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Abstract
In this research, we draw on multilevel theory to
understand the interplay between team

characteristics—team size and team dispersion—and
individual goal striving in influencing individual idea
generation performance. We conducted a laboratory
study involving 185 individuals nested in 34
brainstorming teams and found that individual goal
striving is a stronger predictor of individual idea
generation performance in dispersed team contexts
compared to co-located team contexts and in larger
teams than in smaller teams. The implications of the
findings for theory and practice are discussed.

1. Introduction

Organizations use teams to manage the
increasingly complex business challenges facing them.
This is because teams have better informational
resources compared to individuals and, therefore, are
well-suited for identifying solutions to complex
problems [1, 2, 3, 4]. However, teams have also been
found to be ineffective at drawing on the informational
resources they possess [5, 6, 7, 8]. In order to facilitate
efforts to draw on this rich informational asset,
organizations are investing heavily in collaboration
technologies. Despite this deluge of investment, the
effects of collaboration technologies on idea generation
have been mixed (see [9] and [10]for examples) and
our understanding of why this is the case remains quite
limited.

Idea generation has been well-studied in the
information systems (IS) and management literatures
(See for example, [9, 10, 11]). Emphasis has been
placed on understanding the team design [9,12, 13, 14],
team process [15, 16,17], and technology design [18,
19] factors that facilitate greater productivity in idea
generation. In an effort to understand how to compose
teams for effective idea generation, a significant
proportion of the idea generation literature has focused
on examining the effects of team design. Specifically,
team size and team dispersion have been found to be
the two aspects of team design that most consistently
affect productivity on idea generation tasks (see for
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example, [9, 10, 20, 21]). Little is known about why
these elements of team design have the effects that they
do and the mechanism through which they operate.

In one of the first empirical studies to
examine factors predicting individual idea generation
performance in a technology-supported context,
Valacich et al. [22] found that individual
characteristics—most notably cognitive ability—play
an important predictive role. They noted that the
motivation of individuals was critical in translating
cognitive ability into actual performance. More
recently, Jung et al. [19] examined how interfaces
could be designed to motivate individuals to be more
productive in technology-supported idea generation
environments. This research underscored the
importance of individual motivation as a potential
driver of individual contributions to idea generation
tasks. However, they focused exclusively on the
individual without incorporating the role of team
context. Yet, recent research has underscored the
importance of team context in facilitating individual
motivation to pursue high performance in one’s tasks
[23, 24]. Thus, there is an opportunity to integrate the
extant literature on team size and team dispersion—
which constitute elements of team context—with this
emerging literature on individual drivers of
performance in technology-supported idea generation.
Integration of these two literature streams is important
because it can help us understand how team context
alters the influence of individual attributes to influence
overall team success [23, 24].

The purpose of this research is to address the
theoretical gaps identified above by examining the
mechanisms through which team size and team
dispersion  affect individual idea  generation
performance in technology-supported teams. We
accomplish this by drawing on two theoretical
perspectives: self-regulation theory and multilevel
theory. Self-regulation theory is a motivational theory
that explains how individuals manage their efforts to
achieve specific objectives [23]. The theory has played
an important role in differentiating high versus low
performing individuals who are embedded in the same
social context [25, 24] and can help us understand
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individual performance in idea generation in
technology-supported contexts [19]. Using multilevel
theory we connect the literature that has examined the
effects of team size and team dispersion, exclusively at
the team level, with motivational literature, at the
individual level.

This research contributes to research on
technology-supported idea generation by drawing on
multilevel theory and examining the cross-level
impacts of team size and team dispersion on individual
performance in technology-supported idea generation.
Second, we contribute to the literature by examining
the mechanisms by which team size and team
dispersion affect performance in technology-supported
idea generation and thus we uncover the specific
mechanisms that underlie this deceptively simple
relationship [26]. Finally, we contribute to self-
regulation theory by examining the context-dependent
effects of motivation. This answers numerous calls for
research that examines individual performance in
context [27, 28].

2. Multilevel research

Multilevel research broadly refers to research
that incorporates different levels of analysis [29, 30,
31]. Viewed through this lens, phenomena that unfold
at one level of analysis can be reasonably expected to
be shaped by characteristics of the higher level context
in which they are embedded [27, 32, 33]. We adopt this
view of multilevel research in this paper and focus on
its implications for explicating cross-level relationships
between individual task performance and the team
context in which it occurs. We specify team dispersion
and team size as two structural characteristics of teams
that form an important part of the context in which
individual team members are embedded. In examining
the cross-level influences of these characteristics we
treat them as elements of discrete context [27]. Johns
refers to discrete context as “situational variables that
influence behavior directly or moderate relationships
between variables” [27 p. 393].

3. Theory and hypothesis development

Motivation is defined as the “internal forces
that direct, energize, and sustain work-related effort”
[25 p. 290]. There has been an increasing recognition
of the importance of understanding motivation in teams
as indicated by the growing body of research on the
topic (see [34-36]). Research on individual motivation
in team contexts is important because “teams constitute
a proximal social environment influencing individuals
at work™ [25 p. 286], [34]. There is a rich stream of
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literature in social psychology involving small groups
that has shown that groups can influence the
motivation of their members (see [34] for a review).
Groups have been shown to both positively and
negatively impact individual motivation and,
consequently, effort exertion. For instance, social
loafing [9, 10] and free-riding behavior [35] surface
when individuals work in a group setting because
groups offer conditions conducive for individuals to
lower the amount of effort they exert in contributing to
the group’s goal achievement. Also, groups can exert
social influence that makes group members behave in
conformance with group norms [36]. Much of the
research on work motivation has focused on individual
motivation without factoring in contextual influences
[23].

Individual goal striving is a part of the
individual motivational process [23] and refers to
“regulation of effort during actual goal pursuit” [23],
[25]. In a team context, goal striving relates to “a
member’s allocation of personal effort towards team
goals” [24 p. 46] through the “self-regulation of effort”
[25 p. 46]. The regulation reflected in goal striving
involves “...modulation of thought, affect, behavior, or
attention via deliberate or automated use of specific
mechanisms and supportive metaskills” [37 p. 25].
Prior research [38, 39] has proposed self-monitoring—
being cognizant of one’s actions and the effects it can
have, and self-evaluation—comparing one’s present
progress/performance to the desired state as two of the
mechanisms underlying goal striving. In studying the
prior research findings on motivation, Kanfer and
Heggestad [40] found that individuals engaged in goal
striving used self-regulatory strategies to control the
motivational process.

Team
Dispersion

Individual
Goal
Striving

Performance

Figure 1. Research model



3.1. Individual goal striving and task

performance
We expect individual goal striving to
positively influence individual idea generation

performance. Research has shown goal striving and
goal generation to be proximal determinants of task
performance in teams [23, 41, 42]. In a study of
simulated radar teams, Deshon and Colleagues [42]
found that goal striving promoted higher performance
at both the individual and team levels of analysis.
Similarly, Chen et al. [41] found that goal striving
positively influenced performance at both the
individual and team levels of analysis. As such, goal
striving has repeatedly been found to be the most
salient antecedent in the motivational process when it
comes to predicting individual performance within
teams (for example, see [24]). This is because
performance on activities such as idea generation in a
brainstorming task tends to be dependent upon
individuals’ ability to channel the effort directed
toward the task, i.e., via goal striving. In fact, prior
research has shown that poor performers do not often
differ from high performers in terms of individual
ability as much as in their persistence at the task [38,
39].

Consequently, in the brainstorming context,
individuals with higher goal striving will generate
more ideas. Hence, we hypothesize that individual goal
striving will lead to greater performance, measured in
terms of number of ideas generated.

Hl1: Individual goal striving will have a positive
influence on the number of ideas generated.

3.2. Cross-level moderation by team size

We expect team size to moderate the
relationship between individual goal striving and
individual task performance. Past research on social
loafing shows that when team size increases it becomes
difficult for individuals to maintain the same level of
individual output. In fact, the original premise of social
loafing, or reduction of individual performance within
teams, is based on the reduction of individuals output
in proportion to the increases in team size [43]. This
effect has generally been attributed, in part, to the
decreased responsibility individuals feel as size
increases [9]. In such contexts, the ability of
individuals to self-motivate and self-regulate becomes
a key differentiator between high and low performers
because large teams do not have the same social
controls that would prompt an individual to exert effort
toward pursuing team objectives. In contrast, in teams
of smaller size, individuals are likely to be prompted to
pursue team objectives because their inaction will
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otherwise be evident to their teammates. In such
contexts, the social pressure is likely to be the key
driver rather than the ability to self-motivate and self-
regulate via goal striving.

In the «case of technology-supported
brainstorming teams, increases in team size can be
particularly problematic for another reason. As size
increases in brainstorming teams it becomes difficult to
track the contributions of other team members. The
complexity of this problem was highlighted by
Heninger et al. [44]. They referred to a phenomenon
called dual-task interference. Dual-task interference is
the inability of individuals to process and contribute
information at the same time. As team size increases in
technology-supported teams it becomes difficult for
individual members to monitor the output of team
members while also contributing their own ideas. The
natural tendency of individuals to reduce output as size
increases coupled with dual-task interference creates
conditions that make it difficult for individuals to
maintain the same level of individual output as team
size increases.

One way to ensure that individuals maintain
their level of individual output as team size increases is
to monitor and regulate their own behavior. As such
goal striving should become more important to
individual performance as team size increases. Team
members will have to rely more on their individual
goal striving to maintain their level of individual
performance. Hence, we hypothesize

H2: Team size will moderate the relationship between
goal striving and the number of ideas generated such
that the relationship becomes stronger (more positive)
with increasing team size.

3.3. Cross-Level
dispersion

moderation by team

The presence of others (as experienced in
face-to-face co-location) can influence the behavior of
individuals within a team [45, 10]. The “visible
proximity” of other team members can encourage
individual team members to exert effort on behalf of
the team’s goals [10 p. 152]. Consequently, in co-
located teams the normative social pressure exerted by
the presence of others is a salient antecedent to
individual performance within teams [9, 10]. That is,
the mere physical presence of others can prompt
individual team members to work hard on their tasks so
that they are not seen to be shirking their
responsibility. However, when an individual is
dispersed, the lack of social control and synergy
created by the presence of their teammates is absent
[9]. The lack of visibility and psychological proximity



makes it difficult for individuals in dispersed settings
to use the team as a source of affection and
commitment [46].

We expect that when individuals are
embedded in dispersed contexts, self-regulation (via
goal striving) becomes more important to predicting
individual task performance. In dispersed teams
individual goal striving compensates for the lack of
social pressure and aligns members’ actions with the
team’s goals [22]. However, in a co-located context the
individual’s motivation is not as important a driver of
individual performance compared to the pressure to
conform resulting from the physical presence of other
members. As such we would expect team dispersion to
moderate the relationship between goal striving and
task performance such that the relationship becomes
stronger when teams are dispersed. Hence we
hypothesize,

H3: Team dispersion will moderate the relationship
between goal striving and the number of ideas
generated such that with increasing levels of team
dispersion the relationship becomes stronger (more
positive).

4. Methodology

We performed a laboratory experiment to test
our hypothesized relationships. One hundred and
ninety two undergraduate business students from a
medium-sized university in the southern United States
participated in the study. A total of thirty four teams
were formed using random assignment. Team size and
team dispersion were manipulated in the study. Team
size ranged from three to nine members, with more
than sixty percent of members (63.5 %) assigned to
teams of size six and larger. To operationalize
dispersion, half of the teams were randomly assigned
to a co-located setting, while members of the other half
were physically dispersed in different rooms. About
thirty five (35.4) percent of the participants were
female. The average age of the participants was twenty
one (21.45) years. Participants received extra course
credit in exchange for participation in the study. The
participants ~ were  given  information  about
electronically registering for the various available
study sessions, at a time convenient to them. As the
participants walked in to the session for which they
registered, they were randomly assigned to either a co-
located or a dispersed condition of a certain size. Team
members of the best performing team were offered the
chance to win $20 each. A total of one hundred and
eighty five responses (96.4 %) were usable.
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4.1 Task

We used an electronic decision making task
that has been employed in prior IS research studies (see
[9], [10] for example). The task required the student
participants to play the role of board of directors of a
US-based wine manufacturing firm facing problems
(image related) associated with global expansion. The
participants were asked to generate as many ideas as
they could to help the firm improve its image.
Subsequently the participants had to discuss and
narrow down the list of generated ideas to six ideas
from which they had to vote for one idea that they
wanted to be recommended to the company’s
management. For the purpose of this paper, we
specifically focus on the performance of the
participants in the first stage of the study, idea
generation, as idea generation is the first step to
problem solving in organizational settings and
corresponds to the “intelligence phase of decision
making” [10 p.157]. Further, individual performance,
which is the focus of this paper, is measurable only
from the brainstorming stage.

4.2 Experimental Setting

The members assigned to the co-located
condition met in a conference room. They were seated
around a table, facing each other. All participants were
given a networked computer which was used to input
ideas during the task through the collaboration tool.
Participants had to individually generate ideas using
the tool. The ideas generated by each team member
were displayed on each other’s computer screen. There
was also a large screen where all the ideas being
generated were projected for all team members to see.

In contrast, members of teams in the dispersed
condition were physically dispersed in different rooms.
When there were more members than available rooms
members were seated at different locations in a large
training room with blinds all around that make it
similar to a cubicle. Each member was given a
networked computer, the task description, and
procedure guidelines. The only difference between
teams in the co-located condition and teams in the
dispersed condition was the location of the members
and the ability of the members to see each other face-
to-face. Other than that, we followed the same
procedure for teams in both conditions.

4.3 Technology

All teams involved in the experiment used
BlackBoard® Chat System to complete the idea
generation task. The chat system facilitates online



collaboration and interaction using a standard web-
browser. Anonymity of the participating members was
assured by using a unique identification code to
identify members during the task in place of their real
identity/name.

4.4 Training

All teams received identical training on the
use of the collaboration tools. The trainer used an idea
generation task (solving parking problem on campus)
and walked the participants through the system. The
training lasted for about 30 minutes and participants
had the opportunity to ask questions about how to use
the software. Participants were not aware of the
specific research questions of the study, and were
asked not to discuss the study or the training with
others.

4.5. Procedure

Participants were welcomed and guided to a
lab where they received their training on the group
support system. Then members of the co-located teams
were escorted to the conference room, while members
of the dispersed teams are guided individually to a
small room. All participants had to complete a pre-task
survey that captured their demographic information.
They had 15 minutes to read the task description. At
the end of 15 minutes, participants were asked to
generate as many ideas as possible. Members were able
to read all of the ideas generated by their teammates.
All teams in the experiment had 20 minutes to
complete the brainstorming task. Subsequently they
completed a questionnaire that captured their responses
on specific aspects of interest to us. Finally, at the end
of the experiment, participants were debriefed, thanked
for their participation, and dismissed.

4.6 Measures

Goal Striving was measured, by adapting the
scale from [41], on a seven point Likert scale. It was
measured by the following items: [ worked with my
team members to help accomplish our task; I focused
on coordinating the decision-making process with my
team members; I focused my attention on how much
time we had left and how many decisions we had yet to
make; I communicated my thoughts and opinions to my
team members when it was necessary, I provided
feedback to my team members; I paid close attention to
what I needed to do for each of the 6 decision issues, 1
monitored the progress we made toward reaching a
consensus on the decisions. We controlled for Grade
Point Average (GPA), age, gender, chat experience and
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task meaningfulness. We expected people with higher
GPA to be more capable of coming up with more
solutions to handle the challenge and so controlled for
it. Similarly, we expected that age and gender could
play a role in a creative task such as this and so
controlled for them. Also, we expected that people who
are lower on prior chat experience may be at a
disadvantage when it comes to typing out ideas on a
computer screen and so controlled for it. Finally, we
didn’t want the individuals’ interest in the activity, as
reflected by how meaningful they considered the task
to be, to affect their performance. Hence, we controlled
for task meaningfulness as well. The performance was
measured at the individual level by counting the
number of unique ideas that each member contributed.

5. Results

We present the results of our analysis by first
giving an account of the preliminary analysis Table. 1
(see Appendix) presents the mean, standard deviation
and correlations of the constructs in the model.

5.1 Preliminary analysis

The multi-item scale for goal striving was
adapted from a previously validated scale [41]. It was
the only multi-item scale in our study and it exhibited
reliability greater than 0.70 (0.89), thus meeting the
threshold requirement. Table. 1 (See Appendix)
provides the means, standard deviations, and
correlation of the constructs employed in our research
model. Consistent with prior research, team size is
negatively correlated with number of ideas. Also, team
dispersion is negatively correlated with the number of
ideas generated, which is consistent with prior
research. Goal striving positively correlated with
performance measured by number of ideas.

5.2 Model testing

Table 2 (See Appendix) presents the results of
our test of the proposed model. Considering the cross-
level effects at play in this multi-level model, we
employed random coefficients modeling (RCM) using
HLM 6.0, a RCM software package, for our analysis.
The control variables, namely GPA, age, gender, chat
experience and task meaningfulness were entered into
the model in the first block. Goal striving was entered
in the second block. Then, the team design factors,
namely team size and team dispersion were entered in
the third block. In the fourth block the interaction
between elements in the second and third block,
namely goal striving and team size, and goal striving



and team dispersion were entered. Age had a positive
influence on the number of ideas generated. Gender,
chat experience and task meaningfulness did not have a
statistically significant relationship with the number of
ideas generated. GPA, age, gender, chat experience and
task meaningfulness explained 6 percent of the
variance in number of ideas generated. In the next
stage, the motivational factor (goal striving) was
entered in to the model. Consistent with Hypothesisl,
we find that goal striving leads to an increase in the
number of ideas generated (y g0 = .54, p <.01). Model 4
included the interaction between goal striving and the
team design variables in model 3. Hypothesis 2
predicted that team size will positively moderate the
positive relationship between goal striving and number
of ideas generated. From the results, we find that the
direction of the relationship is as hypothesized.
However, the result is not statistically significant (y o =
19, p ns). Hypothesis 3 predicted that team
dispersion will moderate the positive relationship
between goal striving and number of ideas generated.
From the results, we find that this is supported (y o, =
98, p<.01).

6. Discussion

The objective of this research was to
understand the performance of individuals in electronic
brainstorming teams by considering individual
motivation and team design factors. Specifically, we
sought to understand how the performance of
individuals is impacted by team input factors (that is,
team design factors, namely — team size and team
dispersion).We achieved this by integrating the self-
regulation literature in to the idea generation literature.
Further, we considered the multi-level nature of
motivation and thus analyzed the moderating influence
of team-level factors, namely team size and dispersion
on the motivation to performance relationship. Very
few studies of technology-supported brainstorming
teams have explored the role of motivation in the team
context. The current study is one of the first to
explicitly integrate the motivational lens to understand
performance in idea generation teams from a multi-
level perspective. Using a lab-based study we tested
our hypothesized model and we found that our model
explains about 23 % of the variance in individual
performance, when performance is measured as the
number of ideas contributed. We found that goal
striving, or the regulation of one’s effort, is far more
critical in a dispersed team context than it is in a co-
located team context. This has implications for
practicing managers in terms of the need to pay
attention to staffing dispersed teams with people who
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are naturally inclined toward regulation of their own
task-related behavior.

This research makes several important
theoretical contributions to the IS idea generation
literature. We contributed to research on technology-
supported idea generation by drawing on multilevel
theory and examining the cross-level impacts of team
size and team dispersion on individual performance in
technology-supported idea generation. Second, we
contributed to the literature by examining the
mechanisms by which team size and team dispersion
affect performance in technology-supported idea
generation. By examining the chain from input (team
size and dispersion) to outcome (individual and team
performance) factoring in the interaction between input
and processes (individual goal striving), we uncover
the specific mechanisms that underlie this deceptively
simple relationship [26]. Finally, we contribute to self-
regulation theory by examining the context-dependent
effects of motivation. Specifically, we incorporate the
contextual effects of team size and team dispersion on
the motivational drivers of individual performance in
technology-supported idea generation. This answers
numerous calls for research that examines individual
performance in context [27, 28].

Our research also has some limitations which
we list here. Although the usage of the validated
experiment is a strength of this study, it is also has
some limitations. Because the experiment was
conducted in a controlled lab setting with student
subjects, the findings may not necessarily generalize to
a field setting. More research is required to test this
aspect of the findings. Second, the nature of the task
we employed is brainstorming which may not
generalize to other task settings. There is a need to test
our model in other settings, such as software
development activity. Third, our sample was drawn
from the population of undergraduate students enrolled
at a US university. More research is required to test the
robustness of the finding across cultures. Fourth, we
used only number of ideas generated as a performance
measure. An important aspect to consider is not only
the number of ideas but also the quality of ideas. We
think focusing on the number of high quality ideas
along with the number of ideas would give much better
insight into the performance impacts of motivation. We
call on future research to consider this aspect of
performance as well.

Future research should consider addressing
some of these limitations and also analyze the bottom-
up relationship whereby individual motivation could
impact the team performance. While “top-down effects
are more prevalent, immediate and powerful relative to
bottom-up effects” [24 p.45], it is quite possible that
bottom-up effects could throw additional light to



understand  dispersed team interactions and

performance better.
7. Conclusion

In this research our aim was to add to the
existing body of knowledge on idea generation
(brainstorming) teams. While team size and dispersion
have been established as antecedents to performance in
idea generation teams, the additional mechanisms
through which they impact performance has not been
explored so far. This current study, considered the
cross-level moderating effect of these factors on the
goal striving to performance relationship. Interestingly,
the study found that team dispersion positively
moderates the relationship. That is with increasing
dispersion the relationship becomes stronger. Thus this
study, is one of the first in IS research to study
motivation in teams using a multi-level lens. This study
undertook a top-down model. Future studies that adopt
a bottom up approach can throw more light on the
specific mechanisms that predict performance in idea
generation teams. Future research should consider
some of these suggestions to further extend this line of
research. Also, it would be interesting to apply other
theories apart from motivation to understand
performance in idea generating teams.
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9. Appendix

Table 1. Descriptive statistics and correlations (N=185)

Variables

552 | 3.38 N.A.

565 | .86 -89 13

6.02 | 1.49 N.A. -28" | -24"

50 50 N.A. -22" | 30" | -15

323 | .48 N.A. -11 -09 | 22" | .05

21.45 | 3.11 N.A. 21" .04 -12 | .08 | -22°

36 48 N.A. -.02 .06 -02 | .11 14 | -.06

584 | .91 N.A. -.03 28" | -02 | 03 | -25" | -10 | -.07
427 | 1.33 N.A. .04 46" | -04 | 14 | -11 04 | -03 | 25"

Notes:

1. Level-1 n=185; Level-2 n=34
2. **. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

T. Correlation is significant at the 0.1 level (2-tailed).
3. GPA - Grade Point Average
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Table 2. HLM Model Predicting Performance (N=185)

Number of ideas
Variables 1 2 3
Block 1: Controls
GPA (v,,) -.02 1 .04
Age (V,) A7 .20* .20*
Gender (y,,) -.07 -.04 .04
Chat experience -.21 -.07 -.06
(Vo)
Task 13 .02 .02
meaningfulness
(V)

Block 2: Main effects (level-1) ‘

| Goalstiving () | | 547 | 49"

Block 3: Main Effects (level-2)

Team size (y,,) - -1.71**
1.70***
Team dispersion -73* =727
(V)
Block 4: Cross-level Interactions
Team size x goal 19
striving
Team dispersion .98**
X goal striving
Deviance 945.56 | 925.58 | 923.31
% 82.19*** | 55.64** | 50.10**
R’ .06 21%* | 23
AR? 15 .02

Notes:
1. Level-1 n=185; Level-2 n=34
2. *** Significant at the 0.001 level (2-tailed).
** . Significant at the 0.01 level (2-tailed).

*. Significant at the 0.05 level (2-tailed).
T, Significant at the 0.1 level (2-tailed).
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