sosik, Avolio, & Ka
hai, 1997, 1998) to account for the discrepancy, a
complementary stream of investigation has focused
on how computer-mediation could be used to over
come production blocking and other process losses
for group idea generation (e.g., Connolly, Jessup,
& Valacich, 1990; Dennis, Valacich, Connolly, & W
ynne, 1996; Dennis, Valacich, Carte, Garfield, Hale
y, & Aronson, 1997). In this computer-based resea
rch, studies have found computer—mediated group 1

dea generation to outperform non-supported group
s for a broad range of group sizes and tasks (Gallu
pe, Dennis, Cooper, Valacich, Bastianutti, & Nunam
aker, 1992). Also, larger computer-based groups
{beyond seven to nine members) have been found
to outperform nominal groups {(Dennis & Valacich,
1993, 1999; Valacich, Dennis & Connolly, 1994a),
with few or no differences found between nominal
and computer-based groups for smaller group size
s (Gallupe, Bastianutti, & Cooper, 1991; Gallupe, C
ooper, Grize, & Bastianutti, 1994, Pinsonneault et
al., 1999). This line of work has theorized that the

<Table 1> ldea Production Time Comparison

Per Person

Experiment Ideation Time  Idea Production Time?
Study Number Group_Size {seconds) (seconds)
Dennis et al. (1990) 1 Zto 6 1800 121.03

1 Tto 11 1800 127.30

1 12 ar more 1800 11191
Gallupe st al. (1991) 1 4 900 118.75
Gallupe et al. {(1992) 1 4 300 128.16

1 ¢] 900 140.79

2 6 900 78.57

2 12 900 86.55
Dennis and Valacich (1993) 1 S 300 96.81

12 900 128.06

Gallupe et al. (1994) 1 4 900 167.00

2 4 900 99.47

3 4 900 173.21
Valacich et al. (1994a) 1 3 1800 95.95

1 g 1800 193.80

1 18 1800 248,90

3 6] 900 82.37

3 12 900 105.64

®All studies reported the number of non-redundant ideas. To provide a conservative estimate of per person
idea production time, the calculation was based on the number of unique ideas per person plus one
standard deviation. This result was then multiplied by 9.5 seconds, which represents the estimated
production time per idea in EBS(Gallupe et al., 1994). These figures are intended to demonstrate a pattern
rather than produce precise estimates.
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superior performance of computer-based groups is
the result of three factors (Dennis & Valacich, 199
3; Valacich et al., 1994a). First, the computer-med
iated communication allows all group members to s
imultaneously enter ideas, thus reducing productio
n blocking. Second, because group members can e
asily review the ideas of others, there is a lower le
vel of redundant submissions relative to non-intera
cting nominal groups. Third, because group memb
ers can easily review the ideas of others, there is
an opportunity for cognitive stimulation (i.e., syner
gy or piggybacking) and enhanced performance. V
alacich and colleagues (1994a, p. 463) concluded a
series of studies as follows: “The [computer—-base
d] group appears to be a superior idea-generating
technology for large groups, and no worse than the
nominal procedure for small groups.”

One factor potentially limiting the effectiveness

of computer-mediated group idea generation is pro
duction time underutilization (Gallupe et al., 1994).
Gallupe et al. (1994) report that the average time
spent on producing ideas per person represents a
mere fraction of the total time available (167 out o
f 900 total seconds). Other studies offer consistent
results across various group sizes {see Table 1 for
a list of studies and per person idea production tim
). One plausible explanation for production time u
nderutilization is that members seem to spend the
majority of their time not only incubating ideas, but
also idling (Gallupe et al., 1994). Another possibilit
y involves the need for group member to input thei
r ideas via typing. Table 2 provides a list of excer
pts from the literature. From this list, a common th
eme surfaces regarding the use of the Electronic B
rainstorming (EBS) technique for computer-mediat
ed groups in which ideas are input via keyboard an

<Table 2> Production Time Underutilization by Typing Ideas

Study

Excerpt

Siegel et al. (1988)

Dennis st al. (1890)

Gallupe et al. (1994)

Straus and McGrath (1994)

see also Kiesler and Sproull (1986)

Valacich et al. (1994a)

Walther (1995)

“Computer—-mediated communication would be as effi
cient as face—to—face communication if group membe
s did not have to type messages” (p. 180)

“Typing is slower than speaking, while reading is fast
er than listening” (p. 1051)

“Participants typed slower than their verbal counterp
arts could talk” (p. 82) because “it takes longer to key
board an idea than to say it” (p. 84)

“EBS requires physical demands of typing as opposed
to speaking which may yield less in depth discussion
and analysis of issues” (p. 94)

“Members who cannot verbalize their ideas immediat
ely may forget or suppress them because they seem
ess relevant ar criginal later” (p. 451)

“CMC users’ typing requirement reduces the number
of messages they are able to transmit in the same pe
riod as Face to Face communicators” (p. 189)
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d communicated to other group members through a
computer screen. Clearly, the combination of idea
generation tasks and traditional input devices (i.e.,
typing via keyboard) represents a suboptimal mean
s to deliver intellectual capital.

Although researchers have long considered that
improving communication enhances creativity (Den
nis & Valacich, 1993; Dennis &Williams 2003; see
also Steiner 1972} and communication speed certai
nly represents one of the factors that needs to be
examined in improving communication, no known p
rior work has examined the positive elements of v
erbal ideation (i.e., faster idea production and conv
eyance) or investigated the effect of communicatio
n speed on idea generation performance. The emer
gence of conversational interface technologies suc
h as voice recognition may hold the key to realizin
g idea verbalization. To this end, this study introdu
ces and explores the potential of Verbal-EBS that
incorporates voice recognition technology into exis
ting Typing-EBS. As an initial step toward theoreti
cally and practically understanding the potential of
idea verbalization, this study takes an initial step b
y focusing on verbal versus typing input modes to
establish that verbalization improves idea producti
on time and, in turn, increases the quantity and qua
lity of ideas generated.

In the next section, we construct a theoretical fr
ame work based on orality in communication and ¢
ognitive psychology to develop a set of research h
ypotheses. This is followed by a detailed descripti
on of the experimental methods and results. The
paper concludes with a discussion of the findings a
nd the implications for future research.

2. Theoretical Development
and Hypotheses

The EBS technique “focuses primarily on elimin
ating production blocking without entirely sacrificin
g the possibility of [cognitive] stimulation” (Valaci
ch et al., 1994a, p. 452). Although production block
ing can be mitigated by paralle! input, production b

locking cannot be completely eliminated because, b
y definition, production blocking occurs when an o
bstacle hinders the materialization of ideas as they
surface. Regarding the benefits related to cognitive
stimulation, numerous prior studies have suggested
a much less significant influence (i.e., the value of
seeing the ideas of others) on the ideational perfor
mance of computer-mediated groups (e.g., Barki &
Pinsonneault, 2001; Connolly, Routhieaux, & Schne
ider, 1993; Diehl & Stroebe, 1987; Dugosh, Paulus,
Roland, & Yang, 2000; Garfield, Taylor, Dennis, &
Satzinger, 2001; Paulus, Larey, & Ortega, 1995; So
sik et al., 1998). We speculate that typing rather th
an verbalizing ideas may lead to other, previously
unknown, sources of production blocking such as p
roduction time underutilization and attention blocki
ng to stimuli due to “the greater amount of screen
ing taking place under writing [or typing] conditio
n” (Lamm & Trommsdorff 1973, p. 374). Thus, if i
ndividuals are liberated from the keyboard, they mi
ght focus more on analytic thoughts, articulation, a
nd leveraging the ideas of other group members. A
s a result, verbal idea input should motivate cogniti
ve stimulation and, in turn, increase group idea gen
eration performance. Below, we review the relevan
t literature to motivate our hypotheses.

2.1 Orality Research

Just as the computer—-mediated group literature i
ndicates a performance advantage in verbal over t
yping input while ideating, the linguistics literature
also suggest differences in two forms of communic
ation to exchange intellectual capital — oral and wri
tten. Building on the work of Horowitz and colleag
ues (Horowitz & Berkowitz 1964, 1967; Horowitz
& Newman, 1964), other linguists (e.g., Biber, 198
8; Chafe, 1982; Halliday, 1989; Jahandarie, 1999) h
ave further refined the gradations between the two
modes of communication. Among them, Biber's (19
88) work proposes two latent constructs that differ
entiate speaking and writing. Biber suggests that t
he linguistic characteristics of the two modes are f
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unctionally and situationally distinct. Functional diff
erences are based on four dimensions — integratio
n, fragmentation, involvement, and detachment. Int
egration refers to the degree of information densit
y. A typical written sentence is more integrated co
mpared to a spoken sentence due to our education
al instruction that “Vigorous writing is concise. A s
entence should contain no unnecessary words, a p
aragraph no unnecessary sentences’ (Strunk & Wh
ite, 2000, p. xv). Fragmentation refers to the degre
e of looseness in sentence structure. A typical spo
ken sentence tends to be much more fragmented b
ecause of a natural spontaneity and interaction. In
contrast, writing, which is entirely artificial (Ong, 1
986; Pinker, 1994), must follow a pre-defined gra
mmatical structure. Involvement represents a psyc
hological state related to the degree of interaction
between parties. A speaker and listener tend to be
more involved because they can interact with each
other, whereas a writer and reader typically canno
t do so. Speakers tend to talk in an active voice ab
out their feelings, feel more involvement with the r
eality of here and now, and refer more often to act
ions and events (Jahandarie, 1999). Detachment ref
ers to the degree to which communication takes pl
ace in isolation. In essence, “speaking is a social a
ctivity whereas writing is solitary” (Jahandarie, 19
99, p. 139).

Situational differences include physical channel,
immediacy of feedback availability, degree of perm
anence, and purpose. Regarding physical channel,
speaking utilizes the natural mechanism of the lary
nx while writing leverages the more labored mech
anism of the fingers, wrist, and arm (Horowitz & N
ewman, 1964). Referring to feedback immediacy, f
eedback is immediate in speech, whereas feedback
in writing consumes more time due to preparation.
The degree of permanence between speech and w
riting differs in that spoken words are transient. T
hey quickly disappear as soon as they are verbaliz
ed. On the other hand, written words are preserve
d on paper. Preservability gives writing a relative
permanence that cannot be accomplished via speec

h. In terms of purpose, writing is typically employe
d to present information, whereas speaking is gene
rally used not only to convey and share informatio
n, but also to establish interpersonal relationships.

In summary, the orality literature points to sever
al advantages to speaking versus writing. Speech
(e.g., verbalization) tends foster the conveyance of
more contextual information, suggesting its superio
r efficiency and effectiveness over writing in creat
ing a larger pool of ideas. Horowitz and Berkowitz
(1964) summarize this notion in an empirical study
by stating, “spoken expression, per unit time, prod
uces more material (words, phrases, sentences), m
ore ideas, more repetitions, and elaborations of ide
as, and even more irrelevant ideas than written ex
pression [which may further facilitate divergent thi
nking]” (p. 619).

2.2 Cognitive Psychology

As group members can symbolically communicat
e by inputting spoken or written words, EBS utilize
s group memory to capture all ideas and allows me
mbers to read them on a computer screen. Reading
involves cognitive processing to comprehend word
s and sentences articulated through voice or typin
g. Because writing includes more passive sentence
constructions compared to active voice common to
speech, the cognitive-functional approach to langu
age in psycholinguistics indicates that passive and
active forms differ in their surface structure(Chom
sky, 1957, 1965). Given that native tongues use th
e active form seven times as frequently as the pas
sive form (Matlin, 2003; Svartvik, 1966), the active
form is easier to read and comprehend (Miller, 196
2; Miller & McKean, 1964; Williams, 1999; see als
o Obler et al., 1991) because active structures are
more universal and straightforward. Moreover, the
comprehension speed of reading is nearly twice as
fast as listening (Bailey, 2000; Rayner, 1998). Rea
ding enables information chunking and searching ca
pabilities. “The written signal is perceived in large ¢
hunks - that is, several words at a time — with each
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eye fixation (saccade)” (Jahandarie, 1999, p. 152).

Visual attention augments performance by facilit
ating a top~down or bottom~up search for external
information (Chun & Wolfe, 2000). This flexibility f
osters greater exploitation and assimilation of infor
mation, which may lead to more creative and novel
ideas. As such, the combination of verbal input and
idea reading takes full advantage of the rapidity in
verbal ideation and reading comprehension, clearly
seems advantageous compared to a system by whi
ch individuals type and read ideas to exchange inte
llectual capital.

Taken together, group, cognitive psychology, an
d orality research suggests that the combination of
verbal input and reading disrupts natural communic
ation modes (i.e., speaking and listening vs. writing
and reading), while combining the best of each (.
e., speaking and reading). Although EBS sacrifices
certain cues such as speech tone, facial expressio
ns, gestures, and paralanguage, suppressing these
peripheral cues is preferred for the convevance of
intellectual capital in an idea generation task (Holli
ngshead, McGrath, & O’connor, 1993). Verbalizing
ideas and reading the ideas of others limits elabora
tion via the natural communication mechanism; cuit
ivates improved contextual information, offers sim
pler sentence structures for reading and comprehe
nsion, and increases attention to important pieces
of information at the right moment, as group memb
ers are no longer preoccupied with typing . As a re
sult, verbal input should increase idea production ti
me and enhance cognitive stimulation by hastening
idea building or piggybacking. Based on these noti
ons, verbal input is envisioned to represent the mo
st ideal form of EBS in an idea generation context.

H1: Individuals with {(nominal and interacting) Ve
rbal-EBS will outperform (quantity of and t
otal quality score of ideas) individuals with
(nominal and interacting) Typing-EBS.

In nominal groups, Paulus et al. (1995) examined
the effect of idea verbalization using tape recorder

s rather than writing, reporting that “electronic bra
instorming procedures do not match the output of
nominal groups that respond orally.” (p. 261). This
seems to set a new precedent in idea generation.
However, these findings can be viewed as inconclu
sive. The performance of interacting and nominal
Verbal-EBS groups was not directly compared bec
ause robust voice recognition technologies were u
navailable at the time. Verbal ideation addresses a
central flaw suggested by group researchers in tha
t searching for good ideas generated by others to
build on is possible while speaking, but not while
writing or typing (Dennis, Valacich, & Nunamaker,
1990). By combining speaking and reading, inputtin
g ideas verbally can potentially supercharge intera
cting group performance. Interacting groups that in
put ideas verbally take full advantage of attentional
resources, which fosters cognitive stimulation (Dug
osh et al., 2000). The flood of ideas and correspon
ding stimulation should result in interacting groups
that outperform nominal groups that utilize verbal i
nput {Paulus et al., 1995) or groups that type idea
8. Thus, the following hypothesis is offered:

H2: Input mode {(verbal vs. typing) will interact
with group type (interacting vs. nominal) su
ch that individuals with interacting Verbal-E
BS condition will have the highest performa
nce.

Studies (Gallupe, DeSanctis, & Dickson, 1988; Hi
ltz, Johnson, & Turoff, 1987, Parks & Sanna, 1999)
frequently suggest that depersonalization of comp
uter-mediated groups leads to less satisfaction tha
n in face—to—-face groups. In particular, Jessup and
Tansik (1991) and Sosik et al. (1998) point out that
anonymity supported by traditional EBS detaches a
group member’s attachment to his or her comment
s. Given prior studies’ suggestions, it is speculated
that part of the explanation of deindividualization
might be in the nature of writing. As pointed out in
the speaking vs. writing section, the nature of writi
ng includes more passive voice in sentences, whic
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h means less personal involvement, resulting in hig
her abstraction, decontextualization, and detachme
nt. In other words, writing is more adequate for hig
hly objective informational tasks that require some
degree of detachment between participants such a
s judgment, decision—making, or negotiation tasks
(Biber, 1988) whereas, speech usually occurs in th
e process of interpersonal interaction. For this rea
son, oral discourse is accompanied by a greater se
nse of involvement, which is more “phatic.”

Although the definitions of involvement and deta
chment, which are the two characteristics to distin
guish speaking and writing, may not be adequate in
traditional Typing-EBS context because participant
s can still dynamically interact with one another th
rough the electronic channel, Verbal-EBS that sim
ulates participants to speak ideas and respond to t
he ideas of others as if they were conversing with
others (but, without nonverbal cues) seems more p
layful due to reduced efforts both cognitively and p
hysiologically {e.g., elimination of attention blockin
g and typing). Webster and Martocchio (1992) sugg
est that computer playfulness is positively related
to involvement and satisfaction. Venkatesh (2000,
p. 349) further suggests that “higher levels of com
puter playfulness lower perceptions of effort - i.e.,
for the same level of actual effort/time invested, p
erceptions of effort/time will be lower in the case
of a more “playful” user when compared to a less
“playful” user.” It is expected that this will lead to
an increased perceived interaction and, in turn, a b
etter satisfaction than traditional Typing~EBS. Th
us, it is hypothesized that:

H3: Individuals in the Verbal-EBS condition will
have higher satisfaction than individuals in t
he Typing-EBS condition.

3. Methodology

3.1 Research Design

A 2 X 2 between-subjects, factorial design was

used, crossing input mode (typing or verbal input)
and group type (nominal or interacting) shown as F
igurel. Participants were randomly assigned to one
of four treatment conditions. The operationalizatio
n of input mode and the manipulation of group type
are described in detail below,

Verbal Nominal Tnteracting
Verbal-EBS Verbal-EBS
Input Mode
Nominal Interacting
Typing Typing-EBS Typug-EBS
Nominal Interacting
Grovp Type

<Figure 1> Research Design

3.2 Participants

Overall, 411 upper-division business students fr
om 2 large state university in the United States par
ticipated in the study. In return for their time and
effort, course credit corresponding to less than on
e percent of their overall grade was awarded. To
develop a pool of ideas for the stimulated group br
ainstorming environment and to assist in the desig
n of the group simulator, 311 individuals participat
ed in a series of pilot studies. The remaining 100
individuals (25 per cell) were utilized for hypothesi
s testing. International students were excluded fro
m the sample, as the pilot studies revealed that the
se individuals generated substantially fewer ideas
due to difficulty verbalizing ideas in real-time Engl
ish, causing excessive delays and/or errors in the
voice transcriptions. The average participant age
was 21.03 years (SD = 3.34) and 62.0% were male.

3.3 Task

Participants were asked to generate ideas on “H
ow can we improve the university’s parking proble
m?” This task was chosen for its high relevance -
since it stimulates participants to draw on their per
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sonal knowledge and experience — and because it
has been used in many prior studies{e.g., Connolly e
t al., 1990; Garfield et al., 2001; Jessup et al., 1990).

3.4 Input Mode Operationalization

For the communication medium operationalizatio
n, participants either typed ideas directly into a gr
oupware system or spoke ideas that were automati
cally transcribed and entered into the system. Alth
ough the mechanisms by which ideas were input di
ffered, all participants used the same groupware s
ystem.

To facilitate the verbalization, transcription, and
entry of ideas, the latest voice recognition softwar
e available on the market (e.g., Dragon Naturally S
peaking, IBM Via-Voice) was integrated with the g
roupware system. The software was thoroughly te
sted in the pilot studies to ensure high levels of ac
curacy and efficiency, which are considered the m
ost important factors in determining software perfo
rmance (Rebman, Aiken, & Cegieski, 2003}. Despit
e manufacturer claims, two significant limitations w
ere discovered. First, the current state of the tech
nology prevented transcriptions from achieving 10
0% accuracy — a necessary condition to enable tas
k execution. Second, participants had to dedicate s
ubstantial preparation time for the software to suc
cessfully learn how to transcribe their voices at ev
en a 95% accuracy level. As a result, participants
questioned the software’s quality and, thus, were r
eluctant to rely on it as a means to input ideas.

Based on the technological shortcomings encoun
tered, a decision was made to abandon the voice r
ecognition software in favor of a professional trans
criber, who was able to enter ideas into the group
ware system at the participants’ regular rates of sp
eech. Although a professional transcriber was utiliz
ed in lieu of voice recognition software, participant
s using the Verbal-EBS communication medium in
the experimental sessions were told that the latest
voice recognition software had been installed on th
e workstation. Rather than typing ideas, they were

asked to speak their ideas into a microphone, The
software would then automatically convert their ve
rbalized ideas and record them in the groupware s
ystem.

3.5 Group Type Manipulation

Participants assigned to nominal groups were inf
ormed that they would work independently using a
groupware system that would record their ideas. In
structions for interacting groups differed in that pa
rticipants were told that they would be working wit
h other team members who were randomly assigne
d to the group. They were also advised that all tea
m members would utilize the same groupware syst
em, which would allow the exchange of ideas amon
g team members.

3.6 Simulated Interacting Groups Using
a Group Simulator

Nominal group members worked in isolation, me
aning that the groupware system did not expose pa
rticipants to the ideas of others. For interacting gr
oups, however, a simulator was designed to accura
tely control the presentation of ideas in order to ¢
ontrol error variance that inevitably occurs in inter
acting groups (Brown & Paulus, 1996; Brown et a
I., 1998; Garfield et al., 2001; Hilmer & Dennis, 20
01). As a result, the simulator yielded a more accu
rate and controlled measure of individual performa
nce. Garfield et al. (2001) describe a group simulat
or as an electronic environment that “looks and act
s like a groupware system, but instead of sharing
ideas among participants, the simulator presents p
articipants with comments that appear to be from o
ther participants but which are, in fact, drawn from
a database of preset ideas” (p. 327).

To populate the simulator’s idea database, 18 fiv
e~person group idea generation sessions were con
ducted in the pilot sessions to collect a large pool
of ideas for the experimental task. After removing
redundancies, 193 unique ideas were identified. Th
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ree domain experts representing senior employees
from the campus Department of Parking Services
were asked to rate the quality of each idea using
a 7-point Likert scale anchored by 1 (A Very Poor
Solution and 7 (A Very Good Solution). Any ideas
assessed by the experts as “ridiculous” were disca
rded. A Cronbach’s inter-rater reliability of .93 ind
icated that the expert ratings were highly consiste
nt. As such, the mean of the three ratings was use
d as an index of idea quality. Consistent with prior
studies (Diehl & Stroebe, 1987; Dennis et al., 199
9), the scale midpoint was utilized as the threshold
to determine idea quality. Specifically, ideas with a
n average rating of 4 or higher were considered hi
gh quality, whereas the remaining items were cate
gorized as low quality. From this pool, 50 ideas we
re randomly selected to simulate interacting group
members, as the pilot studies with interacting grou
ps consisting of five members generated approxim
ately 50 ideas. Moreover, because interacting grou
ps typically generate a mixture of high and low qu
ality ideas, 25 of each kind were utilized.

The simulator closely mimicked the sequence of
a real, interacting group idea generation session in
a way that idea seeds are presented sequentially t
o the subjects. We see a downward linear relations
hip between the number of ideas generated over ti
me within real, interacting group idea generation s
essions (see Connolly et al., 1993; Brown & Paulu
s, 1996). This relationship is represented by many
ideas in the early stage and fewer responses towar
d the later stages, running out of ideas in the end.
This pattern of idea presentation was controlled vi
a programming.

Pilot testing confirmed that the simulator accurat
ely reproduced the sequence and interactions of a
real, interacting group idea generation session. Wit
hin the experimental sessions, a post session quest
ion asked each participant “How many people do y
ou think you were working with on this task?” On
average, participants reported 4.29 members (SD =
0.99). Thus, it appears that participants believed th
at they were working in a real, interacting group, f

urther validating this approach for enforcing greate
r experimental control.

3.7 Dependent Variables

Two measures were collected and analyzed in th
is study: total ideas and quality score. Total ideas
reflect all ideas submitted by participants after re
moving redundant ideas, whereas quality score rep
resented the sum of the average expert quality rati
ng for each idea. The manner by which these meas
ures were operationalized is consistent with many
prior studies (e.g., Connolly et al., 1990). To meas
ure quality score, ideas generated by participants
were first matched to the master list compiled bas
ed on the pilot studies. During the experimental se
ssions, 44 novel items were generated that were n
ot captured on the original master list. Using the s
ame procedure outlined above, three domain exper
ts independently judged the quality of the new item
s. Ratings demonstrated adequate inter-rater relia
bility (a = .88). As a result, all items generated by
participants were included in the analyses.

3.8 Procedures

On reporting to the experimental site, participant
s were assigned to a workstation within a compute
r classroom that contained 50 separate workstation
s. Experimental sessions associated with the Typin
g-EBS communication medium ranged from 10 to 2
0 participants. Because a professional transcriber
was required to facilitate the verbal input mode, ex
perimental sessions were conducted on a one-by-
one basis. Specifically, each individual sat at a pre
-specified workstation to which a microphone was
attached. The professional transcriber, who was lo
cated in an adjacent room, listened through a wirel
ess communication device that was connected to t
he microphone. The professional transcribed and e
ntered ideas into the groupware system as they e
merged. Despite the inability to implement voice re
cognition software, pilot testing revealed that parti
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cipants believed that the system was automatically
transcribing their spoken ideas and were unaware
of the transcriber’s role or presence.

Participants were invited and allowed to become
familiar with the operation of the groupware syste
m prior to the main task by first working on a prac
tice task. Each participants’ contributions and idea
seeds (interacting groups only) from the database
were anonymous. The experimenter then read alou
d the experimental instructions to generate as man
y high quality ideas as possible while the participa
nts followed in their own copies. Participants wer
e also told that their results would be used to impr
ove the university's parking problem.

After participants had completed the practice tas
k, they were instructed to start working on the exp
erimental task. The simulator was programmed to
permit idea entry for a 15 minute period, after whi
ch participants completed a brief questionnaire, we
re debriefed, and were released.

4. Results

Table 3 and 4 present a summary of the means,

standard deviations, and results for individual perf
ormance. Hypothesis 1, which stated that individua
Is with Verbal-EBS will outperform individuals wit
h Typing-EBS, was supported. Because the depen
dent variables Total Ideas and Quality Score were
highly correlated (r = .80, p < .001), a two~way M
ANOVA was utilized. A significant effect for input
mode was revealed (Wilks’ A = .86, F(2,95) = 52.5
7, p €.001, n2 = .53). Follow~up two-way ANOVA
s also found significant effects for input mode on T
otal Ideas (F(1, 96) = 53.73, p < .001, n2 = .36) an
d Quality Score (F{(1, 96) = 106.12, p < .001, n2 =
.53).

Hypothesis 2, which stated that input mode woul
d interact with group type such that individuals in
interacting groups who input ideas verbally would
achieve the highest performance, was not supporte
d. Neither the two-way MANOVA (Witks’ A = .99,
F(2,95) = .71, ns, n2 = .00) nor the follow-up two-
way ANOVAs reported above showed no interactio
n effect between input mode and group type for To
tal Ideas (F(1, 96) = .09, ns, n2 = .00} or Quality S
core (F(1, 96) = .14, ns, n2 = .00).

Hypothesis 3, which stated that individuals with

<Table 3> Means and Standard Deviations for Individual Performance

Commumication Medium

Dependent Measure Typing Verbal
Total Ideas
Nominal
M 7.800 13.440
sD 3.969 4.042
Interactive
M 9.400 15.520
SD 3.354 4584
Total Quality Score
Nominal
M 24.234 46.160
SD 10.182 12.204
Interactive
M 23.554 47.136
SD 8.603 12.6939
Satisfaction
Nominal
M 14.880 14.880
SD 3.032 2.920
Interactive
M 15.820 16.080
SD 3.744 3.378
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<Table 4> Statistical Resuits

F P n?
Hi:
Total Ideas 53.73 .000 .358
Quality Score 106.12 .000 528
H2:
Total Ideas
Input Mode (IM) 53.73 .000 358
Group Type (GT) 5.28 .024 052
MXGT .09 765 001
Quality Score
Input Mode (M) 106.12 000 525
Group Type (GT) 00 .947 .000
MEGT 14 708 001
H3
Satisfaction 0.039 844 . 000

Verbal-EBS will have higher satisfaction than indiv
iduals with Typing-EBS, was not supported. The p
erception of satisfaction was measured by three it
ems: How do you feel about the process by which
you generated ideas? How do you feel about the id
ea proposed? All in all, how did you feel? (Cronbac
h's a = .88). We compared aggregates of nominal a
nd interacting Verbal-EBS to aggregates of nomina
I and interacting Typing~EBS. A one-way ANOVA
showed no statistical significant difference in satisf
action (F(1, 98) = 0.039, p = .844, n2 = .00). Also,
post-hoc Tukey tests (at a = .05) showed that all
pairs did not statistically differ.

5. Discussion

The study reported was conducted to enhance o
ur current understanding of the effect of verbal inp
ut on idea generation performance in a computer—
mediated group environment. In particular, the curr
ent study examined whether group performance us
ing verbal input differs from traditional typing inpu
t. As envisioned, individuals using the verbal input
mechanism, regardless of group type, performed fa
r better than individuals who typed ideas, strongly
supporting that idea verbalization constitutes a mor
e desirable input mode in a computer—mediated ide
a generation task. The combination of speaking an

d reading is clearly superior to typing and reading.

Regarding verbalization, the ease by which ideas
can be put forth and the less effortful mode of exp
ression certainly constitute principal forces by whi
ch performance differences are produced. Compar
ed to speaking, writing (e.g., typing) requires a mo
re serious physiologically and psychologically com
mitment (Horowitz & Newman, 1964). The data als
o show that voicing ideas produces a far greater q
uantity of information than typing. This notion is ¢
onsistent with the literature in that “spoken expres
sion produces significantly more cognitive and ling
uistic material than written expression” (Horowitz
& Berkowitz 1964, p. 619). In addition to quantity,
idea verbalization led to higher quality ideas. Thus,
it is possible to maintain that “quantity helps breed
quality.” As for reading, the capability of individual
s to process and search information in parallel pro
vides readers an additional edge in acquiring infor
mation. In turn, more novel and useful ideas were
generated, resulting in dramatic performance impro
vements,

From an economic analysis perspective, the cost
s associated with an individual's contribution (.e.,
effort) represent an important determinant of motiv
ation. Typing demands increased physical and cog
nitive effort, divides cognitive attention between k
eyboarding and reading a computer screen, and pr
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esents greater challenges to overcoming attention
blocking. In addition, writing requires more cogniti
ve elaboration than speaking. Most people attempt
to draft a presentable exposition consisting of com
plete sentences and acceptable grammar. They als
o tend to read their production before disseminatin
g (Horowitz & Berkowitz, 1964). In comparison, ve
rbalization involves a rather effortless and spontan
eous process, reducing physiological and cognitive
effort. In an economically sense, the less effortful
mode of verbal input serves as a natural motivator,
allowing participants focus then attention, compreh
end information, and ultimately capitalize on other
s’ ideas leading to far better performance.

Regarding satisfaction, although there was no st
atistical difference between individuals with Verbal
-EBS treatment and individuals with Typing-EBS t
reatment, more close examination of the data show
that individuals with interacting EBS (regardless of
verbal or typing) expressed more satisfaction than
individuals with nominal EBS. As for the individual
s with interacting EBS, one interpretation is that p
eople in groups tend to overestimate their perform
ances (Stroebe, Diehl, & Abakoumkin, 1992), whic
h may lead to higher satisfaction. Expanding on the
above explanation, interacting Verbal-EBS subject
s may have shown a statistically significant satisfa
ction difference compared to other treatments. One
possible explanation is that although Verbal-EBS i
s a much easier way to express ideas, the younger
generation represented by this sample (a.k.a. the N
et generation) has grown accustomed to electronic
communication through typing such as e-mail, inst
ant messages, etc.

5. 1 Implications for Research

Based on the central finding that individuals who
use verbal input perform far better than typists, th
ere is clearly an opportunity to extend this researc
h to a real, interacting group with voice input facili
tated through professional transcribers. Due to cog
nitive interruption that occurs when participants si

multaneously speak, as well as software complicati
ons that make it difficult to distinguish participant
voices, same time / same place groups present con
siderable operational challenges. As such, distribut
ed groups need to be utilized. However, prior studi
es demonstrate that physical proximity reduces the
performance of computer-mediated groups (Valaci
ch et al.,, 1994b). Moreover, although the presence
of others can result in a positive side effect in the
form of social facilitation (Bond & Titus 1983), Pau
lus and Dzindolet (1993) conclude that the effect o
f others’ presence is not considerable enough to in
fluence group brainstorming outcomes.

The findings also offer a clue to overcoming Pau
lus et al.’s (1995) notion that “electronic brainstor
ming procedures do not match the output of nomin
al groups that respond orally” (p. 261). Due to the
tendency of individuals in interacting groups to eng
age in spontaneous arguments based on the ideas
of others, the data found no individual performance
difference between interacting and nominal groups
that typed or voiced ideas. This insight reinforces
the widely accepted group brainstorming rules (Os
born 1957) in idea generation sessions. As Wheele
r and Valacich (1996) point out, procedural guidanc
e (i.e., brainstorming rules) lacks the ability to rest
rict the group interaction process in exchanging id
eas. They further suggest that a new set of EBS te
chnology features could remind participants to foll
ow rules. Examples that researchers may want to
consider include periodic, time-based popup annou
ncements and artificial intelligence techniques that
recognize specific words as cues to trigger specifi
¢ reminders.

The application of a group simulator also repres
ents a promising for future research. Connolly et a
1. (1993) point out that cognitive and motivational d
omains remain uncharted territory and urged the p
ursuit of individual level approaches to investigate
cognitive and motivational stimulation. Since the le
vel of analysis using a simulator involves individual
s, this opens up many possibilities for exploring ad
ditional factors that may influence cognitive and m
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otivational stimulation at the individual level. Also,
the use of a simulator dramatically reduces the nu
mber of subjects needed, while simultaneously incr
easing predictive precision by controlling error var
iance that inevitably occurs in actual, interacting g
roups (Hilmer and Dennis 2001).

5. 2 Implications for Practice

Gray and colleagues (1993) state, “to the user, t
he system is the interface” (p. 192; see also Mora
n 1981). As such, the user interface constitutes th
e most critical aspect of GSS and, in general, infor
mation systems. For the user, the interface repres
ents the sole portion of the system that is tangible
and meaningful, while the rest is invisible. “[Al go
al of the interface is to help users feel like they ar
e reaching right through the computer and directly
manipulating the objects they are working with” (M
andel 1997, p. 60). As part of designing a GSS inte
rface (see Gray et al., 1993 for detailed issues rela
ted to design), there are a variety of input devices
such as typing, touch screen, mouse, and voice inp
ut. Among them, voice input is the only one that do
es not require the skill and learning time (assuming
100% accuracy of the technology). Naturally, comp
uter users prefer the easiest interface available (D
avis, Bagozzi, & Warshaw, 1989). Given the finding
s, it is strongly believed that human-computer inte
raction through speech will set the sail for a new
era of user-friendly computing. Advancements in v
oice recognition technologies, however, will need t
o take place beforehand.

Along these lines, although the dissemination rat
e of computers is continuously expanding, many pe
ople (in particular, middle-aged managers) remain
intimidated by computers and their accoutrements
(Gray et al. 1993). At best, keyboards may be perc
eived as an inconvenient, unnatural input mechanis
m for most decision makers. As anyone who has re
cently interacted with an automated call center can
attest, voice recognition - one of the final frontiers
in human-computer interaction - is permeating org

anizations at a rapid pace. Consequently, verbal in
put has impacted several business areas and will li
kely continue to be applied in an increasingly broa
der range of business settings. Typing requires mo
re physiological and cognitive effort, which are im
portant determinants of motivation. The results of
this study help system designers understand how a
nd why verbal input is a more natural human-comp
uter interaction and how this input mode enhances
performance. We encourage practitioners to consid
er verbal input as a primary user interface, especia
lly in group brainstorming environments. Briggs an
d colleagues (1997/1998) point out that the slow di
ffusion of EBS in organizations has been hampered
by interface issues. As systems become more user
-friendly and demonstrate the potential for noticea
ble productivity increases, voice recognition may u
ltimately contribute to the broader diffusion of gro

upware systems.

5. 3 Limitations

Like any research undertaking, this study is limit
ed in certain respects. There are obvious issues re
lated to external validity. We employed a laborator
y experiment with student participants in a simulat
ed group idea generation environment. These parti
cipants also had no significant stake in the outcom
e of the task. Although they understood the task a
nd appeared to participate adequately, these indivi
duals are not typical decision makers for this task
domain. Yet, the task was germane to their situati
on as university students. In addition, the use of a
group Simulator moves away from a natural group
setting. Nevertheless, while we may not be able to
generalize our findings to all forms of group idea g
eneration and all types of groups, we can probably
generalize to groups of concerned participants ask
ed to generate ideas on an issue that directly conc
erns them. Additional research is needed to under
stand the extent to which these findings may gener
alize to different environments, tasks, subject confi
gurations, and contexts.
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Another limitation relates to the lack of sophistic
ation in current voice recognition technologies. As
our pilot studies revealed, attempts at using existin
g technologies as a means to automatically transcri
be and enter ideas proved troublesome and difficul
t to use. Because ease of use represents one of th
e major determinants of intention to use (Davis et
al., 1989), software packages in their current form
have not sufficiently advanced to the point where
participants find them effortless. In fact, many diffi
culties and delays were experienced in configuring
and tailoring the software to recognize a specific p
articipant’s voice. Moreover, performance in terms
of accuracy and efficiency was severely hampered
during real—time verbalization, which led to frustra
tion. To fully benefit from the potentials of voice r
ecognition technologies, performance improvement
s must be made in order to make the technology a
viable alternative.

In a similar vein, the verbal input treatment was
conducted on a one-by-one basis, whereas those
assigned to the typing input treatment were in the
same room with 10 to 20 other participants. This e
xperimental design was needed to control for cogn
itive interruption, participant voice discernment, an
d to enable the professional transcriber to listen an
d enter a participant’s ideas as s/he spoke. As suc
h, social influences that may have affected the res
ults cannot be ruled out entirely. Although conducti
ng the sessions consistently across communication
medium treatments would have provided the tighte
st controls possible, the implemented approach wa
s necessary to emulate voice recognition technolog
ies and take an important first step toward examini
ng the effects of idea verbalization. We encourage
researchers to consider alternative approaches in
group idea generation contexts,

Finally, the unequal gender distribution of partici
pants reflects another limitation. This study, howe
ver, ran t-tests to examine any performance differ
ences based on gender in each experimental condit
ion and found no evidence support a gender effect.
This finding is consistent with prior studies (Hersc

hel, Cooper, Smith, & Arrington, 1994; Klein & Dol
ogite, 2000} that have investigated the influence of
varying gender compositions, finding no gender eff
ect in idea generation tasks.

6. Conclusion

There are many factors such as group size, prox
imity, cohesiveness, composition, and so on that ca
n influence group interaction and performance. Am
ong them, alternative techniques of inputting ideas
to enhance group productivity have been one of th
e least studied. In this study, we specifically invest
igated the effect of input mode (i.e., verbalizing or
typing idea) or communication speed on ideation p
erformance. Although communication speed as pot
ential process loss has been around for more than
several decades across disciplines, due to extreme
technical implementation difficulty on the side of v
oice recognition, it has been speculated that there
may be some minor effect (Dennis & Williams, 200
3). In other words, the extent of its effect has simp
ly been unknown. The results of this study suggest
that inputting ideas verbally produces remarkable
performance gains. These effects were found acro
ss nominal and interacting groups, indicating that ¢
ommunication speed needs to be considered as on
e of the fundamental factors that may break the co
ntingent balance between process gains and proce
ss losses in enhancing the group productivity {Con
nolly et al., 1990, Pinsonneault et al., 1999). While
the implications of these findings to other group co
nfigurations, tasks, and contexts are not yet fully u
nderstood, the findings are encouraging. Nonethel
ess, many interesting questions and opportunities r

emain.
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