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Abstract
This papers present the results of an experiment testing hypotheses on the interplay
of cognitive, behavioral, and technological variables in teamworks. Building on very
prolific streams of research on cognitive and behavioral aspects of teams and
teamworks, we build an integrated model to understand what determines the
performance of teams. The proposed model include also technology, as a moderating
variable. Results show that there is a consistent positive relation between some
behavioral and cognitive items and the performance of teams, while the technology
plays as a moderating variable. These results have both theoretical and practical
implications.
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Introduction
Teams are essential components in organizations that combine knowledge and skills
of team members. The focus of this paper in on team performance to understand the
interplay of cognitive and behavioral aspects in its determination. Researches
underline that team cognition is an important antecedent of team performance. At the
same time, team performance depends also on behavior of team members. In every
contexts in which work, teams face technologies and interact with them. So, the
interest of this paper is also on the understanding the role of technology on team
performance, to evaluate if technology is an enhancer or a constrain of team
performance. Based on existence literature, the cognitive construct chosen for this
research is transactive memory system, considered an important element in
achieving better results of team performance. Team organizational behavior area
identifies many variables that allow team to be successful, and in our analysis, are
chosen those behavioral variables: knowledge sharing, team creativity, team
cohesion and team diversity. The third area of interest is represented by technology.
There are very prolific stream of researches in this area that underlines relations
between technology and individuals in the organizations. In our research we based
on Technology Acceptance Model by Davis (1989), revisited to allow the inclusion of
behavioral variables. To the best of our knowledge, none of the theoretical approach
combines different perspectives and in particular the behavioral and cognitive issues.
Nevertheless, an integrated model would be needed in order to grasp the interplay
between those different aspects and reach a better understanding of all the
determinants of the performance of teams.

Literature review and hypotheses
Salas, Dickinson and Tannenbaum in 1992 define team as “a set of two or more
people that interact in independent and dynamic way toward a goal and in which
everyone has a role or a function assigned”. Conceptually, the teamwork is a set of
cognition, attitudes and behavior interrelated that contribute to dynamic processes of
performance (Salas, Cooke & Rosen, 2008). Team cognition is an example of this
type of interrelations between processes and represents the focus of the recent
research (Salas, Cooke & Rosen, 2008). Some key concepts are identified through

	
  

2	
  

different theoretical models that can be considered as a common ground and those
include the inputs-processes-outputs framework, that is the dominant approach and
that considers the dynamic and multilevel nature of teams (Salas, Cooke & Rosen,
2008).
Previous studies focused on cognitive processes emphasize the concept of team
cognition, defined as an emergent property that arises when team collaborates; it
refers to mental models hold in collective way by a group of individuals that allow
them to perform task acting as coordinate units (Cooke, Gorman & Rowe, 2004).
Based on different studies, without a good development of team cognition, members
are not able to be efficient in knowledge and information sharing, in coordination of
activities, in conflicts resolution and, in turn, in team performance (He, Butler & King,
2007).
In team cognition area, we focus on the construct of transactive memory system.
Wegner (1987) defines it referring to specialized division of cognitive labor that
develops in team about codify, memorization and retrieval of knowledge. Through
TMS, team members know who knows what and who knows who knows what. TMS
improves coordination and communication in team as a result of group’s awareness
of collective available knowledge and where the knowledge lives in the team
(Wegner, 1987). TMS exists when a team member understands what another
member knows and uses this understanding to develop different, but complementary
knowledge (Lewis, 2003). Theoretical and empirical research suggests that
specialization, credibility and coordination are manifestations of TMS (Lewis, 2003).
According to Lewis (2003), what is really unique in transactive memory system
construct is the combination of specialization and coordination: team members with
well developed TMS are not only specialized in remembering different knowledge,
but they also know who knows what and coordinate their knowledge efficiently
(Lewis, 2003). Between the consequences of TMS, it is showed that this cognitive
construct improves team learning and team creativity (Ren & Argote, 2011). Akgun in
1996 founds a positive effect of transactive memory system on team learning that
has been associated to a new product’s success (Ren & Argote, 2011). Gino in 2010
founds that team with a good developed transactive memory system show better
levels of creativity in product’s creation, compared with groups with less developed
TMS (Ren & Argote, 2011). Based on different measurement of transactive memory
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system, in this research we use Lewis’s measurement (2003) that is composed of
three dimension of the cognitive construct: specialization, credibility and coordination.
Moreland and others found that members with a well developed transactive memory
system complete task more efficiently (Moreland & Myaskovski, 2000) (Lewis, 2003).
Lewis (2003) shows a positive relation between transactive memory system and
team performance. Liang founds that a well developed transactive memory system
can improve team performance in controlled laboratory environment (Ren & Argote,
2011). Lewis, Kanawattanachai and Yoo found that the development of TMS affects
team performance over the time (Ren & Argote, 2011). Hence, we formulated the first
hypothesis as:
H1) The higher the transactive memory system the higher the team
performance
Team performance depends, among cognitive processes, on behavior of team
members. Between the many variables identified by team organizational behavior
discipline, only some of those are considerate and analyzed to define research
hypothesis. Edmonson, in 1999, conceptualizes group’s learning as a process of
reflection and action characterized by asking questions, get feedback, experience,
reflect on results and discuss about mistakes. The author links team learning to team
performance (Edmonson, 1999). The knowledge sharing variable, considered for the
present research, is a basic element of team learning and is a condition for
organizational learning (vanWoerkom & Sanders, 2010). When subjects ask for
suggestions and give it to the other members, they became more competent in
performing task and this is possible because, in teams area, members can learn not
only from the own experience, but also from the other’s experience (vanWoerkom &
Sanders, 2010). Being able to interact with others, knowledge hold by a team
member can be transfer to the others components through feedback, helps or
advices (vanWoerkom & Sanders, 2010).
H2a) The higher the knowledge sharing the higher the team performance
H2b) The higher the team cohesion the higher the team performance
Finally, researches on team diversity and team performance aren’t homogeneous.
Most of the literature on team diversity suggests that different types of diversity cause
contrasting effects; although positives effects are guided by a different access of
	
  

4	
  

members to more information, negative effects are guided by social processes as a
low cohesion (Dahlin, Weingart & Hinds, 2005).
H3) The higher the team diversity the higher the team performance
The third research area is represented by technology. Orlikowski in 2000 proposes a
practical lens that focuses on technological emergent structures implemented in the
practice, rather than on incorporated and fixed structures in technology (Orlikowski,
2000). For the authors, when users choose to use technology, they also choose how
they interact with this technology. In this way, technology’s use is structured by
individual’s experiences and knowledge (Orlikowski, 2000). Orlikowski’s vision of
“technologies in practice” pays attention on what people do with technologies in
practice of their daily life and on how this use is structured by rules and resources
involved in their actions (Orlikowski, 2000). Information System research has tried to
reconcile material and social nature of Information System. Sociomateriality concept
is extremely theoretical and authors which adopted this concept propose to explain
philosophical declaration about social and material relation. For Orlikowski’s opinion:
the social and the material are considered to be inextricably related; there is no social
that is not also material, and no material that is not also social (Orlikowski, 2007).
The explanation of different perspectives is useful to understand the technology
acceptance, adoption and use by individuals in organizations. The study of
individual’s reactions to technologies is an important topic in Information System
researches. Some authors studied this phenomenon in a variety of perspective that
make a useful vision of cognitive and behavioral reactions to technologies and of
factors that affect user’s reactions. Davis in 1989 developed Technology Acceptance
Model to understand why users accept or refuse technology. This model is an
adaptation of Theory of Reasoned Action proposed by Fishbein and Ajzen in 1975 to
explain and predict people’s behavior in a specific situation (Legris, Ingham &
Collerette, 2003).Based on TAM model, ease of use of technology and utility of
technology are the most important factors. Perceived utility is defined as the degree
to which an individual believes that the use of a particular system can improve his
performance, while perceived ease of use is defined as the degree to which an
individual believes that the use of a particular system can be devoid of mental and
physical efforts (Legris, Ingham & Collerette, 2003). It is assumed that ease of use
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has a direct and important effect on perceived utility, while is assumed that the latter
has no impact on ease of use (Legris, Ingham & Collerette, 2003). Davis (1989)
proposed that perceived ease of use and perceived utility have a positive impact on
attitude to use technology.
H4a) ease of use has a positive relation with attitude to use technology
H4b) utility has positive relation with attitude to use technology
We propose a revisited TAM model to include behavioral variables defined as
knowledge sharing and team creativity. The goal is to understand what cognitive and
behavioral aspects will have positive impact on attitudes to use technology, that, in
turn, will have positive impacts on team performance. Literature underlines positive
relations between knowledge sharing and performance (Edmonson, 1999;
(vanWoerkom & Sanders, 2010). At the same time, team creativity is posed in
positive relation with team performance (Barczak, Lassk, Mulki, 2010). Based on the
existence literature that links knowledge sharing and team creativity to team
performance, we hypothesize a positive relation between knowledge sharing and
attitude and between team creativity and attitude. In our TAM model attitude is
considered as a mediating element between cognitive and behavioral aspects on the
hand, and team performance on the other.
H5a) knowledge sharing has positive relation with attitude to use technology
H5b) team creativity has a positive relation with attitude to use technology
In original version of TAM (Davis, 1989) attitude has a positive impact on intention to
use, that in turn, has a positive impact on effective use of the system. In our version
of Technology Acceptance Model we hypothesize a positive relation between attitude
to use technology and team performance.
H6) attitude to use technology has a positive relation with team performance
Method: experimental design
In order to accept the hypotheses, we designed a lab experiment based on
teamworks. Participants were enrolled among students at Roma Tre University
during the period October-December 2014. A second round of experiment is still
ongoing at the time of writing this version of the paper. The panel of participants is
divided in experimental group and control group, i.e. some teams applied only face to
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face interaction to develop their teamwork, whereas other teams developed their
teamwork only by means of communication technologies. Team performance is
valued on a simple task. The choice of this task is based on literature in this area. In
Lewis’s analysis (2003), the task used is so similar to the task adopted by Moreland
(Moreland & Myaskovsky, 2000). As well as for Moreland’s studies (Moreland &
Myaskovsky, 2000) that used a kit for radio assembly, Lewis (2003) chose a kit to
assembly a telephone in 30 minutes. So, those studies choose, as a task on which
assess team performance, task in assembly area. So, the task related to complete
the puzzle, used for our analysis, can be considered as an assembly task. Teams
were asked to complete the puzzle a first time on the first day of the experiment and
later on the final day of the experiment. During this period, teams were also asked to
develop a research project. Team performance is objectively valued by the difference
between the minutes spent to complete the puzzle in the first day and the minutes
spent to complete it in the last day. Team performance is defined by the difference in
puzzle completion, that is to say that a positive performance occurred when teams
were able to complete the puzzle faster at the end of the experiment in comparison
with the first day.
During the experiment period, qualitative and quantitative data are collected through
three questionnaire. The first questionnaire is distributed on the first day of the
analysis and it concerns psychological ad demographic profile of team members; it
concerns also technological familiarity of group’s components.
The second questionnaire is distributed about half of the university course and it is
about transactive memory system construct, using Lewis’s item (2003) related to
specialization, credibility and coordination.
The last questionnaire is distributed in the final day of the university course and it
concerns behavioral variables chosen for this empirical analysis: knowledge sharing
and team creativity.
Teams that, for the assignment, work only with technological support, have to answer
at the additional part of the final questionnaire, that is about the acceptance and use
of technology, using the revisited TAM model, including items about ease of use,
utility and attitude to use technology.
Based on research hypothesis we develop different research models. The baseline
research model is tested on overall teams, without the distinction between teams that
work with or without technology, to identify cognitive and behavioral variables that are
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in positive relation with team performance. The other research model developed is
tested only on teams that work exclusively with technological supports and it is the
base research model enriched of the technological variables, to understand the
relations that technology establishes with the considerate cognitive and behavioral
variables. The last research model concerns the revisited TAM model, with the
purpose to understand what cognitive and behavioral variables affect attitudes to use
technology, that, in turn, affect team performance.
Main findings and contribution
Although at this stage we are able to account only for the results of the first round of
experiment, we can draw some interesting insights.
As shown in Figure 1 and Figure 2, the baseline research model confirms a positive
relation between transactive memory system and team performance. This is in line
with the literature, and it is not a very surprising result. Nevertheless, a very
interesting result comes to light when the IT research model is considered (Fig. 2). In
fact, it shows a negative relation between IT and knowledge sharing. When we apply
the TAM, attitude seems to be negatively related to knowledge sharing. Overall, team
performances are better in teams that did not use communication technologies. A
moderating effect of IT is suggested on performance and knowledge sharing
Figure 1: Base research model and preliminary results (n=25, no IT)
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Figure 2: IT research model and preliminary results (n=25, no IT)
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These preliminary results shall be confirmed by the results stemming from the
second round of experiment. The basic research question of this paper is whether
technology is able to enter in the social sphere or it rather remains confined in its
material world. At this stage, we could say that information technology moderates the
variables related to the social sphere, as knowledge sharing, team cohesion and
credibility. Technology moderates also the positive effects of transactive memory
system and knowledge sharing on team performance. So technology fails to enter in
social sphere, but it remains confined in its material world.
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