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Abstract

Teams in system development must share information about tasks in order to be successful. A traditional view considers the processes
in place to take the knowledge resident in a team and effectively share it with other members. Newer perspectives require conditions of
shared models and understanding among the team members to effectively employ the dispersed information to develop successful sys-
tems. A model of teamwork mental models is presented to explore both perspectives so that the importance of both process and shared
models is represented. A sample of system developers provides the data to test the model. Results show that team building activities can
promote both aspects, yielding a greater chance for a quality team effort.
� 2009 Elsevier Ltd and IPMA. All rights reserved.
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1. Introduction

Information system (IS) development projects are typi-
cally complex, dynamic, and unstructured (Schwalbe,
2007). The implementation of these projects requires the
communication of knowledge and expertise from different
domains to effectively diagnose the problems and design
the solutions (Tesch et al., 2009). For these reasons, teams
are an effective structure for organizing IS projects (Tiwana
and McLean, 2005). IS project teams are expected to dis-
seminate and utilize information that resides among team
members (Faraj and Sproull, 2000). In fact, teams are

viewed by IS management as a primary mechanism for
leveraging the specialized knowledge of individual team
members (Tiwana, 2004). This conventional wisdom is
often represented by an input-process-output model
(McGrath, 1964), where the collective information in the
team is shared via interaction to achieve the desired project
outcomes. A team’s ability to share and utilize available
information is critical to the success of a project
(Mesmer-Magnus and DeChurch, 2009).

However, teams do not always apply collective informa-
tion to the necessary tasks in order to complete the project
successfully (He et al., 2007). Recent research indicated
there must be a collective cognition in the team to serve
as behavioral mediators, a model termed the input-media-
tor-output model (Mathieu et al., 2008). Team cognition
refers to the team mental models (TMMs) collectively held
by a group of individuals that enable them to effectively
communicate and accomplish tasks by acting as a coordi-
nated unit. These mental models serve as a potential factors
in completing tasks and should indicate the likelihood of
having an effective team (Cannon-Bowers and Salas,
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2001; Mohammed and Dumville, 2001). Mediational fac-
tors that intervene and translate the influence of team
inputs to outcomes are not processes but better conceived
as cognitive, motivational, or affective states – referred as
emergent states (Ilgen et al., 2005). Team collective cogni-
tion is one of the most critical emergent states for team per-
formance (Marks et al., 2001). However, the importance of
shared mental models will vary under different contingen-
cies, making the study of such models in system develop-
ment projects more relevant (Kozlowski and Ilgen, 2006).
In the literature, researchers have studied the formation
and evolution of team cognition in the IS development pro-
ject context (He et al., 2007). They observed a positive
impact between shared task understanding and project
performance.

From these two independent streams of work, it appears
both processes and mediation are important. Empirical
analyses in other disciplines indicate that emergent states
and processes are often highly correlated (Barrick et al.,
2007; Kiffin-Petersen, 2004). Thus, studies that consider
only one feature variable type (either process or emergent
state) are susceptible to problems associated with omitted
or 3rd variable issues (Mathieu et al., 2008). In other
words, the standard input-process-output models and
input-mediator-output models should be merged. Does
the logic hold such that there is a relationship between
the emergent state of shared team mental models and the
process of information utilization as shown in prior work
in other disciplines (Mesmer-Magnus and DeChurch,
2009). Team members with a better understanding of
how to interact should be able to effectively exchange and
utilize the information collectively held by the group. If
true, would common management mechanisms, such as
continual team building activities, promote an improve-
ment to the shared mental models that then improve
performance?

The purpose of this study is, therefore, to explore the
relationship of team cognition in the form of mental mod-
els to their potential impact on IS project performance.
Specifically, we argue that a teamwork mental model
(teammate model of domain information and interaction
model of task completion knowledge) will be positively
associated with information utilization. Both the shared
mental model presence and effective information utilization
(mediation and process) will lead to improved project per-
formance. This argues for the importance of both an input-
process-output and input-mediator-output model to
explain IS project performance. Finally, we argue that
common managerial interventions can help form a com-
mon understanding among team members. Team building
strategies are often adopted by managers during the team
formation stage to enhance teamwork and improve the
quality of interaction among team members (Lee-Kelley
and Blackman, 2005). Continuation of the activities can
serve to reinforce the lessons and further improve chances
for eventual success (Jones, 2008). Survey data of IS devel-
opers from IS service firms located in India was collected to

explore the proposed model. The results indicate that activ-
ities associated with team building intervention leads to
higher shared TMMs, which in turn facilitate better infor-
mation utilization within the team. IN addition, IS project
performance is influenced by the levels of TMMs and infor-
mation utilization. In other words, information utilization
serves as a partial mediator between TMMs and final pro-
ject performance.

2. Background

There have been a variety of definitions of teams over
the decades of studies reported in the literature, but they
all converge to common points of a group of people work-
ing on interrelated tasks to achieve a common goal. A for-
mal definition of teams heralds from a seminal paper by
Cohen and Bailey (1997, p. 241).

A team is a collection of individuals who are interdepen-
dent in their tasks, who share responsibility for out-
comes, who see themselves and who are seen by others
as an intact social entity embedded in one or more larger
social systems (for example, business unit or the corpo-
ration), and who manage their relationships across orga-
nizational boundaries.

Studies of the performance of teams then rely on identi-
fiable commonalities to generalize results. However,
though team effectiveness studies often find similar results,
the context of each team creates differences in the impact of
mediators and processes on final performance (Kozlowski
and Ilgen, 2006; Mathieu et al., 2008).

In order to assist in classifying teams for study, Devine
(2002) proposed a framework that distinguishes among
fourteen types of teams that may present unique differences
in achieving effectiveness. Among those is “design work-
groups” that require creativity and technical innovation
to solve a problem for an internal or external client, a close
match to the teams assigned to develop new information
systems (Schwalbe, 2007). Other traits of design teams that
create a unique context are also related to IS development
teams: they are brought together for a specific purpose and
disbanded upon completion, membership is cross func-
tional though the distribution of functional backgrounds
is uneven, they derive a certain amount of power for the life
of the team, and have an idea as to the end product desired.

Further, projects themselves lend to variations that
require independent investigation (Cohen and Bailey,
1997). By nature of working on a project, a project team
is formed only for the duration of the project, is established
to create a unique product, and the final product is pro-
gressively developed with interdependent tasks (Chiocchio
and Essiembre, 2009). The team requires a diversity of
knowledge among its members to compete the project.
The progression of the final product means that teams
work under unique pressures near the end of the project
where costs of changing or terminating a project become
excessive. The interdependency of tasks means that inter-
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