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CHAPTER 1

NEW DIRECTIONS  
FOR RESEARCH ON THE 

MANAGEMENT OF TEAMS

Brian Murray
University of Dallas

James H. Dulebohn
Michigan State University

Dianna L. Stone
Universities of New Mexico, Albany, and Virginia Tech

ABSTRACT

This volume of Research in Human Resource Management showcases nine pa-
pers that examine the future of team research and management through 
the lenses of systems thinking; machine learning and data science; drivers 
of team performance; the changing nature of flexible, remote, and virtual 
work and its impact on teams; and the implications for diverse members of 
virtual teams. This introduction to the volume provides both an orientation 
to the chapters and an assessment of the connections among them and to the 
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existing team literature. We conclude that the future of team research must 
incorporate a systems or network perspective, studies that model and test dy-
namic variables and relationships that evolve over time or across contexts, 
research conducted at the task level, and examinations of the evolving nature 
and outcomes of remote, flexible, and virtual work across a diverse workforce.

Teamwork is undoubtedly an important characteristic of the contemporary 
workplace that offers significant management challenges. In Deloitte’s 2019 
Global Human Capital Trends survey, 31% of respondents reported that 
most or almost all work was done in teams and 65% reported that some work 
was done by cross-functional teams even though the organization was a hi-
erarchical, functional structure (Schwartz et al., 2019). In the same survey, 
74% of respondents whose organizations conducted work at least partially 
in cross-functional teams reported that performance improved when they 
shifted to teams, with 35% of respondents indicating a significant perfor-
mance improvement. Hand in hand with the performance improvements, 
however, have been important challenges for managing the team centric 
organization. Schwartz et al. (2019) reported that in the Deloitte survey 
“only 6 percent [of respondents] rated themselves very effective at manag-
ing cross-functional teams” (para. 5). Based on subsequent evidence, De-
loitte research analysts predicted that an emerging trend for teams is the 
growth of self-managed teams that will challenge organizations to foster 
involvement in creating the design of the work, to build a climate of re-
spect, fairness, and belonging, to incorporate team member engagement 
measures for team effectiveness, and to provide decision-making authority 
and autonomy (Hiipakka, 2021).

In addition to the typical challenges of managing teams, organizations 
have faced a more immediate challenge, with the impact of COVID-19, of 
managing them virtually. Virtual teams introduce issues regarding how to 
collaborate using technology, monitor team progress and performance, 
maintain relationship characteristics including trust and empowerment, and 
ensure team member well-being (Deloitte, 2020). The COVID-19 virtual shift 
also uncovered a concern for diversity and inclusion efforts in organizations. 
Immediate virtualization due to remote-work requirements led to confusion 
and loss of clarity for teams; issues of personal life disclosure for LBGTQIA+, 
women, and minority team members; access limitations; and demands aris-
ing from workspace and homelife characteristics (Dolan et al., 2020).

Just as team management has become a dominant concern in organiza-
tions, teams and work groups have grown into a topic of research command-
ing significant attention. Published research on teams and work groups 
extends back almost a hundred years and has concentrated on individu-
als both within and compared to teams, team characteristics and dynam-
ics, team structures and systems, and team tasks and outcomes (Mathieu, 
Hollenbeck, et al., 2017, Mathieu, Wolfson, & Park, 2018). Additionally, 
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contemporary research has focused on virtual teams (Dulebohn & Hoch, 
2017), the impact of remote work (e.g., van der Lippe & Lippenyi, 2019), 
the methods of team research (Delice et al., 2019), and the dynamics of di-
versity and inclusion in work groups (Chung et al., 2020; Shore et al., 2011; 
Shore & Chung, 2021).

Looking to the future, prominent scholars have prioritized directions 
for team research based on gaps found in the literature as well as factors 
limiting the identification and pursuit of new directions. Mathieu and col-
leagues (Mathieu, Hollenbeck, et al., 2017; Mathieu, Wolfson, & Park, 2018; 
Mathieu et al., 2019) called for advancements in team research models and 
methodologies beyond the static input-process-output (IPO) model that is 
common in team research. They prioritized the incorporation of tempo-
ral issues and the development of network approaches. Mathieu and col-
leagues also presented an argument for greater attention to task charac-
teristics, teams within multilevel dynamic systems, team composition and 
diversity, and team emergent states.

Dulebohn and Hoch (2017) organized research on virtual teams in the 
IPO framework. They presented existing and potential research streams 
that add information and communication technology, team member diver-
sity, and team virtuality to the predominant variables in team studies. They 
also summarized a set of articles that offered conceptual development to 
advance virtual team research and with them prioritized research topics in-
cluding communication in virtual teams, team leadership approaches and 
shared leadership, the interaction of culture and team virtuality, the inter-
action of core team dimensions and virtuality, and shared mental models 
within virtual teams.

Shore and colleagues (2011) reviewed diversity literature and developed 
a model of inclusion to guide research on work groups. They called for 
an examination of fairness, belongingness, and uniqueness as aspects of 
inclusion, inclusion climate in work groups, the theoretical development 
of mediating mechanisms linking inclusion to outcomes, and inclusion-
driven outcomes such as creativity. Though their work has been in print 
for over a decade, the issues of fairness and belongingness continue to be 
important team topics among the emerging trends in team management 
(see previous reference to Hiipakka, 2021). Likewise, the contemporary is-
sues in diversity research continue to include the need for research on the 
complexity of diversity, a broadening of the effects that are studied, greater 
emphasis and depth of study on mediating mechanisms, and the contextual 
generalizability of diversity models (Roberson, 2019).

The present volume of Research in Human Resource Management ad-
dresses the trends in team management and important research gaps in 
four areas. First, we present two chapters on the science of teams that con-
sider reframing how we think about teams in a complex systems perspective 
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and machine learning. Second, we introduce three chapters that examine 
how engagement, feedback, and situated expertise relate to team outcomes. 
Third, we provide two chapters that examine outcomes related to flexibility 
in work design for team members taking into account leadership and team 
member shared norms for availability. Fourth, we offer two chapters ad-
dressing virtual communication technology and diversity.

THE SCIENCE OF TEAMS

The IPO framework for conceptualizing and ordering relevant team char-
acteristics and outcomes as well as the mediating and moderating variables 
that influence the relationships between inputs and outcomes has served 
team research extremely well. There is a well-established body of knowledge 
and evidence about teams, team leadership, and team member character-
istics as well as their relationship to performance, team, and team member 
outcomes. It likely will continue to serve the field well as contextual factors 
and other variables are studied as moderators to the IPO paths that con-
nect its components. However, Mathieu et al. (Mathieu, Hollenbeck, et al., 
2017; Mathieu, Wolfson, & Park, 2018; Mathieu et al., 2019) highlighted 
the weaknesses of relying solely on an IPO perspective, and there is well-
founded concern that an overreliance on it may limit future advancements 
in team research. In the present volume, Strauss and Grand (Chapter 2) 
and Rosopa (Chapter 3) tackle this issue by offering an alternate perspec-
tive for conceptualization and an analytic approach for inductive research, 
respectively, that promise to be paradigmatic shifts in how researchers look 
at team dynamics and the direction they take for modeling and analysis.

Strauss and Grand (Chapter 2) address the challenge posed by Mathieu 
et al. (Mathieu, Hollenbeck, et al., 2017; Mathieu, Wolfson, & Park, 2018; 
Mathieu et al., 2019) to move beyond the IPO framework for conceptual-
izing and studying team dynamics by introducing readers to systems con-
cepts. They orient readers to important characteristics distinguishing open, 
dynamical, and agent-based systems. They also contrast systems thinking to 
IPO and multilevel theory to demonstrate how conceptualization of team 
dynamics differs and yields new insight to what is a variable, process, or 
mechanism. They demonstrate that IPO and multilevel theory focus on pat-
terns of covariance. This focus yields an understanding of the strength and 
direction of relationships among variables on average between teams; how-
ever, the authors conclude that the IPO framework does not inform the un-
derlying generative mechanisms for observed covariations. In contrast, they 
explain that systems thinking is grounded in the actors and their actions 
versus a statistical covariation, that its designation of variables as indepen-
dent, dependent, or mediating, or at specific levels is more fluid and less 
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specific, and that its processes are represented as mechanisms rather than 
variables. By their comparative exposition of the popular IPO framework 
to systems thinking, Strauss and Grand achieve their objective of raising 
systems awareness, demonstrating it as a conceptualizing framework, and 
pointing to new paths for team research.

Like Strauss and Grand, Rosopa (Chapter 3) challenges the prevailing 
framework and methods for conceptualizing and studying teams. He pres-
ents data science, and more specifically machine learning, as a basis for 
inductive research into team variables and dynamics. He frames his discus-
sion in the complex nature of the quantity and sources of data about teams 
alongside the dynamic and sequential aspects of it. He proposes that com-
monly used statistical methods cannot adequately address these data char-
acteristics. As a solution he proposes a machine learning approach. Rosopa 
orients the reader to data science and its inductive aspects in contrast to 
strictly deductive analytic approaches. He then presents the basic machine 
learning algorithms as supervised learning, unsupervised learning, and 
semi-supervised learning. He explains and demonstrates with examples 
the connections between supervised learning and neural networks and be-
tween unsupervised learning and principal components analysis. Through 
the examples he establishes the relevance and promise of machine learning 
for inductive research on teams and the examination of complex nonlinear 
dynamic patterns within team research data.

ENHANCING TEAM PERFORMANCE

The outcomes attributed to team characteristics and processes are many 
and varied including team-level variables such as productivity, efficiency, 
work quality, and creativity as well as member-level variables such as indi-
vidual work performance, helping behaviors, absences, attitudes, and turn-
over intentions (Mathieu, Hollenbeck, et al., 2017). The potential drivers 
of these outcomes have been likewise numerous and included concerns for 
leadership styles, task design, team member characteristics, and collective 
team characteristics. Moving beyond the existing research, the emerging 
industry trends point to a need to better understand the design and be-
haviors of self-managed teams; the development of climates for respect, 
fairness, and belongingness; the role of engagement, and the provision 
of decision-making and autonomy in order to manage performance out-
comes (see previous reference Hiipakka, 2021). In the present volume, 
authors explore and expand on these concerns: Dickey et al. (Chapter 4) 
focus on team engagement as the lynch pin connecting team performance 
management and team leader behaviors with team performance outcomes, 
Mockevičiūtė et al. (Chapter 5) direct attention to the driving role of 
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feedback in affecting team performance, and Austin (Chapter 6) draws on 
transactive memory systems to demonstrate how awareness of available ex-
pertise and team member actions for engaging expertise within and across 
team boundaries influences team effectiveness.

Dickey et al. (Chapter 4) offer three important contributions to ad-
vancing team research by developing a model of team performance built 
on team engagement. First, drawing from prior research, they highlight 
the distinctive characteristics of team engagement (Costa et al., 2012, 
2014a, 2014b; Costa et al., 2017; Sharma & Bhatnagar, 2017) and propose 
the connection to team performance (Rahmadani et al., 2020). Second, 
they integrate the work of Hackman (1987) and Aguinis (2019) to pres-
ent a multiphase model of performance management that they relate to 
team engagement. Third, they explain the role of team leadership in the 
performance management and engagement linkage. Transcending the 
bounds of their individual chapter, Dickey and colleagues’ (Chapter 4) 
dynamic, multistage, process model reinforces the need for systems think-
ing (Strauss & Grand, Chapter 2) when conceptualizing and planning 
future team research. They expose the complexity of the interaction of 
full-range leadership components with the several sequenced phases of 
performance management and the challenges of representing them as 
singular constructs.

Mockevičiūtė et al. (Chapter 5) continue the conversation of perfor-
mance management by digging deeply into the topic of feedback and its ef-
fect on team performance. Just as we have indicated that remote work and 
virtualization have changed where, when, and how teams operate as well as 
how team members and leaders communicate and share information, the 
authors recognize that the changing nature of work provides contextual 
elements that either are not recognized or are emerging in contemporary 
team research. They conducted a systematic review of contextual influences 
on the feedback-performance relationship and recommended avenues for 
future research grounded in a multilevel and spillover theory perspective. 
From their review, they constructed a mediated model of the feedback-
performance relationship including intra-team mechanisms such as team 
and individual characteristics and top management team potency. They 
also summarized the influence of other-team performance and organiza-
tional and environmental characteristics. They expanded their model with 
avenues for future research by mapping the potential influence of several 
inter-team characteristics such as feedback exchange, conflict, and trust as 
well as extra-team factors including societal influences.

Austin (Chapter 6) shares Mockevičiūtė et al.’s contention that a useful 
future path for team research lies in the exchange between team members 
and extra-team environments. Austin presents an inductive, qualitative study 
of transactive memory systems from which he derives a set of propositions 
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about situated expertise and the engagement of extra-team expertise sourc-
es. Though the preponderance of team research about transactive memory 
systems, the identification of expertise, and the engagement of expertise is at 
the within-team level, Austin found that a higher impact of transactive memo-
ry system interventions existed when team members extended the principles 
of expertise identification and help-seeking to non-team members. Building 
on existing transactive memory theory, he laid out paths for future research 
to study team member awareness of the locations of extra-team expertise and 
the quality of extra-team expertise use. Of particular note is Austin’s identifi-
cation of the task level for analysis and its potential for informing how team 
boundaries are made more fluid to encourage greater extra-team expertise 
sharing. His call to direct attention to the task mirrors Mathieu, Hollenbeck, 
et al. (2017) more general call for attention to the task level for team re-
search. Austin’s presentation of transactive memory systems and his study’s 
results are particularly relevant in today’s emerging cross-functional team 
environment where team members are selected due to functional knowl-
edge and reinforce the importance of considering networks and systems that 
Strauss and Grand (Chapter 2) emphasized.

WORK FLEXIBILITY AND THE TEAM

In contrast to the notion of the shared experiences of team members and 
homogeneity of work context among them, a growing phenomenon in con-
temporary workplaces is the customization of individuals’ work into flexible 
work arrangements either through idiosyncratic deals (i-deals) or by job 
crafting. An i-deal is a negotiated agreement between an employee and 
supervisor that allows non-regular considerations for when, where, or how 
work is done in order to better fit work with the particular needs or wants of 
the employee. These agreements extend beyond general work policies and 
may or may not be available to other employees (Rousseau et al., 2006; Liao 
et al., 2016). Job elements that are commonly addressed by i-deals may in-
clude flexibility in workplace (flex-space) or time (flex-time), opportunities 
for professional development, workload reduction, job design, and finan-
cial incentives (Liao et al., 2016). Job crafting is similar to i-deals, except 
that the employee creates job differences without the express permission or 
input from the supervisor (Wrzesniewski & Dutton, 2001), and they are de-
veloped to improve the social aspects of the work and use of the employees’ 
knowledge, skills, and abilities and to reduce stress (Hornung et al., 2014). 
Job crafting has been shown to relate to engagement and job performance 
(Lazauskaite-Zabielske & Ziedelis, 2021), and both job crafting and i-deals 
have been shown to positively relate to job performance, affective commit-
ment, and intention to stay (Rofcanin et al., 2016).
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The idea of job crafting has been translated to the team level. Team job 
crafting is a collaborative effort among team members to affect the resourc-
es, demands, and design of work to improve team processes and outcomes. 
It has been shown to relate positively to both engagement and team perfor-
mance (Makikangas et al., 2016; Tims et al., 2013). As such, it is a promis-
ing area for team research to inform self-managed teams, autonomy, and 
decision-making. Especially in a virtually distanced environment between 
management and teams and in the face of idiosyncratic contextual factors 
across remote teams, between-team differences in job crafting may be par-
ticularly important for explaining team performance.

Two chapters in this volume directly address the impact of customized 
work arrangements. Baumgärtner and Hartner-Tiefenthaler (Chapter 7) 
tackle the autonomy paradox at the intersection of individual team mem-
ber work flexibility and shared expectations among team members for work 
availability. Liao (Chapter 8) tests the impact of team member i-deals on 
team performance with specific reference to the role of the servant leader 
supervising the team.

Baumgärtner and Hartner-Tiefenthaler (Chapter 7) set the stage for 
understanding flexible work arrangements in a team context by recogniz-
ing the inevitability and importance of time and place flexibility in today’s 
work environment and more specifically in answer to COVID-19 work re-
strictions. However, they explain that uncoordinated exercise of flexibility 
among team members leads to uncertainty about availability for teamwork 
and interaction which subsequently drives the emergence of collective 
norms about availability. The authors posit that those norms err toward 
constant availability, which has negative implications for disengagement, 
respite, and recovery from work. They propose interaction scripts to define 
commonly held expectations about availability, while recognizing implica-
tions for justice perceptions and the creation of shared mental models. 
They contribute to the practice of team management and shaping avail-
ability norms by describing a process of clarifying expectations, defining a 
reflexivity process, and implementing scripts.

On the surface, Liao (Chapter 8) takes a decidedly different perspec-
tive on customized work arrangements. In general, his arguments and data 
analysis suggest that more is better. He hypothesizes and demonstrates that 
a higher overall level of i-deals within a team is related to team potency and 
performance. However, his arguments and findings are presented within the 
context of servant leadership behaviors exhibited by the supervisor. He ex-
plains the complementarity of the servant leadership style for enacting a sys-
tematic i-deals program among team members by identifying core character-
istics of the servant leader. These characteristics include attentiveness to the 
needs, desires, and goals of the individual, a desire to benefit stakeholders 
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including employees, and an intention to foster the overall effectiveness of 
the team while minimizing intra-team conflicts among members.

Arguably, the servant leader is the complement to the collaborative inter-
action script development and reflexivity processes proposed by Baumgärt-
ner and Hartner-Tiefenthaler (Chapter 7). The former is appropriate to 
i-deal circumstances because the supervisor is a leading player in each nego-
tiation and has the ability to coordinate across all customized arrangements; 
alternately, the latter works for job crafting situations because they are driven 
by the employees themselves without direction from a single leader. As a pair, 
these two chapters inform future team research efforts by bringing clarity to 
why and how the competing notions of i-deals and job crafting might work 
differently but achieve similar outcomes depending on context.

VIRTUAL TEAM ELECTRONIC COMMUNICATION  
AND DIVERSITY

The growth in geographically distributed team members as well as the move 
to remote and flexible work arrangements due to COVID-19 has expanded 
the role of electronic communication as the primary collaborating mecha-
nism for many teams. Team researchers have established that virtual elec-
tronic communication can be a component of effective team commitment, 
cohesion, decision and action quality, and innovation (Gressgård, 2011; 
Maznevski & Chudoba, 2000). However, the use of electronic communica-
tion for one common activity, virtual meetings, raises concerns for its impact 
on interaction and outcomes based on gender (Dhawan et al., 2021).

In the present volume, we present two chapters that address the emerg-
ing issue of electronic communication and its implications for members 
of diverse groups. Canedo et al. (Chapter 9) present the use and type of 
electronic communication technology as a moderator of the link between 
diversity (i.e., variation in demographic characteristics of group members) 
and factors influenced by diversity (e.g., prejudice, stereotyping, status dif-
ferences). This moderated relationship is positioned as a driver of virtual 
team processes (e.g., communication, cooperation, conflict) and ultimate-
ly team outcomes (e.g., performance, creative, team member satisfaction). 
Bommer and Schmidtke (Chapter 10) address the question of differences 
in communication behaviors in face-to-face versus virtual meeting formats 
as well as provide empirical evidence regarding whether there is a positive 
or negative behavioral difference for females.

Linking diversity to work outcomes is challenging because conceptual 
development and empirical evidence point to both positive and negative 
hypotheses as well as supporting, refuting, and nonsignificant statistical 
results (Hass, 2010; Roberson, 2019). Canedo, Stone, and Lukaszewski 
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(Chapter 9) adopt the perspective that diversity introduces challenges to 
team communication and coordination that are heightened in the virtual 
context. They review the research on diversity in virtual teams and derive an 
interaction model of electronic communication use in virtual teams with di-
versity. From their conceptual development, they offer propositions regard-
ing the favorability of outcomes due to text-based communication technol-
ogy relative to visual and auditory technology, the intervening effects on 
stereotyping, positive interpersonal relations, perceived status differences, 
diverse members’ participation in virtual activities, and cross-cultural com-
munication and conflict, and the resulting outcomes for intra-team coop-
eration, cohesion, conflict resolution, and communication effectiveness. 
Building on their review of existing research and model development, the 
authors offer a four-prong strategy for mitigating negative effects of virtual-
ity for diverse teams including cross-cultural and diversity training, technol-
ogy training, team-based reward systems, and team building efforts.

Bommer and Schmidtke (Chapter 10) also recognize the lack of clarity 
in the available evidence regarding diversity impacts on work outcomes, es-
pecially related to issues of virtual communication. They present an empiri-
cal assessment of whether the move to videoconferencing for virtual teams 
“levels the playing field” or heightens the problems for female team mem-
bers. They conducted an assessment center comparative study of women 
versus men in face-to-face versus virtual meeting contexts. They measured 
agentic and communal behaviors and participant activity level to test for 
gender and modality differences.

Bommer and Schmidtke’s results identified behavioral differences due 
to modality, but reinforced the generalizability of prior findings on gender 
differences in meetings. Their data provided evidence to support that vid-
eoconferencing was associated with fewer communication activities than 
face-to-face meetings including both fewer agentic and communal behav-
iors and men were associated with a greater number of participation behav-
iors than women including both agentic and communal behaviors. Their 
data did not provide evidence, however, that the videoconferencing versus 
face-to-face modality impacted the behaviors of men differently than wom-
en. The lack of a significant interaction effect pointed toward an incon-
clusive or non-effect for gender differences in the move from in-person to 
virtual teams relative to meeting technology. The authors proposed several 
avenues for future research: (a) exploration of the relationship between 
member behaviors and team and individual outcomes; (b) contextual de-
terminants of “appropriate” behaviors relative to virtual versus in-person 
team meetings; (c) extension of the present research to include race, eth-
nicity, and social status; (d) the impact of technical specifications on video-
conferencing effects, such as lighting, camera angle, and video quality; (e) 
exploration of team composition homogeneity, heterogeneity, and forms of 
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heterogeneity; and (f) extension of past research on face-to-face meetings 
to the virtual context to explore the dynamic nature of effects from initial 
meetings for new teams to on-going meetings for mature teams.

WHERE DO WE GO FROM HERE?

The authors and their work presented in this volume advance contempo-
rary thinking on the management of teams, provide evidence to address 
some existing questions, and offer avenues for future research. Perhaps 
most instructive are the common threads across the chapters that tie back 
to existing research and studies in the team literature. From these com-
monalities, we suggest that the future of team research needs to prioritize 
(a) research from a systems or network perspective; (b) research that mod-
els and tests dynamic variables and relationships that evolve over time or 
across contexts; (c) research focused on the task level; and (d) research 
that examines the evolving nature and outcomes of remote, flexible, and 
virtual work for a diverse workforce.
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ABSTRACT

The recognition of teams as complex dynamic systems was a hallmark and 
among the earliest considerations of research on team functioning. Howev-
er, the popularization of conceptual heuristics such as the input-process-out-
come (IPO) framework and the accessibility of methodological, analytical, 
and meta-theoretical principles from multilevel theory (MLT) have discon-
nected contemporary theory and empirical research from this foundational 
perspective. Thus, the primary motivation for the present paper is to facili-
tate and stimulate future research on team phenomena that embraces sys-
tems thinking. To do so, we describe key concepts, terminology, and ideas 
from specific branches of the systems sciences—namely open systems theory, 
dynamical systems, and agent-based systems—that have direct relevance for 
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researching team phenomena as complex systems. Additionally, a compari-
son between two example models of team performance that are rooted in 
an IPO + MLT versus a systems-oriented perspective is offered to highlight 
the difference in foci, applications, and inferences these approaches offer. 
The paper concludes with a summary of key advantages as well as potential 
obstacles for reintroducing systems thinking back into team science.

As the nature of work has continued progressing towards more complex 
tasks and operational environments, teams have increasingly become the 
primary unit of work for organizations (Bersin et al., 2017; Mathieu et al., 
2019). Teams are also relied upon to carry out many of society’s most vital 
functions, such as performing medical procedures, conducting humani-
tarian operations, and advancing scientific breakthroughs (Kozlowksi & 
Ilgen, 2006). Understanding how to support, maintain, and facilitate high 
performing teams thus represents an area of critical importance. In recog-
nition of this significance, the past 40 years of organizational science has 
witnessed an exponential increase in the amount of published research on 
work-team functioning (Mathieu et al., 2017).

In taking stock of the progress that has been made in our understanding 
of teams and team performance over this time span, it is informative to con-
sider how the organizational sciences have tended to conceptualize teams 
and their functioning. For example, several taxonomies for classifying 
team properties have been proposed, such as characteristics of groups ver-
sus teams (e.g., membership, boundary permeability, entitativity; Forsyth, 
2013), the types of actions teams engage in to facilitate taskwork (e.g., tran-
sition, action, and interpersonal processes; Marks et al., 2001), and differ-
ences in the context and nature of work performed by teams (e.g., action 
teams, decision-making teams; McGrath, 1984; Sundstrom et al., 1990). 
Beyond these classification schemes though, one of the earliest and foun-
dational characterizations of teams is the recognition that they operate as 
complex dynamic systems (Allport, 1924; Lewin, 1943; Parsons, 1937; Sherif 
et al., 1955). That is, teams are collections of unique yet interdependent 
individuals who engage in behaviors and interactions with one another in 
a commonly experienced environment to satisfy personal goals and col-
lectively recognized demands. Through these exchanges, unique social 
structures (e.g., norms, roles, cultures), affective and cognitive perceptions 
(e.g., trust, knowledge, cohesion), and patterns of behavior can manifest 
that both describe and shape how teams and their members function and 
perform (Arrow et al., 2000; Cronin et al., 2011; Katz & Kahn, 1978; Ko-
zlowski & Klein, 2000; McGrath, 1991; Weick, 1979).

Given the historical precedent and widely acknowledged view of teams 
as complex systems, it is surprising that so little conceptual and empirical 
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work has accumulated on teams in the social and organizational sciences 
in line with this foundational perspective. A recurrent theme in contempo-
rary reviews of the literature is the modal treatment of theories, methods, 
and empirics directed towards teams as static, holistic, and often anthropo-
morphized entities (e.g., teams “possess” personality, cognitive ability, trust, 
etc.; Crawford & LePine, 2013; Cronin et al., 2011; Humphrey & Aime, 
2014; Kozlowski et al., 2013; Mathieu et al., 2019; Waller et al., 2016). In 
other words, teams have most commonly been described in ways that reify 
them as aggregated, homogenized, and undifferentiated “wholes” rather 
than rich, interactive, and dynamic systems.

A consequence of viewing “teams as wholes” versus “teams as systems” 
is that the former tends to promote theory, measurement, and analytic 
techniques that focus almost exclusively on the extent to which attributes, 
perceptions, behaviors, and so forth are consensually shared among team 
members and the extent to which that shared content correlates with other 
similarly formulated team-level variables at the population level (e.g., teams 
with higher shared perceptions of team cohesion exhibit stronger correla-
tions with team performance on average; Dansereau et al., 1999; Klein et al., 
1994; Kozlowski et al., 2013). Besides failing to capture the inherent dynam-
ics of the team system, this focus generally neglects examinations of how, 
why, and what teams do to function effectively that could provide actionable 
guidance for facilitating team performance (McGrath & Tschan, 2007). We 
do not wish to imply that the past 4 decades of research on teams has been 
unfruitful or unproductive. On the contrary, the field has identified many 
useful constructs and accumulated valuable knowledge about teams, and 
we suspect that team science will continue to observe incremental improve-
ments in understanding under the current paradigm (e.g., Mathieu et al., 
2017; Waller et al., 2016). However, we posit that there is considerable po-
tential for advancing team science by more purposefully incorporating and 
embracing teams as complex systems.

The primary goal of this paper is thus to provide a primer on systems 
thinking for the teams researcher and its utility for advancing theory and 
research. We first describe several key concepts and terminology from the 
broader domain of systems science and their relevance for representing 
team phenomena. Next, we highlight critical differences in the foci, ap-
plications, and inferences that can be advanced from adopting a systems 
approach to team functioning relative to those afforded by contemporary 
approaches by contrasting two example models of team performance from 
both perspectives. We then conclude with a summary of the strengths and 
likely challenges of incorporating the systems-based approach for concep-
tualizing and researching team phenomena.
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CURRENT PARADIGM FOR STUDYING TEAMS  
IN THE ORGANIZATIONAL SCIENCES

Before elaborating on a systems-oriented perspective to teams research, it is 
useful to describe the prevailing paradigm for studying teams in the social 
and organizational sciences. Contemporary theory and research have argu-
ably been most significantly shaped by two seminal perspectives: (a) the in-
put-process-outcome (IPO) framework of team functioning (McGrath, 1964) 
and its derivatives (e.g., the input-mediator-outcome-input (IMOI) frame-
work; e.g., Ilgen et al., 2005; Mathieu et al., 2008) and (b) the “meta-theo-
retical” principles of multilevel theory (MLT; e.g., Kozlowski & Klein, 2000).

The IPO framework has provided a useful and widely adopted heuris-
tic for discussing factors related to team effectiveness. Inputs in the IPO 
framework refer to the attributes of members (e.g., knowledge, skills, abili-
ties, dispositions), the team (e.g., norms, roles), and the organization/
environment (e.g., resources, time demands) that constitute a team’s op-
erational conditions. Processes are generally described as team members’ 
actions that facilitate task accomplishment and produce characteristic 
patterns of social interaction and structure (e.g., trust, climates, cohe-
sion). Lastly, outcomes are the cumulative results of teams’ efforts and most 
commonly refer to performance-related outputs and affective/perceptual 
reactions (e.g., satisfaction, commitment). Although the IPO framework 
was never intended to reflect a theory or model of team functioning (Mc-
Grath, 1984), the causal chain it implies—in which a team’s inputs impact 
its processes which impact its outcomes—has shaped how researchers have 
described, studied, analyzed, and drawn inferences about teams for over 
half a century.

In contrast to the IPO framework’s specific focus on team functioning, 
MLT represents a broad collection of philosophies and methodological 
recommendations for considering phenomena involving collective entities 
(e.g., teams, multi-team systems, organizations). A fundamental tenet of 
MLT is that an organizational system can be characterized as a hierarchy 
of nested levels in which lower-level units (e.g., individuals) reside within 
higher-level units (e.g., teams). Two important consequents of this premise 
have strongly impacted the study of teams in the organizational sciences. 
First, substantively meaningful constructs can be conceptualized and op-
erationalized at different levels of analysis (e.g., commitment represented 
as either/both an individual-level construct and a team-level construct). 
This proposition has inspired multiple decades of work devoted to devel-
oping conceptual frameworks, definitions, measurement approaches, and 
statistical indicators that capture constructs at different levels of analysis 
(e.g., Chan, 1998; Krasikova & LeBreton, 2019). Second, constructs resid-
ing at different levels of analysis can influence each other. This proposition 
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has encouraged the development of elaborate conceptual models spanning 
multiple organizational levels and which attempt to capture how factors at 
the same and different levels of analysis relate to one another (e.g., individ-
ual-level attitudes and team-level cohesion simultaneously influence indi-
vidual-level commitment). Efforts to test predictions from these conceptual 
models have also spurred the development of improved statistical models 
suitable for handling nested data structures (e.g., random coefficient mod-
eling, Gonzalez-Roma & Hernandez, 2017; multilevel structural equations 
modeling, Preacher et al., 2010). In short, MLT provided organizational 
scientists with a valuable paradigm and readily understood standards for 
presenting theory, designing research, and analyzing data relevant to teams 
and their functioning.

In conjunction, the IPO framework and principles derived from MLT 
have engendered an approach to describing and modeling teams in a man-
ner consistent with what Macy and Willer (2002) describe as “factor think-
ing.” In factor thinking, efforts to explain and develop an understanding 
of team phenomena are pursued through the identification of consistent 
covariation between two (or more) variables (Bechtel & Richardson, 1993; 
Smith & Conrey, 2007). Thus, a factor-thinking researcher who seeks to un-
derstand team performance would pursue this goal by identifying potential 
predictor variables (i.e., inputs such as team cognitive ability or team cohe-
sion, or processes such as communication or coordination), quantifying 
those variables at the team level (e.g., using statistical indices to determine 
whether members’ ability scores and ratings of cohesion can be aggregat-
ed, creating a score for a team’s overall communication quality), and then 
examining whether those sets of factors reliably and regularly covary with 
team performance. Both the IPO framework—with its emphasis on classify-
ing variables relevant to team functioning as inputs, processes, or outcomes 
and establishing the intervening mediating chain—and MLT—with its em-
phasis on defining aggregate constructs and exploring within- and cross-
level relationships—readily equip the factor-thinking teams researcher with 
an accessible and potent toolkit for developing conceptual models and con-
ducting empirical research.

Although factor thinking affords several strengths for describing and 
studying teams, an “actor thinking” approach represents an alternative per-
spective less commonly embraced by the organizational sciences but which 
is well suited for representing teams as complex systems (Macy & Willer, 
2002). In actor thinking, efforts to explain and develop understanding of 
phenomena are pursued through the identification of generative mechanisms 
that characterize how one (or more) ongoing processes unfold and lead 
to recognizable patterns (Bechtel & Richardson, 1993; Smith & Conrey, 
2007). Thus, an actor-thinking researcher who seeks to understand team 
performance might pursue this goal by examining how, when, and why 
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individual members in a team engage in different activities (e.g., individu-
als possess multiple goals which they seek to accomplish), influence one 
another (e.g., task demands and individuals’ unique goal pursuits create 
opportunities for interaction over time), and form relationships that lead 
to specific patterns/outcomes relevant to team performance (e.g., team 
members self-organize into smaller interconnected subgroups to accom-
plish taskwork). Through explicating and exploring these mechanisms and 
how they play out over time, the actor-thinking researcher seeks to describe 
how team performance emerges from the things that members do and how 
changes to those processes influence team outcomes, experiences, and tra-
jectories under specific circumstances (Kozlowski et al., 2013). Actor think-
ing is thus directly aligned with the thesis of teams as complex dynamic 
systems in which collective phenomena (i.e., team performance, cohesion, 
conflict, trust, etc.) are conceived as continually unfolding consequences of 
the interactions within and between elements of a system (i.e., individuals 
and their actions).

We submit that factor thinking is the de facto and modal paradigm through 
which teams are considered in the contemporary organizational sciences. 
This perspective has been bolstered by decades of conceptual, methodologi-
cal, and statistical work that have ingrained factor thinking into the cultural 
milieu of teams research. To reiterate, factor thinking can and does play a 
valuable role in summarizing basic predictions and aggregate descriptions of 
teams and their performance; it need not be completely abandoned. Howev-
er, we believe that advancing the state of team science on topics such as team 
performance will require efforts to embrace and explicitly study teams in a 
manner more consistent with actor thinking. One of the challenges in shift-
ing the teams research paradigm from factor to actor thinking is that many 
of the concepts, methods, and techniques of the latter are unfamiliar and 
rooted in the diffuse and disjointed domain of systems science (e.g., Epstein, 
1999; Gorman et al., 2017; von Bertalanffy, 1972). In the following sections, 
we thus direct attention to key concepts from these areas that we believe 
are valuable for teams researchers interested in adopting a more actor- and 
systems-oriented view of team functioning.

SYSTEMS CONCEPTS FOR THE TEAM SCIENTIST

A system can most generally be described as a collection of independent 
yet interconnected and interacting elements (von Bertalanffy, 1972). Like 
teams, systems are defined with respect to their boundaries that may vary 
across space (e.g., physical location of members, location of team members 
in a workflow network), time (e.g., changes in membership or responsibili-
ties), and purpose (e.g., shifts in team and member goals). Systems are also 
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commonly characterized as being embedded within an environment whose 
conditions (e.g., resources, task demands, policies) can influence and be 
influenced by the actions/outputs of the system and its elements. Given the 
breadth of applications and the interdisciplinary nature of systems science 
in general, several different philosophies, models, and methodological 
conventions exist for discussing and studying systems (social or otherwise). 
Although these varying perspectives share the common goal of character-
izing systems as defined previously, they often draw attention to and em-
phasize different aspects of system functioning in their interpretations and 
explanations. For purposes of the present discussion, we limit our focus to 
three branches of systems that are particularly relevant for advancing more 
systems-oriented treatments of team phenomena—open systems, dynami-
cal systems, and agent-based systems.

Open Systems

The consideration of teams and organizations as open systems is among 
the earliest and most widely recognized systems perspectives in the social 
and organizational sciences (e.g., Katz & Kahn, 1978; Kozlowski & Klein, 
2000; Mathieu et al., 2008; Parsons, 1937; von Bertalanffy, 1972). An open 
system is one in which material and energy can enter and leave through 
exchanges between the system and its environment (von Bertalanffy, 1950). 
For example, teams use available equipment and information, (i.e., materi-
als) in conjunction with the capabilities of their members to make prod-
ucts, services, and decisions that are subsequently distributed both within 
and outside the team to secure new resources. Further, teams transform 
these materials by continually drawing from and maintaining the affective/
motivational, cognitive, and behavioral efforts of members (i.e., energy). 
Open systems are commonly contrasted against closed systems in which there 
is no net change in material or energy with the surrounding environment. 
By way of metaphor, an insulated and vacuum-sealed water bottle is a closed 
system as it is designed to keep its contents at the same level and tempera-
ture by preventing energy (e.g., heat) and material (e.g., water) from es-
caping or entering. In contrast, a cup with no lid is an open system as it is 
completely exposed to the environment and its contents can be influenced 
by the surroundings (e.g., water molecules can evaporate into the air, new 
substances can fall into the cup, heat is exchanged between the cup’s con-
tents and the surrounding air/surfaces). In this sense, a closed system is 
construed as completely isolated from its environment, whereas an open 
system is separate from, yet in constant exchange with, its environment.

In nature—and social systems in particular—there are few perfectly closed 
systems. Consequently, the significance of recognizing and treating teams as 
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open systems is important for at least two reasons. First, the open systems view 
of teams emphasizes the critical importance of integrating a team’s environ-
ment into explanatory accounts of team functioning. Team’s environments 
can be conceptualized in numerous ways and according to several facets 
(e.g., Meyer et al., 2019; Ostroff, 2019), including the physical environment, 
the task environment, and the sociocultural environment. Each of these em-
bedding contexts reflects unique environmental facets with which teams and 
their members exchange material and energy. Environments also contain 
resources and demands that can facilitate or constrain (respectively) team 
functioning by placing differential value on certain member attributes, ac-
tions, and their distribution within a team (Guzzo & Shea, 1992; Mathieu et 
al., 2008). For example, the presence of stormy weather versus clear skies af-
fects the criticality of attention, alertness, and communication among mem-
bers in an air traffic control team to effectively carry out its tasks.

Second, an implied condition of all open systems is that they are in “per-
petual motion”; that is, they engage in near continuous exchanges of mate-
rial and energy with their environment. Notably, this is true even in situa-
tions where an open system is said to be “at rest” or equilibrium. Consider 
again the example of the sealed bottle versus the open cup. It is possible 
for both systems to achieve an equilibrium temperature wherein the heat 
of their contents does not change. However, the way in which these equi-
libria are reached and how they react to subsequent exchanges differs. In 
the closed system of the sealed bottle, an equilibrium temperature is at-
tained once the heat contained in the air and liquid molecules trapped in 
the container has been equally distributed. Furthermore, this temperature 
will remain constant once reached unless new material/energy is added or 
removed from this system, at which point a qualitatively new equilibrium 
point should emerge (e.g., adding hot water to the bottle will raise the in-
ternal temperature of the contents to a new stable level). In contrast, the 
constant exchange between the open cup and its surrounding environment 
means that one would need to near continuously heat the contents of the 
cup to maintain its temperature at a given level. An open system can only 
maintain an equilibrium by continuing to import new material or energy 
from the environment. One can thus think of teams and their members as 
needing to continually generate effort—which necessitates a steady supply 
of support in the form of materials (equipment, information, etc.) and en-
ergy (motivational sources, capabilities, etc.)—to maintain a steady level of 
functioning (Katz & Kahn, 1978; von Bertalanffy, 1972).

An open system that has achieved this degree of homeostasis (i.e., rate 
of material/energy entering equals the rate at which material/energy is 
leaving) is said to be in a stable or steady state (von Bertalanffy, 1950). An 
important takeaway from the recognition of steady states in an open system 
is that, unlike in closed systems, it can be difficult to infer whether changes 
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to the material/energy of an open system produce a demonstrable change 
if only the system’s outcomes are observed. For example, adding heat to 
the open cup may not raise the internal temperature of its contents if the 
rate at which heat dissipates from the cup also simultaneously increases. 
However, such changes should be evident in how the system is operating 
over time. Extending this insight to teams, changing the resources, capabili-
ties, efforts, composition, and so forth of a team may or may not influence 
its observable performance if the interactions, roles, behaviors, exchanges, 
and so forth carried out by members adapt accordingly. Such equifinal-
ity (i.e., potential for any single state/outcome in a system to be achieved 
through different initial conditions and different processes) is common in 
open systems and yet another reason why focusing on how and what teams 
do (i.e., actor thinking) is critical for understanding team phenomena.

Dynamical Systems

In many respects, dynamical systems theory attempts to provide an over-
arching methodology, set of tools, and analytical frameworks for represent-
ing the behavior characterized by open systems theory (cf. Thelen & Smith, 
1994). Although some in the organizational sciences have equated the ap-
plication of dynamical systems theory to teams with analyzing the trajec-
tory of team-level constructs over time (e.g., autoregressive/dual change 
score models of team cohesion; Cronin et al., 2011; Matusik et al., 2019), 
the foundations of dynamical systems theory are broader and encompass 
efforts to capture global system features/patterns and their implications 
for understanding local occurrences. In the context of dynamical systems 
theory, local and global refer to whether the primary explanatory lens for 
a phenomenon is oriented towards a system’s elements or the system itself, 
respectively (Gorman et al., 2017). For example, a local account for team 
cognition might focus on the extent to which similarity and overlap among 
the content of individual members’ knowledge exists and the individual-
level processes involved in producing convergence of those outcomes 
(e.g., how individuals’ attention, memory, and information interpretation 
processes operate; Dionne et al., 2010; Grand et al., 2016). In contrast, a 
global account of team cognition might focus on identifying sequences of 
behavior that occur while teams interact and the extent to which those se-
quences represent generalizable, stable, and predictable patterns indicative 
of how teams learn (e.g., identifying and categorizing sequences of com-
munication as indicative of different team learning functions; Cooke et al., 
2013; Gorman, et al., 2009; Kennedy & McComb, 2014). This latter example 
is consistent with the dynamical systems approach to understanding team 
behavior as it seeks to describe and quantify a more “macro” system-level 
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pattern of behavior rather than elaborate the more “micro” actions/pro-
cesses carried out by specific individuals within that system.

A common technique for representing and summarizing the sorts 
of change dynamics represented in the dynamical systems perspective is 
through feedback loops (or multiple interlocking feedback loops). A feed-
back loop describes a recursive relationship among system variables in which 
it is possible for a variable to influence itself over time either directly or in-
directly through its effect on other intervening variables (Sterman, 2000). 
A notable implication of representing a system’s dynamics through feed-
back loops is that distinctions between inputs and outputs become blurred. 
The circular influence structure inherent in a feedback loop means that 
any factor, process, or event involved in the cycle can be conceptualized 
as both an input and an output depending on when it is considered in the 
sequence of events (Cronin et al., 2011).

For example, Mathieu et al. (2015) describe an empirical study in which 
they examined the reciprocal relationship between team cohesion and 
team performance over time. In their data, team cohesion served as an in-
put to performance at time t, but an output impacted by team performance 
at time t + 1. The authors observed that increases in team cohesion were 
associated with increases in team performance, which were subsequently 
related to increases in team cohesion. This form of recursion exemplifies a 
positive or self-reinforcing feedback loop in which a reciprocal positive relation-
ship exists between two variables in a system (e.g., higher cohesion at time 
t → higher performance at time t + 1; higher performance at time t + 1 → 
higher cohesion at time t + 2). Positive feedback loops have the potential 
to compound over time and thus produce explosive patterns of exponen-
tial growth or collapse. Alternatively, a negative or self-limiting feedback loop 
is one in which changes in one variable restrict or attenuate changes in 
another variable over time. For example, DeShon et al. (2004) suggest that 
individuals working in teams regulate their efforts around accomplishing 
both individual- (i.e., “I need to type up my daily report”) and team-level 
(i.e., “Our team needs to deliver the final product by the deadline”) goals. 
However, in cases where these goals conflict or cannot be accomplished si-
multaneously, directing efforts towards one goal comes at the cost of effort 
and achievement relevant to the other goal that must be corrected through 
future actions (e.g., higher effort towards individual goal at time t → lower 
performance on team goal at time t + 1; lower performance on team goal 
at time t + 1 → reduced effort towards individual goal at time t + 2). Nega-
tive feedback loops result in asymptotic patterns in which changes in the 
implicated system variables eventually reach an equilibrium. Assuming un-
limited time and resources, the feedback loops described by DeShon et al. 
(2004) would (eventually) result in team members exerting effort towards 
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individual and team goals such that the effort directed towards each goal 
proceeds at a rate equivalent to its respective desired level of achievement.

Of note, the sorts of change dynamics previously depicted can only oc-
cur if certain concepts/factors in a system are dynamic variables (sometimes 
referred to as stocks, Sterman, 2000). A dynamic variable is one that can 
maintain its state over time and thus operate as though it has a “memo-
ry” of its current state when changing over time (Vancouver & Weinhardt, 
2012; Weinhardt & Vancouver, 2012). From this perspective, team cohe-
sion would be considered a dynamic variable as it likely does not exist only 
at a single time point; it is presumed to exist over and through time such 
that its level can accumulate or dissipate from moment-to-moment as team 
members interact or events unfold. Recognizing that certain variables/con-
structs persist and ebb-and-flow in a near continuous fashion is critical to 
the conceptualization of teams as complex dynamic systems.

The example feedback loops presented previously were relatively simple 
and involved only two reciprocally related variables. However, a feedback 
loop may be comprised of several intervening elements. For example, Ru-
dolph and Repenning (2002) offer a dynamical systems representation for 
how “performance disasters” might occur in teams (i.e., team becomes so 
overwhelmed with tasks that it effectively collapses). In their theory, the 
number of tasks a team must complete is represented as a dynamic variable 
such that tasks can continuously accumulate over time and are resolved at a 
rate equal to the team’s capabilities. The authors propose that when faced 
with a quota of tasks, teams formulate a perception for how quickly those de-
mands can be resolved (number of tasks remaining → perceived resolution 
rate). This perceived resolution rate subsequently contributes to a team’s 
stress level (perceived resolution → stress), conceptualized as the ratio of a 
team’s perceived resolution rate to its typical resolution rate (e.g., perceiv-
ing that more needs to be done than can typically be accomplished increases 
stress). Lastly, stress is proposed to exhibit a nonlinear relationship with how 
many tasks a team resolves in a given time period such that increased stress 
improves performance up to a point after which it results in increasingly 
worse performance (stress → number of tasks remaining).

This (moderately) more complex feedback loop highlights some ad-
ditional points of interest with respect to representing team phenomena 
from the perspective of dynamical systems. First, the passage of time is an 
essential and explicit feature of dynamical systems theories as it permits 
the transmission of influence among variables/concepts within a feedback 
loop(s). However, this transmission process need not occur instantaneous-
ly and therefore provides a unique way in which substantive concepts or 
environmental conditions can be incorporated into the representation 
of team dynamics. For example, including a delay between the arrival of 
new tasks and when a team becomes aware of those tasks in Rudolph and 
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Repenning’s (2002) theory could be used to represent the effect of team 
situational awareness or the transparency of environmental task demands. 
Second, dynamical systems representations can incorporate multiple inter-
locking feedback loops that permit a researcher to explore the combinato-
rial and opponent processes that commonly exist within real team systems. 
Although not immediately obvious, Rudolph and Repenning’s (2002) the-
ory is comprised of two interlocking feedback loops: (a) a negative/self-lim-
iting feedback loop for when the effects of stress on performance are ben-
eficial (i.e., increased stress → better performance rate → ability to keep 
up with accumulating tasks) and (b) a positive/self-reinforcing feedback 
loop for when the effects of stress performance are harmful (i.e., increased 
stress → poorer performance rate → inability to keep up with accumulating 
tasks). Lastly, the existence of different and/or different combinations of 
feedback loops allows researchers to represent and examine the conditions 
that may give rise to several characteristic types of dynamic patterns. Most 
notably, dynamical systems theory is particularly well-suited for represent-
ing tipping points and periodic/oscillating patterns of system behavior.

Two final concepts gleaned from the dynamical systems perspective that 
have proven useful for characterizing team dynamics are attractors and per-
turbations. An attractor represents a “state of being” towards which a sys-
tem evolves over time (Gorman et al., 2017; Nowak et al., 2005). Although 
there are formal methods for mathematically representing attractors and 
the “push–pull” they exert on systems, an intuitive characterization of an 
attractor is that it reflects a point at which a system has converged on a pre-
dictable and repeated set of actions, behaviors, and processes given its cur-
rent conditions. Consistent with the previously discussed notion of steady 
states, a system and its elements within the domain of influence of an attrac-
tor are not necessarily inert. Rather, it means that the sequence of behav-
iors and interactions within and among system elements and the strength 
and pattern of cyclical relations among a system’s variables have stabilized, 
such as when a team has settled into a predictable routine for how its mem-
bers engage in problem-solving and exchange information.

However, this seemingly stable system behavior may change if conditions 
change. A perturbation represents a “shock” or external disturbance to a 
system. If sufficiently disruptive, a perturbation may knock a system away 
from its current attractor state, forcing it to reorganize to enter its previous 
attractor again or potentially sending it towards a new attractor. Thus, if a 
change in team membership occurs in which several members turnover and 
are replaced by new members, the previous sequence of interactions which 
characterized a team’s communication patterns may change (either sud-
denly or incrementally) as members establish new preferences and expecta-
tions for how to interact. Over time, the team may settle back into the com-
munication structure it used prior to the perturbation or it may transition 
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into an entirely new way of communicating and interacting. Consequently, 
scientists that apply dynamical systems theories to team phenomena often 
study and purposefully leverage perturbations in a team’s environment to 
identify potential attractors that may exist in a team system and the extent 
to which teams that reside in different attractors function effectively.

Agent-Based Systems

In contrast to the dynamical systems perspectives, the agent-based system 
perspective focuses on explicating how local interactions among specific 
entities within a collective give rise to more global distributions, patterns, 
and trajectories produced by a system (Bechtel & Richardson, 1993; Ep-
stein, 1999; Smith & Conrey, 2007). Nevertheless, many of the same con-
cepts (e.g., dynamic variables, feedback loops, perturbations) central to 
the dynamical systems perspective are represented and captured within the 
agent-based system perspective as well. However, the explicit focus of agent-
based systems on how local occurrences/events give rise to global system 
properties raises some additional key concepts.

The three most fundamental concepts of agent-based system descriptions 
are agents, environments, and rules (Wilensky & Rand, 2015). Agents are 
the elementary components/entities of a system that are capable of acting, 
reacting, or otherwise behaving (e.g., individuals within a team). Agents 
are described as possessing attributes whose levels may be static (e.g., race, 
sex, personality) or dynamic over time (e.g., perceptions, goals, motiva-
tion). In theories rooted in agent-based systems, it is common to consider 
agents as possessing several attributes simultaneously and to describe the 
overall “profile” of attribute levels within an agent at any moment in time as 
the agent’s state. Consequently, inferences about element- and system-level 
outcomes from the agent-based perspective often involve interpretations of 
agent states rather than (or in addition to) aggregate correlations among 
singular attributes/factors (e.g., which combination of attributes within 
and between team members contribute to more rapid team cohesion). The 
initial configuration and subsequent changes in the level and/or distribu-
tion of attributes across agents in a system are also typically of interest in 
agent-based system theories and research (Kozlowski et al., 2013). In this 
sense, agent attributes both establish the initial conditions of a system as 
well as provide a continual and recursive source of influence whose effects 
may change over time.

The second fundamental component of agent-based systems, environ-
ments, holds a similar connotation as depicted by the previous systems per-
spectives and characterizes the context in which agents are embedded and 
interact. However, explications of phenomena from an agent-based system 
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perspective frequently entail efforts to precisely characterize and define 
specific features of an environment and how they constrain and shape the 
behaviors/interactions in which agents can engage. Perhaps the most sig-
nificant such environmental feature in the context of team systems is in-
terdependence. Broadly construed, interdependence describes how and/or 
the extent to which conditions, actors, and/or actions are coupled with 
(and therefore mutually influenced by) other variables, actors, and/or ac-
tions in a system (Weick, 1979). For example, a team task that exhibits a 
sequential form of interdependence will strongly dictate the order in which 
the activities and goal-relevant behaviors of individual members are per-
formed (e.g., an emergency medical team needs to establish a patient’s air-
way before directing attention to other bodily injuries; Van de Ven et al., 
1976). The structure imposed by this workflow interdependence can subse-
quently affect how members’ social relationships, perceptions, and expec-
tations form by restricting when, which, and how members interact with 
one another. Relatedly, the environment can also determine how individual 
contributions to performance are combined to constitute collective system 
performance (e.g., team sales equal the sum of individuals’ sales; speed of 
a rowing team is determined by the slowest member; Steiner, 1972). This 
form of behavioral interdependence can impact how individuals in a team 
allocate resources, coordinate and organize behaviors, and respond to en-
vironmental changes.

The final foundational component of agent-based systems are rules. 
Rules are intended to describe the actions, procedures, and/or mechanisms 
that individual agents and/or environments enact in response to specific 
events or conditions (Wilensky & Rand, 2015). Intuitively, the rules speci-
fied in an agent-based system elaborate “instructions” that elements of the 
system “follow” when faced with particular stimuli. In team applications, 
such rules are analogous to team processes in that they reflect which, when, 
and to what end individual members engage in behaviors related to task 
accomplishment (Marks et al., 2001; McGrath, 1964, 1984). The focus on 
explicating rules that characterize why and how a system’s elements behave 
is unique to the agent-based system approach. For example, the descrip-
tion of the positive feedback loop between team cohesion and team per-
formance described by Mathieu et al. (2015) conveys how these properties 
are expected to mutually unfold over time. However, this relationship does 
not convey what members in these teams are doing that would cause these 
variables to be related and produce a mutually reciprocal pattern. A set of 
rules such as “members help those they like” and “members like those who 
perform well” provides one possible generative account for this system-level 
relationship, but there are likely other rules or rule-combinations capable 
of producing a positive feedback loop between team cohesion and per-
formance. Thus, a critical purpose of explicating rules in an agent-based 
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system is to provide a transparent description of the potential generative 
mechanisms within a system that enables research to explore how particu-
lar patterns of system behavior can arise and be influenced.

Building upon this latter point, an axiom commonly advanced in the 
broader systems science literature is that “the whole [i.e., a system] is of-
ten more than the sum of its parts” (e.g., von Bertalanffy, 1972, p. 407). 
Although this mantra is referenced in relation to several different aspects 
of system behavior, it most generally reflects that a system and its outcomes 
usually cannot be well understood by only examining its constituent ele-
ments in isolation. Instead, understanding system phenomena requires 
understanding how collective outcomes emerge from the unique actions, 
relations, and interdependencies among lower-level entities. Emergence de-
scribes the process through which novel and coherent properties, struc-
tures, and patterns arise within a system due to the actions and interactions 
of the system’s constituent elements (Corning, 2002; Goldstein, 1999). Re-
search in the organizational teams literature is replete with examinations 
of emergent constructs/states that reflect discernable “signatures” of stable/
emerged behavioral routines, perceptions, and relations (e.g., team perfor-
mance, team cohesion, team efficacy, team trust, team climates; Kozlowski 
& Ilgen, 2006; Marks et al., 2001). However, attempting to understand or 
predict system behavior by focusing only on their emerged properties while 
ignoring the underlying processes of emergence is akin to trying to infer 
the plot of a movie by looking only at a single still frame from the film. Con-
sequently, the agent-based systems perspective emphasizes that adequately 
understanding and impacting emergent system-level properties necessi-
tates explicating the agents, environment, and rules of a system. Through 
repeated enactment of rules by agents in an environment, unique system 
characteristics (e.g., team cognition, team norms, team cultures) are cre-
ated from the “bottom–up.” These emergent properties can also subse-
quently influence behavior and interaction in a more “top–down” manner, 
thus reflecting the reciprocal “micro ↔ macro relationship” commonly at-
tributed to complex dynamic systems (Page, 2018).

TEAM PHENOMENA FROM AN IPO + MLT VERSUS 
SYSTEMS-ORIENTED PERSPECTIVE

Although the foci of the open systems, dynamical systems, and agent-based 
systems perspectives suggest different implications for how one might pur-
sue research, they collectively offer an important foundation upon which 
to begin developing a more dynamic and actor-oriented view of teams. In 
the remainder of the paper, we attempt to directly highlight the unique 
value that this perspective holds for team science by considering how the 
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explication of a specific team phenomena—team performance—might be 
approached from the conventional IPO + MLT paradigm versus a more 
systems-oriented approach. To do so, we present and discuss the character-
istic features of two models that a researcher might propose to account for 
team performance. One model is consistent with contemporary treatments 
of team phenomena, whereas the other adopts a systems-based perspective.

Importantly, the purpose of this discussion is not to develop, articulate, 
promote, or justify the conceptual rationale of either team performance 
model. Although we have attempted to make the example models logical 
and uncontroversial with respect to the team performance literature, the 
concepts and relations they include are largely irrelevant. Neither repre-
sentation is intended to advance an account of team performance we ad-
vocate be tested or developed in future research per se. Rather, the goal is 
to highlight how the foci, considerations, rationale, and philosophies un-
derlying the representation of team phenomena (and the accompanying 
methodologies, inferences, and generalizations they afford) differ when 
approached from the IPO + MLT (i.e., factor thinking) perspective versus a 
systems-oriented (i.e., actor thinking) perspective. We begin by considering 
an example model from the more familiar IPO + MLT perspective followed 
by an example model grounded in a systems-oriented perspective. We then 
conclude with a summary of some of the strengths and considerations for 
integrating systems-oriented thinking to advancing team science research.

Factor Thinking: An IPO + MLT Team Performance Model

Model Description
Figure 2.1 presents a visual summary of an example model of team per-

formance that might be advanced by a researcher approaching team per-
formance from the IPO + MLT perspective. The model depicts a causal/
mediating chain of variables that move unidirectionally from input to pro-
cess to outcome. The structural relationships reflected in the model suggest 
that team-level ability and extraversion are expected to be positively associ-
ated with team-level task coordination and task communication (respec-
tively). In turn, task coordination and task communication are expected to 
share positive relationships with team performance and team efficacy. Ad-
ditionally, the model posits that task complexity moderates the relationship 
between team ability and task coordination such that the impact of team 
ability on task coordination is magnified when task environments are com-
plex. Team cohesion is also proposed to be positively related to the level of 
observed task communication. At the individual level, a single relationship 
is posited that suggests a member’s ability will be positively related to their 
self-efficacy perceptions. Lastly, the model indicates that the team ability, 
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team extraversion, and team efficacy variables are aggregate constructs of 
their individual-level counterparts.

Characteristic Features
The exemplar model in Figure 2.1 highlights several salient features 

common to models rooted in the IPO + MLT paradigm. First, the model 
contains multiple constructs specified at different levels of analysis (e.g., in-
dividual, team, environment). This conceptual structure is intended to 
convey that certain variables reside or are only interpretable at a particu-
lar level of aggregation within a nested hierarchical system. For example, 
cohesion is specified as a team-level construct in Figure 2.1 because it is a 
property of and is only meaningful for describing teams. Cohesion thus has 
no meaning or direct interpretation for describing either individual team 
members or the environment.

Second, the arrows connecting different constructs in Figure 2.1 are gen-
erally intended to reflect the expectation that the antecedent variable will 
account for some proportion of observed variance in the consequent vari-
able. Thus, the lateral connections from the team-level input variables to 

Figure 2.1  Example team performance model consistent with a factor-thinking/
IPO+MLT perspective.
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the team-level process variables in Figure 2.1 indicate that the observed lev-
el/amount of the former are presumed to covary with the observed level/
amount of the latter (and similarly so for the connection between process 
and outcome variables). In this manner, the structure of the IPO frame-
work shares a strong resemblance with the logic of statistical mediation in 
which the goal is to convey which variables are associated with (and presum-
ably cause) variation in other constructs. Furthermore, these relationships 
are commonly conceptualized and described in terms of the simple linear 
direction of the proposed association (e.g., higher team ability leads to bet-
ter team coordination which leads to better team performance; Ilgen et al., 
2005; Mathieu et al., 2008).

In addition to these feed-forward causal paths, there are two other note-
worthy relationships reflected in Figure 2.1 that draw inspiration from the 
tenets of MLT (Kozlowski & Klein, 2000). The first are top–down/cross-level 
relationships which involve either the direct or moderating effect of a vari-
able situated at a higher-level of analysis on a variable situated at a lower 
level of analysis. In Figure 2.1 for example, task complexity (a higher-level 
environmental input factor) is shown as moderating the relationship be-
tween team ability and coordination (a lower-level team input and process 
variable, respectively). The logic of such top-down relationships is that the 
higher-level factor in some way “creates” or imposes demands, conditions, 
and so forth that impact how lower-level units function and thus should ac-
count for some proportion of the observed variance in lower-level variables. 
The second type of relationship exemplified in Figure 2.1 are bottom–up/
emergent aggregations. These relationships are also cross-level in that the vari-
ables of interest are positioned at different levels of the hierarchical system; 
however, the causal direction is reversed such that the lower-level variable 
is proposed to compose a higher-level variable. For models rooted in the 
IPO + MLT paradigm, such bottom–up relationships are generally restrict-
ed to characterizing that a construct situated at a lower-level manifests as 
a functionally similar construct at a higher level of analysis. For instance, 
Figure 2.1 depicts a causal arrow from extraversion at the individual to the 
team level to indicate that team extraversion is a function of individual 
members’ extraversion. However, no causal path can exist between individ-
ual-level extraversion and, say, communication at the team-level to repre-
sent how a member’s extraversion might influence communication within 
the team. Of note, this restriction is more a statistical limitation of the an-
alytical techniques most commonly used to evaluate factor-based models 
(Preacher et al., 2010) rather than the inability to conceptually explicate or 
empirically document the impact of a lower-level unit on a collective system 
(e.g., Kozlowski et al,. 2013; Weingart et al., 2010).1 This point will be briefly 
revisited in the discussion on systems-oriented models of team phenomena.
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A final notable feature of IPO + MLT models is that their modeled 
constructs and relationships are typically conceptualized as stable, time-
independent, and oriented towards inferences between rather than within 
teams. Consistent with their roots in the factor-thinking philosophy (in 
which the goal is to examine patterns of covariance among variables), 
IPO + MLT models of team phenomena seldom acknowledge or attempt 
to represent that (a) many variables of interest to teams researchers are 
dynamic, cumulative, and/or emergent (Kozlowski et al., 2013; Vancouver 
& Weinhardt, 2012; Weingart et al., 2010, Weinhardt & Vancouver, 2012); 
nor (b) the relationships proposed to exist on average and between teams 
may not generalize to the dynamic relationships that exist within teams 
(e.g., Fisher et al., 2018; Molenaar, 2004). With respect to the first consid-
eration and as noted previously in the discussion on dynamic variables, a 
variable such as team cohesion is unlikely to be a static or time-independent 
concept. As an aggregate representation of members’ experiences, percep-
tions, and so forth, it is more akin to a persistent variable that can change 
over time rather than a static variable whose level is time-invariant.2 Taken 
from this perspective, the significance of the second highlighted limitation 
of the IPO + MLT paradigm can be better appreciated—observing a team’s 
“average” cohesion at a single time point (or even aggregated over a few 
time points) provides little to no information about how the construct func-
tions or operates within teams.

To elaborate this latter point, Figure 2.2 demonstrates how the cor-
relation between team cohesion and communication that is proposed to 
exist in Figure 2.1 may differ if conceptualized between-team (i.e., mea-
sured at a single random time point or averaged over time) versus within-
team (i.e., over time). A researcher considering this relationship from the 
IPO + MLT perspective would typically state that, on average, teams whose 
members are attracted to one another are expected to exhibit more/richer 
task communication. This is implicitly reflected in the structural arrow be-
tween cohesion and communication shown in Figure 2.1 and the nature 
of this covariation is summarized by the larger black-outlined oval in Fig-
ure 2.2. However, a researcher adopting a more dynamic perspective might 
reason that as team members develop familiarity with one another and 
their task requirements over time, cohesion may increase while the need 
for task communication decreases. From this perspective, although teams 
could differ from one another on their overall levels of cohesion and com-
munication, the association between these variables within-team may be 
negative over time (e.g., gray-outlined ovals in Figure 2.2). Note that both 
interpretations can be “empirically correct” in that they can simultaneously 
exist in the same observable data. However, only the latter within-team con-
sideration acknowledges or provides insight into how these variables play 
out over time for a given team.
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In other words, the emphasis on between-team thinking commonly re-
flected in the representation of team phenomena from the IPO + MLT 
perspective generally fails to consider (or, as in the present example, may 
promote inferences completely opposite to) how variables and concepts 
of interest relate to team functioning (Cronin et al., 2009). There is, of 
course, nothing which inherently prevents the factor-thinking paradigm 
from adopting a more longitudinally oriented or within-team perspective. 
However, it is important to note that examining the relationship between 
team-level constructs over time provides little insight into the actions, 
events, or generative mechanisms responsible for producing a longitudinal 
pattern. Consequently, observing and analyzing within-team relationships 
over time still falls short of fully embracing teams as complex systems.

Figure 2.2  Demonstration of the potential for differences in the correlation 
between team cohesion and task communication when considered within- versus 
between-teams. Note: The larger, black-outlined oval represents a between-team 
relationship between team cohesion and task communication calculated by assess-
ing teams’ data on both variables either at a single time point or averaged over time. 
The smaller, gray-outlined ovals represent the within-team relationship between 
team cohesion and task communication observed for several teams based on obser-
vations of both variables over time. The annotation in the figure indicates that the 
within-team relationships are negative because the relationship between team cohe-
sion and team communication decreases from earlier to later measurement periods.
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Summary
The example team performance model depicted in Figure 2.1 provides 

an illustrative demonstration of the basic logic and affordances of concep-
tualizing team phenomena from the IPO + MLT perspective. Owing to its 
grounding in the philosophy of factor-thinking research (Macy & Willer, 
2002), the models and accounts generated under this paradigm are gener-
ally directed towards describing expected patterns of covariance among ag-
gregate team-level variables. In so doing, the IPO + MLT approach to teams 
research implicitly equates explanatory accounts of team phenomena with 
the extent to which variance in focal team-level outcomes are accounted 
for by other team-level variables (typically assessed at a single time point). 
An important and related consequent of this recognition is that the under-
standing/knowledge of team functioning advanced within this paradigm 
may only be appropriate for characterizing the strength and direction of 
relationships that exist on average between teams. The rationale for why 
and/or the extent to which relationships among important team factors/
variables also hold within teams is seldom described or pursued. Lastly, 
models rooted in the IPO + MLT paradigm do not formally explicate or 
describe the underlying generative mechanisms and dynamics proposed to 
account for, or give rise to, observed between- and within-team patterns of 
covariation. However, this focus is central to the actor- and systems-oriented 
approach to conceptualizing teams to which we now direct attention.

Actor Thinking: A Systems-Oriented Team Performance 
Model

Model Description
Figure 2.3 visualizes an example team performance model consistent 

with a more systems-oriented perspective. In contrast to the IPO + MLT 
model of Figure 2.1, the directional arrows and set of concepts shown in 
Panel A of Figure 2.3 depict what and how a team member does, chooses, 
and/or produces (i.e., process mechanisms) to carry out performance-
relevant actions in service of a team’s task. Stated differently, Figure 2.3a 
summarizes a “blueprint” or “script” that an individual team member is 
proposed to follow, and which describes what happens as they work towards 
accomplishing team performance goals. Panel B of Figure 2.3 highlights 
that each member of the team (i.e., the five circles labeled Members A–E) 
is proposed to act in accordance with this same script. The lines connect-
ing members in Figure 2.3b further characterize the potential of the ac-
tions/outputs of one member to impact the actions/outputs (i.e., exhibit 
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interdependence with) other members as they engage in performance be-
haviors relevant to accomplishing the overall team task.3

The core set of generative process mechanisms for the exemplar team 
performance model are depicted in Figure 2.3a. The model “begins” with 
a member contrasting its understanding of the team’s task goals to be com-
pleted against the current state of accomplishment on those goals. This 
action results in the realization/awareness of goal discrepancies indicating 

	 (a)

Figure 2.3  Representation of the generative mechanisms (a) and system-level 
view (b) of example team performance model consistent with an actor-thinking/
systems-oriented perspective. Note: In panel (a), shaded gray circles reflect process 
mechanisms, stacked boxes reflect that the construct is represented by a vector of 
values rather than a single value, and black circles with a cross reflect where the ac-
tions/outputs of a team member can be impacted by the actions/outputs of other 
team members (e.g., the task choice of Member A can impact the task behaviors of 
Member B). In panel (b), each member is shown as adhering to the same gen-
erative mechanism model depicted in panel (a), with the solid lines connecting 
members reflecting the potential for interdependence among the actions/outputs 
of team members.
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which tasks still require completion. Next, the individual is posited to 
choose a task goal on which to focus effort. The arrows leading into the 
task choice mechanism indicate that this decision is a function of several 
considerations: (a) the previously computed task goal discrepancies, (b) 
the individual’s preferences for collaborating with other members, (c) 
the individual’s understanding of the demands required to complete each 

	 (b)

Figure 2.3 (cont.)  Representation of the generative mechanisms (a) and system-
level view (b) of example team performance model consistent with an actor-think-
ing/systems-oriented perspective. Note: In panel (a), shaded gray circles reflect 
process mechanisms, stacked boxes reflect that the construct is represented by 
a vector of values rather than a single value, and black circles with a cross reflect 
where the actions/outputs of a team member can be impacted by the actions/
outputs of other team members (e.g., the task choice of Member A can impact the 
task behaviors of Member B). In panel (b), each member is shown as adhering to 
the same generative mechanism model depicted in panel (a), with the solid lines 
connecting members reflecting the potential for interdependence among the ac-
tions/outputs of team members.
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task goal, and (d) the individual’s overall self-efficacy. Once this choice is 
made, the individual directs behavior towards accomplishing the selected 
goal. As indicated in Figure 2.3a, the nature of this behavioral expression 
can be influenced by the task choices of other team members (e.g., if both 
Member A and Member B elect to work on the same task, the amount of 
effort directed towards the task may be altered or a different behavioral 
action performed compared to if only one of these members had chosen 
to work on the task). This behavioral expression subsequently results in 
the realization of output that can be operationally defined with respect to 
task performance (e.g., progress is made on a client report, a widget is pro-
duced). Additionally, this model also posits that the degree to which perfor-
mance output is accrued is affected by the resources available to perform 
the task as well as the attributes of the individual(s) performing the task 
(e.g., knowledge, skills, abilities).

The output of this task-relevant performance event is proposed to feed 
into three subsequent processes for the individual team member. The first 
involves updating the status of the team’s task accomplishments based on 
the performance outputs generated across all members of the team (cf. Fig-
ure 2.3b). The second process depicted in Figure 2.3a is task learning. This 
process is intended to reflect that an individual may develop expertise or 
task-specific understanding because of their performance efforts that can 
inform (a) the state of task goals and (b) the demands/requirements for 
completing a given task. Additionally, the acquisition of task knowledge is 
posited to affect an individual’s perceptions of their self-efficacy. Of note, 
all three of these consequents are proposed to influence subsequent task 
choices. The final process depicted in Figure 2.3a is labeled social learning 
and is intended to reflect that an individual may develop perceptions of 
affinity towards their team and other team members through their per-
formance experiences. These affinities form the basis of an individual’s 
cohesion perceptions, which subsequently impact future preferences for 
collaboration and potentially future task choice decisions. Following these 
processes, the entire cycle “begins” anew and continues until the team’s 
task goals are completed.

Characteristic Features
The example team performance model summarized in Figure 2.3 illus-

trates several unique features of team phenomena conceptualized from a 
systems-oriented perspective. A first characteristic—and perhaps the most 
striking in comparison with the IPO + MLT models such as that shown in 
Figure 2.1—is that the systems-oriented perspective focuses on identifying 
and elaborating core concepts and mechanisms relevant to team phenome-
na from the perspective of the actors and their actions rather than statistical 
covariation. In this respect, the representation shown in Figure 2.3 may be 
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more aptly described as a model of team “performing” rather than a model 
of team “performance.” Though the model can be used to discuss and/or 
conceptualize what contributes to team performance, its primary purpose 
is not to convey the antecedents, moderators, mediators, and so forth of 
this outcome per se. Rather, the model attempts to explicate how and why 
team performance as a dynamic construct emerges from the behaviors, per-
ceptions, decisions, and interactions of individuals in the team. To facilitate 
such formulations, it is often helpful to initially approach the development 
of an actor-oriented/systems-based model by considering how one might 
“tell the story” about how a phenomenon of interest is proposed to unfold. 
This strategy encourages the teams researcher to begin thinking through 
questions that focus more directly on the critical elements of the team as a 
system, such as . . . 

•	 Who are the relevant actors? What attributes/characteristics do ac-
tors possess which are important to their affective, behavioral, and 
cognitive responses?

•	 What exists in the actor’s external/operational environment? Which 
and how do different forces, resources, constraints, and so forth in 
the external/operational environment influence when, which, and 
why actors may interact, change, and/or react?

•	 How, where, when, and why might actors interact with other actors 
and their environment? What actions are the actors able or likely to 
do in response?

•	 What are the states in which actors and/or environmental proper-
ties can exist over time? Which of these qualities are dynamic versus 
static over time and why?

Although these questions appear abstract in the absence of any context, 
their resolution typically becomes more tractable as they are applied to 
a particular team phenomenon. For instance, the example model in Fig-
ure 2.3 and the verbal description of its operation provided previously were 
generated by attempting to reason through these questions in relation to 
a generic team performance scenario. In sum, a characteristic feature of 
models rooted in the systems-oriented perspective is their attention towards 
which, how, and why the concepts and mechanisms of interest are proposed 
to emerge and interface with other concepts and mechanisms over time, as 
opposed to only considering the covariation between sets of static, aggre-
gate, and “already emerged” collective variables.

A second noteworthy characteristic of systems-oriented team models 
concerns the representation of key variables/concepts important to the ex-
planation for the phenomenon. Compared to IPO + MLT models, there 
is generally less consideration of whether to categorize variables as input, 
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process, or outcomes or how to ascribe those variables to specific levels of 
analysis. One reason for this is the variables represented in systems-oriented 
models often span or fail to adequately fit neatly into such classifications. 
For example, Figure 2.3 suggests that an individual’s cohesion perceptions 
serve as an input to collaboration preferences, exist and operate within a 
social learning process, and are an outcome of an individual’s affinity towards 
their other team members and the team. Furthermore, cohesion percep-
tions are technically situated as an “individual-level” construct in this mod-
el because those beliefs are represented as residing with the individual/
actor that produces them. However, and as alluded to by Figure 2.3b, cohe-
sion could be operationalized as a collective (i.e., team-level) property by 
aggregating members’ cohesion perceptions together if desired.

In addition, the variables represented in systems-oriented models often 
allow for—or in some cases necessitate—a broader array of operationaliza-
tions that can encourage researchers to think about phenomena through 
new or alternative lenses. The consideration of variables as dynamic, cu-
mulative, and emerging previously discussed as neglected by IPO + MLT 
models is fundamental to actor-thinking/systems-oriented representations 
(Kozlowski et al., 2013; Weinhardt & Vancouver, 2012). Furthermore, the 
conceptualization of variables as dyadic and/or in the context of relational 
networks is far more common in systems-oriented models. For example, 
Figure 2.3 suggests that cohesion is a function of both dyadic/relational 
perceptions among members (i.e., members’ affinities towards each other 
member) as well as more “gestalt” and/or aggregate perceptions of the 
team writ large. Explicitly incorporating both representations of cohesion 
into the same model of team functioning thus encourages future research 
to consider how and why different patterns of affinity could emerge across 
both operationalizations and the manner by which they may uniquely or 
jointly affect member and team outputs.

On a related note, it may seem unusual that the team performance 
model shown in Figure 2.3 does not contain any variable labeled team per-
formance. However, the model has several concepts that could be used to 
conceptualize team performance in unique yet complementary ways. For 
instance, the performance output variable shown in Figure 2.3 reflects 
the amount and/or quality of output produced by a member for a given 
task at a given time point. Thus, the total performance output generated 
across all members and tasks at a given time point offers one method for 
operationalizing team performance. A different representation might rely 
on task goal discrepancies as this concept captures which, how many, and 
how much of a team’s goals remain to be accomplished. Using this vari-
able, team performance could be conceptualized as the rate of discrepancy 
reduction within and/or across task goals. Additional ways of conceptual-
izing team performance in Figure 2.3 could likely be derived. Although the 
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potential to define a single construct in multiple ways may seem undesir-
able from the perspective of parsimonious explanation, it acknowledges 
the reality that many psychological and team-relevant variables are complex 
constructs that can manifest in different yet informative ways. For example, 
organizational scholars have long discussed the challenges with developing 
a straightforward and generalizable definition of performance, highlight-
ing that it can entail different operational definitions (e.g., performance as 
behavior/action versus outcome/production), foci (task versus contextual 
performance), and time frames (short-term versus long-term; e.g., Sonnen-
tag & Frese, 2012). The fundamental thrust of the actor-thinking and sys-
tems-oriented philosophy to explicate how teams function thus recognizes 
and affords the opportunity to explore the complexities and multifaceted 
nature of the core variables and constructs involved in team phenomena.

A final distinguishing feature of systems-oriented models is that they 
attempt to represent team processes as mechanisms rather than variables. 
For example, task coordination and task communication are presented as 
process variables in the IPO + MLT model shown in Figure 2.1, but would 
typically be conceptualized as things that a team can do “more/less of” or 
“better/worse at.” In contrast, task choice, task behavior, task learning, and 
social learning are presented as process mechanisms in the systems-oriented 
model of Figure 2.3. In a fully articulated model (which the example model 
described in this section is not) these process mechanisms would be pre-
cisely specified in a manner that describes how, what, and when actions occur.

For this reason, many systems-oriented models are constructed using 
computational modeling techniques rather than through narrative description 
alone. Although a detailed explanation of these techniques is beyond the 
scope of the present paper, a computational model is a formal and algo-
rithmic description of how a set of processes are proposed to occur and un-
fold over time (for general and accessible introductions to computational 
modeling that are oriented towards organizational scholars, see Davis et al., 
2007; Harrison et al., 2007; Vancouver & Weinhardt, 2012; or Weinhardt & 
Vancouver, 2012). The formalism of a computational model derives from 
the use of declarative logic (e.g., IF [X ≥ λ], THEN [Y = 1], ELSE [Y = 0]), 
and/or mathematical equations (e.g.,  = + −λ − −1/1 *( )1Y et

X Xt t ) to convey how 
the core concepts and variables of a system are proposed to change. The 
algorithmic nature of a computational model derives from declaring the 
order and sequence in which actions/events are proposed to unfold over 
time and/or in response to other actions/events which may occur in the 
system. These elements of a computational model’s specification may be 
informed by theory, logic, or established through empirical observation. In 
either case, the end goal is to develop a transparent, precise, and descrip-
tive account of how a system is proposed to operate. Further, most con-
temporary computational models are translated into computer code and 
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used to conduct simulations and “virtual experiments” that allow one to 
examine how the proposed set of mechanisms operate under different con-
ditions. This enables the researcher to identify/verify predicted patterns, 
evaluate the plausibility of potential system outcomes, and design or test 
“interventions” for influencing system behavior (for examples related to 
team phenomena in the organizational sciences, see Coen, 2006; Flache 
& Mäs, 2008; or Grand et al., 2016). Thus, the specification of processes as 
mechanisms rather than variables in systems-oriented models affords the 
means for team scientists to precisely describe, explore, and probe how 
teams function in ways that can promote practical and actionable recom-
mendations for achieving desired team and member outcomes (e.g., Mc-
Grath & Tschan, 2007).

Summary
Despite not being a fully developed or articulated model of team per-

formance, Figure 2.3 offers a useful stimulus for summarizing the char-
acteristic features and underlying philosophy of actor-thinking and the 
systems-oriented perspective for representing team phenomena. The fun-
damental orientation of accounts generated within this paradigm are di-
rected towards explicating the activities, events, and interactions that oc-
cur within a team system as well as how these processes unfold over time 
through individual members and their environment. In so doing, the ac-
tor-thinking approach promotes conceptualizations and considerations of 
team phenomena that are targeted towards uncovering and defining core 
concepts and generative mechanisms of team phenomena that are capable 
of and/or responsible for producing the emergent patterns, relationships, 
and properties observed in teams. This focus also permits the potential to 
generate inferences, predictions, and explanations that are relevant to both 
between- and within-team generalizations. Lastly, the development of actor-
thinking and more systems-oriented models are enhanced through formal 
model building and evaluation techniques (i.e., computational modeling 
and simulation). These tools afford researchers the capacity to probe the 
logic and specification of models, explore multiple and alternative concep-
tualizations of key variables and outcomes, and develop transparent and 
precise accounts of generative mechanisms.

CONCLUSION

Teams and their functioning have long been discussed as operating in a 
manner consistent with complex dynamic systems (e.g., Allport, 1924; Ar-
row et al., 2000; Lewin, 1943; Parsons, 1937). However, this conceptual-
ization is seldom reflected in the contemporary theory, methodology, and 
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empirical research on teams in the social, organizational, and managerial 
sciences. We contend that one cause of this mismatch is that many of the 
fundamental tenets, ideas, tools, and orientations embodied by systems sci-
ence are unfamiliar and/or their significance greatly undervalued by team 
scientists (Epstein, 1999; Gorman et al., 2017). The goal of this paper was 
to introduce several key concepts across the diffuse and eclectic domains of 
systems science and demonstrate their application for conceptualizing and 
researching team phenomena. Additionally, key features of models devel-
oped within the currently predominant factor-thinking paradigm (which 
draws heavily from the IPO framework of team functioning, (McGrath, 
1964), and the meta-theoretical and methodological recommendations of 
MLT (Kozlowski & Klein, 2000), and those rooted in an alternative actor-
thinking paradigm (which draws heavily from the principles of complex, 
dynamic, and adaptive systems (von Bertalanffy, 1972), were summarized to 
highlight the unique differences and foci these approaches hold for consid-
ering collective phenomena (Macy & Willer, 2002).

We contend that the perspective advanced by adopting a more systems-
oriented approach holds significant promise for advancing the state of 
team science. Most significantly, this approach draws attention towards 
explicating how teams function, interact, and exert/experience influence 
from their environments by considering what, when, and why team members 
“do” when working within teams (Kozlowski et al., 2013). The identification 
and specification of these generative mechanisms affords team research-
ers the potential to more precisely explicate and directly explore how the 
dynamic patterns and emergent properties of teams unfold as well as how 
those properties are produced and thus can be impacted (Epstein, 1999).

Lest one conclude that the actor-thinking and systems-oriented perspec-
tive is a panacea for team science, there are some noteworthy challenges 
and likely obstacles with adopting this approach that are worth recognizing. 
The inherent complexities of considering both the intra- and inter-individ-
ual dynamics that occur within teams means that more systems-oriented 
models can easily become complicated, cumbersome, and onerous to com-
prehend if not appropriately restricted. Additionally, the temporal scale for 
many team phenomena is both poorly understood and likely to differ across 
constructs, contexts, and member configurations. Consequently, although 
actor-based and systems-oriented models can be developed and readily 
used to propose potential trends, trajectories, and/or patterns of team out-
comes, predicting the actual or required durations for such developments 
to occur is difficult. Additionally, and as alluded to when describing the 
features of the example model in Figure 2.3, most representations of team 
functioning rooted in this perspective must be translated into formal quan-
titative/computational models to fully articulate and examine how they op-
erate (e.g., Cronin et al., 2009). We do not believe this a limitation of the 
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actor-thinking and system-oriented approach per se; on the contrary, the 
development of more precise, transparent, and rigorous theory would be 
a boon for team science (Cronin et al., 2011; Kozlowski et al., 2013). How-
ever, it does entail a skill set (i.e., computer modeling/programming, ex-
pressing propositional statements in formal logic and mathematical equa-
tions) for which many social and organizational scientists do not receive 
training. Nevertheless, the potential of embracing a more dynamic and ac-
tor-oriented view on teams far outweigh these potential obstacles. Through 
attempting to realign team science with its origins in systems thinking, we 
believe the discipline can be propelled into a vibrant and impactful future.
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NOTES

	 1.	 As an aside, this recognition offers a compelling example of how the ana-
lytical/statistical models implemented by the factor-thinking/IPO + MLT re-
searcher have strongly influenced the development of theories and models of 
team phenomena.

	 2.	 To the extent a team’s cohesion was stable or unchanging over time, it would 
still be most appropriate to conceptualize the variable as existing in a steady 
state such that it is continuously “sustained” by the perceptions of individuals’ 
momentary perceptions.

	 3.	 Figure 2.3b presents all members as interconnected and therefore interdepen-
dent with one another. However, such a fully connected configuration is not 
required. For example, a team in which members fulfill specific roles may result 
in some members being highly connected with others whereas some members 
exhibit less interdependence (e.g., Humphrey, et al., 2009). Furthermore, the 
interdependencies among members may be fixed or variable, such as when 
particular tasks require different subsets of members to collaborate at different 
points in time to accomplish. To simplify our discussion of the exemplar model 
in this section, we do not consider these possibilities or their potential gen-
erative mechanisms in the text, but simply acknowledge that interdependence 
networks need not be static or uniform across members in a team.
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CHAPTER 3

MACHINE LEARNING AND 
THE SCIENCE OF TEAMS

Patrick J. Rosopa
Clemson University

ABSTRACT

Teams permeate every aspect of life including business, sports, military, 
healthcare, and music. Over the past few decades, much has been learned 
about how individual team characteristics (e.g., knowledge, skills) can af-
fect team processes (e.g., coordination, shared situational awareness) and 
outcomes (e.g., team performance, innovation). However, researchers have 
highlighted the need for advances and innovations in methods and analytic 
tools to help better understand team-level constructs and the dynamic nature 
of teams. The field of data science is described, in general, and how induc-
tive research and machine learning algorithms, in particular, can contribute 
to theory and practice in teams. In this chapter, supervised learning, unsu-
pervised learning, and semi-supervised learning are described. Then, a spe-
cific algorithm in supervised learning and unsupervised learning is described 
along with applied examples related to research on teams. Limitations and 
recommendations are discussed.
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Teams permeate every aspect of life including business, sports, military, 
healthcare, and music. Teams are two or more people that are interde-
pendent, sharing responsibility to accomplish a common goal (Kozlowski, 
2018; Salas & Cannon-Bowers, 2001). In organizations, effective teams 
can leverage the diverse abilities and characteristics of its team members, 
outperforming the simple aggregate of employees working individually. 
Although there are many theoretical models of teams and teamwork, 
most models are guided by McGrath’s (1964) input-process-output (IPO) 
framework (Kozlowski, 2018). In general, inputs are characteristics of 
the individual members, the team, and the organization. Processes gen-
erally refer to how inputs are transformed through transition processes 
(e.g., goal specification), action processes (e.g., coordination), and inter-
personal processes (e.g., conflict management) to produce valued out-
comes (Marks et al., 2001).

Over the past few decades, much has been learned about how individ-
ual team characteristics (e.g., knowledge, skills) can affect team processes 
(e.g., coordination, shared situational awareness) and outcomes (e.g., team 
performance, innovation). However, researchers have highlighted the need 
for advances and innovations in methods, measures, designs, and analytic 
tools to help better understand team-level constructs (see e.g., Chan, 2019; 
Tannenbaum et al., 2012) and the dynamic nature of teams (Kozlowski, 
2018). A cross-sectional study, for example, lacks the ability to capture the 
rich and complex interactions associated with team formation and team 
cognition, and how these contribute to team outcomes (e.g., team effec-
tiveness in a dynamic decision-making environment). On the other hand, 
longitudinal designs with data collected from individual team members 
(e.g., unobtrusively with wearable sensors) over time, with measures and 
manipulations of an environment as teams perform in real-time, “in the 
wild,” provide high fidelity data. However, longitudinal designs and studies 
that involve multiple events/scenarios/episodes and data from different 
sources (e.g., video, audio, navigation systems) in simulated or real-world 
settings leads to other challenges. Not only are there large volumes of data, 
but also diverse types of data (e.g., images, text, coordinates) and such data, 
whether from experiments, quasi-experiments, or archival data, must be 
accurately merged/joined, cleaned, processed (e.g., converting images to 
numbers) before being analyzed. In addition, the statistical methods com-
monly used in teams research may not be robust in capturing the nesting, 
dynamic, and sequential aspects of the data. Thus, statistical methods in 
teams research must evolve and adapt by exploring advanced algorithms. 
Notably, methods and algorithms commonly used in data science and ma-
chine learning have the potential to advance the science of teams. After 
discussing data science and machine learning, specific statistical algorithms 
are described along with applied examples related to research on teams.
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DATA SCIENCE AND MACHINE LEARNING

Globalization and rapid advances in technology (e.g., software, telecommu-
nications, cloud computing) has led to an unprecedented amount of data 
(volume) in a wide array of structured and unstructured data types (variety) 
compiled and updated in milliseconds (velocity; Tonidandel et al., 2018). 
Given the volume, variety, and velocity of data available in organizations, it 
is not surprising that the field of data science is playing an important role 
across a wide range of sectors including aerospace, education, healthcare, 
engineering, manufacturing, and retail. We first define data science and 
how it can contribute to theory and practice in teams research. Then, we 
provide a broad overview of machine learning and highlight some algo-
rithms that can potentially advance the science of teams.

Data Science

Grus (2019) stated half-jokingly “a data scientist is someone who knows 
more statistics than a computer scientist and more computer science than 
a statistician” (p. 1). “Data science combines multiple fields, including sta-
tistics, scientific methods, artificial intelligence (AI), and data analysis, to 
extract value from data . . . [and] . . . derive actionable insights” (Oracle, 
n.d.). Stated differently, data science uses systematic methods, statistics, 
computer programming, and subject matter knowledge to glean informa-
tion from data. Data science is applied across a wide range of areas includ-
ing bioinformatics, market research, medical diagnosis, and robotics. It is 
not uncommon to see other terms such as AI, machine learning, and deep 
learning used synonymously. Although they are related, Figure 3.1 provides 
a conceptual representation of how these areas overlap. AI involves having 
computers/technology mimic human decision-making, behavior, and emo-
tions. AI is a large and diverse field (see e.g., Amabile, 2020; Raisch & Kra-
kowski, 2021; Simon, 1995; Stranders et al., 2013) and is beyond the scope 
of this current chapter. Machine learning refers to the set of algorithms and 
methods that are applied to data to understand patterns, classify, and make 
predictions. Deep learning refers to a large class of algorithms that uses 
neural networks, in particular, to understand patterns, classify, and make 
predictions. Although there are a number of other tools and algorithms, 
deep learning can be thought of as a subset of machine learning.

Data science plays a role in all areas shown in Figure 3.1. Importantly, al-
though data science is frequently used for business analytics (e.g., maximiz-
ing profit, minimizing cost, increasing the number of clicks on a website), 
data science can also contribute to research and theory-building (Lee et al., 
2020; Shrestha et al., 2020; von Krogh, 2020).
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Deductive and Inductive Research

Research in human resource management and organizational science 
disciplines use the hypothetico-deductive method to develop theories and 
improve our understanding of behavior in organizations (Locke, 2007). 
The hypothetico-deductive method connects theories derived through 
deductive reasoning to empirical data. According to Platt (1964), the hy-
pothetico-deductive method begins with the relevant extant theory, which 
is used to deduce “intellectual inventions,” or hypotheses that extend the 
theory logically. Then, the researcher collects data from a research study 
to determine whether the hypotheses are supported. If so, the results are 
interpreted and considered in relation to the underlying theory and ex-
panded upon by future research. 

Francis Bacon introduced induction, shifting the focus of research from 
theory extension to knowledge discovery (Mahootian & Eastman, 2009). 
In contrast to deduction, which begins with theory, induction begins with 
empirical observations. With induction, a pattern is extracted from obser-
vations/data and a theory is generated. The theory does not have to be 
directly based on previous supported theories or imply proof of a theory. 
Inductive methods can allow researchers to expose deductively generated 
hypotheses to greater falsifiability by allowing inductive methods to identify 
alternative explanations. Although research in academia follows deductive 

Arti�cial
Intelligence

Machine
Learning

Deep Learning

Figure 3.1  Conceptual relationships between artificial intelligence, machine 
learning, and deep learning.
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reasoning, researchers have argued for a more balanced approach, encour-
aging more inductive research (Locke, 2007; McAbee et al., 2017; Shrestha 
et al., 2020; Spector & Pindek, 2016; Spector et al., 2014).

As noted previously, data science employs scientific methods. Based on 
substantive knowledge, careful probability sampling of research units, and 
controlled experimental designs, in many ways, data science mirrors the de-
ductive approach that serves as the foundation of academic research. How-
ever, data science also relies heavily on large quantities of existing and often 
unstructured data from multiple sources (e.g., wearable sensors, customer 
database, social media, employee records, navigation systems). Moreover, 
such data typically needs to be joined and preprocessed which constitutes 
the area where data scientists spend much of their time (Wickham & Grol-
emund, 2016). Although there is a lack of control with such data, by ex-
ploring, investigating patterns, and developing competing models to gain 
insight, data science also takes an inductive approach to understand phe-
nomena because of its emphasis on prediction (Yarkoni & Westfall, 2017).

The deductive approach to research is well-established in academia as 
evidenced by the majority of articles published in journals (Spector et al., 
2014). However, researchers have noted some concerns (Hambrick, 2007; 
Spector & Pindek, 2016; Yarkoni & Westfall, 2017).

Unfortunately, in these days of over-reliance on theory generation, many if 
not most of our theories have been under-tested and receive few if any empiri-
cal tests beyond the original paper in which they appeared (Kacmar & Whit-
field, 2000) . . . theories can focus our approaches in certain directions to the 
exclusion of others, and discourage us from exploring new ways of thinking. 
If all of our studies must be based on a priori theory, there is no room in the 
literature for reports of new phenomena for which there are no theories, or 
for new ways of viewing phenomena that fail to fit any preconceived theoreti-
cal frameworks. (Spector et al., 2014, p. 499)

As a complement to deductive research, the inductive nature of data 
science and machine learning algorithms have the potential to contribute 
to theory and practice (Yarkoni & Westfall, 2017). Exploratory studies and 
novel findings from inductive research can serve as the “raw material for 
future theories” (Spector et al., 2014, p. 500). Having provided the motiva-
tion for inductive research, we next review machine learning.

Overview of Machine Learning

This section provides a brief introduction to machine learning and de-
scribes some basic algorithms with which human resource management 
and organizational scholars will be familiar. Machine learning algorithms 
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can be broadly categorized into supervised learning, unsupervised learn-
ing, and semi-supervised learning.

Supervised Learning
With supervised learning, a researcher has a set of inputs and an output 

(James et al., 2013). In machine learning, these inputs are often referred 
to as features. In applied psychology and management, depending on the 
context, the inputs may be referred to as predictors, independent variables, 
factors, regressors, explanatory variables, mediators, moderators, con-
founders, covariates, or exogenous variables. An output is synonymous with 
criterion, dependent variable, response, outcome, end point, or endoge-
nous variable. For example, the term independent variable is frequently 
used in the context of randomized experiments. As another example, de-
pending on the context, a factor can refer to a categorical independent 
variable (e.g., in analysis of variance) or a factor might refer to a latent 
variable/construct (e.g., in structural equation modeling). Because inputs 
and features are somewhat generic terms, we will use them interchange-
ably. Conveniently, the IPO heuristic (McGrath, 1964) is a commonly used 
framework in research on teams (Kozlowski, 2018).

With supervised learning, the idea is to find a function that relates the 
inputs to the output based on some criterion (or loss function). If the 
output is continuous (e.g., team performance), the criterion might be to 
minimize the sum-of-squared errors in prediction. If the output is categori-
cal (e.g., target detected vs. target not detected), the criterion might be 
to maximize classification accuracy. Thus, with supervised learning, the 
researcher must choose a function that appropriately combines the inputs 
and results in an output. This is a nontrivial issue given that many func-
tions are available. As an additional challenge, inputs can be transformed 
in a variety of ways (e.g., natural logarithm, squared) prior to being used 
in a function.

With supervised learning, the researcher must also decide on the crite-
rion used to make a decision about the quality of a model. For example, 
for a continuous output, which model results in the smallest mean square 
prediction error? Is the model overly complex and difficult to interpret? 
Is there another model with a similar mean square prediction error that is 
more interpretable?

The provided description of supervised learning may sound familiar. In 
fact, the most basic of supervised learning algorithms is multiple linear re-
gression. Multiple linear regression is commonly used in human resource 
management, industrial-organizational psychology, and related fields 
(Rosopa et al., 2013). In multiple linear regression, the function takes a 
set of inputs to maximize the prediction of a continuous output. In other 
words, the set of inputs (e.g., conscientiousness, cognitive ability, cohesion, 
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experience) are aggregated, using a weighted linear combination where 
the weights are estimated regression coefficients. The aggregate is a set of 
predicted scores on the output (e.g., predicted performance). In this re-
gression context, we estimate a set of coefficients such that the maximum 
possible correlation between the predicted output and the observed output 
is obtained (Fox, 2016). This maximum possible correlation is known as 
the multiple correlation (R). When squared, this is known as the squared 
multiple correlation (R 2) or coefficient of determination (King et al., 
2018). Researchers and practitioners must decide on what inputs to use 
in the function. Should some inputs be excluded? Should some inputs be 
transformed (e.g., squared term, or cross products for interaction effects)? 
Decisions such as these are typically based on a priori theory. If relevant 
inputs are not included (or measured), then R 2 and adjusted R 2 will be un-
derestimated. Although R 2 and adjusted R 2 are commonly used indices to 
evaluate the performance of a model in the behavioral and social sciences, 
in the data science literature, cross-validated mean square prediction error 
is the typical metric for evaluating model performance (James et al., 2013).

Although multiple linear regression is commonly used in management 
and related fields (Scandura & Williams, 2000), many other supervised 
learning algorithms are available. Some are extensions of ordinary least 
squares multiple linear regression that attempt to address the tradeoff be-
tween having a small amount of bias in the estimated coefficients in ex-
change for more precision in the estimates (i.e., smaller standard errors; 
James et al., 2013). Hastie et al. (2009) and James and colleagues (2013) 
provide comprehensive coverage of various supervised learning algorithms 
(e.g., ridge regression, regression trees and random forests). Putka et al. 
(2018) provide a concise review of many supervised learning algorithms 
and compared their performance using data from 83 inputs (biodata items) 
and one continuous output collected from 9,257 individuals who entered 
the U.S. Army’s Reserve Officer Training Corps Leadership Development 
and Assessment Course. Although many modern methods outperformed 
multiple linear regression, Putka and colleagues (2018) noted that some 
modern methods may be especially preferred for instances where there is 
multicollinearity and/or nonlinearity.

Supervised learning algorithms apply to labeled data. Labeled data sim-
ply means that the inputs are paired with an output. Thus, when explor-
ing different supervised learning algorithms, there is some output that the 
algorithm is attempting to predict (for continuous output) or classify (for 
categorical output). When data are unlabeled, this indicates that there is 
no output (or outcome). Machine learning algorithms appropriate for un-
labeled data is the realm of unsupervised learning.
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Unsupervised Learning
With unsupervised learning, there exists a set of features and there is no 

output. Because the researcher simply has a collection of features, there is 
no output to predict or classify. Unsupervised learning can be conceptual-
ized in two different ways.

With unsupervised learning, the researcher might group observations/
rows (e.g., employees) based on their scores on the features. The research-
er attempts to find homogeneous groups of observations. In other words, 
observations (e.g., employees) in the same group are very similar to one 
another while observations in different groups tend to be different from 
one another. This is known generally as clustering. Although there are a 
variety of approaches for clustering including hierarchical clustering, k-
means clustering, and mixture models, each method attempts to find ho-
mogeneous groups of observations using the features. Note that because 
the data is unlabeled, we have no group to compare against to assess wheth-
er the clusters are “real” or “valid” in any sense, and we have no output to 
evaluate whether the clusters are able to optimally predict an outcome. As 
a concrete example, Gerlach et al. (2018) used unsupervised learning, spe-
cifically, clustering of personality data. Based on 1.5 million observations, 
they suggested the presence of four personality types.

Alternatively, with unsupervised learning, researchers may need to re-
duce many features (i.e., high-dimensional data) to a smaller set of new 
variables (i.e., two or three dimensions), where the new variables might 
be used in a subsequent analysis (e.g., supervised learning). As opposed 
to discovering groups of similar observations/rows, dimensionality reduc-
tion focuses on reducing the number of features. A popular method for di-
mension reduction is principal components analysis. Principal components 
analysis takes a set of p features and computes a new set of p variables called 
components that partitions the total variability in the data into p orthogo-
nal chunks (Rencher & Christensen, 2012). Typically, in principal compo-
nents analysis, the goal is to choose a smaller number of components (k) 
that explains as much variability in the original data as possible. Although 
principal components analysis has been used for dimension reduction (Jol-
liffe & Cadima, 2016), image compression (Ranade et al., 2007), and cli-
mate research (Hannachi et al., 2007), in management research, principal 
components analysis does not seem to be as commonly used as another 
closely related dimension reduction technique—factor analysis.

With factor analysis, a set of observed variables are believed to be caused 
by an underlying latent variable (Rencher & Christensen, 2012). Thus, the 
p observed variables might be reduced to two latent variables. It is impor-
tant to note, however, that these latent variables are not the same as prin-
cipal components. With principal components analysis, the p observed fea-
tures are used to compute a linear combination on each of the principal 
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components, where the number of principal components k is small and 
explains a large proportion of variance in the p features. If understanding 
and interpreting underlying latent factors is a major goal of an analysis, 
then factor analysis is more appropriate. If the goal is to reduce a large 
number of variables to a smaller set of more manageable variables, then 
principal components analysis may be more appropriate. Conway and Huff-
cutt (2003) provide a general review of these procedures and provide prac-
tical recommendations depending on whether interest lies in interpreting 
latent variables vs. dimension reduction.

Semi-Supervised Learning
Semi-supervised learning algorithms are targeted towards problems 

where there exist labeled and unlabeled data (van Engelen & Hoos, 2020). 
Although there are inputs, not all inputs have an associated output. In par-
ticular, the amount of unlabeled data is much larger than the amount of 
labeled data. Typically, labeled data has a higher cost or is difficult to ob-
tain (James et al., 2013; van Engelen & Hoos, 2020). Although we are not 
aware of any applications of semi-supervised learning algorithms in human 
resource management in general, we suspect that semi-supervised learning 
algorithms could be applied to aerospace and healthcare.

Various inputs are available for aerospace teams (e.g., physical fitness 
assessments, stress, cognitive ability). However, important outputs may be 
primarily available only for teams in space. For teams still going through 
training, outputs “in the wild” are not available. Thus, this would be a situ-
ation where semi-supervised learning may be useful because the labeled 
data for teams could be used for learning what the output might be for the 
teams with unlabeled data.

Reinforcement learning can be thought of as a variation of semi-super-
vised learning. With reinforcement learning, an agent (or system) uses 
thousands of samples of data while interacting in its environment (e.g., an 
agent in a virtual game or a robot in the real world) and, depending on 
behavior, the agent is rewarded or punished as it pursues a goal. Although 
behavior initially may be guided by labeled data, when interacting in an en-
vironment, data (inputs) are received by the agent and the agent’s behav-
ior/action may be rewarded or penalized and, over time, the agent learns. 
Thus, an agent’s behavior/action is paired with a reward or penalty, which 
does not necessarily occur immediately. Reinforcement learning has been 
used to teach a machine to walk (Garcia & Shafie, 2020) and teach an agent 
how to cooperate in a game (Tampuu et al., 2017). Reinforcement learning 
has also been applied in healthcare for optimal scheduling and resource 
allocation (Coronato et al., 2020). Although reinforcement learning ap-
pears to have many applications especially in AI, often there is one task or 
goal being learned as the agent interacts in an environment. Because teams 
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typically have multiple goals and tasks, further advances in reinforcement 
learning may be needed (e.g., multi-objective optimization) for applica-
tions in teams research.

Summary

Although there are a host of ways that lessons learned from machine 
learning can contribute to the behavioral and social sciences (e.g., cross-
validation to address the replication crisis, robust models with increased 
predictive power; Yarkoni & Westfall, 2017), the goal of this section was to 
provide a general introduction to data science and machine learning. In 
the next sections, specific algorithms are described that have the potential 
to make incremental contributions to the science of teams.

SUPERVISED LEARNING WITH NEURAL NETWORKS

Having provided an overview of three general areas of machine learning, 
I next focus on a specific class of algorithms widely used in industry. How-
ever, these algorithms are not commonly used in human resource manage-
ment and organizational science. Specifically, neural networks and their 
basic architecture are described. Then, I discuss three reasons why neural 
networks may be useful in the study of teams.

Perceptron

To understand neural networks, I first discuss a foundational concept 
upon which all neural networks are based—the perceptron. Based on work 
by McCulloch and Pitts (1943), the perceptron was formalized by Rosenblatt 
(1958), a professor of neurobiology at Cornell University. A perceptron func-
tions like a single neuron in the brain. Neurons receive signals (i.e., inputs) 
through dendrites. The signals are processed in the cell body, and electro-
chemical signals are then transmitted to other neurons via synapses (out-
put). Although work on the perceptron was developed in the mid-1900s and 
was limited to binary outputs, advances in technology that could perform 
computer-intensive calculations helped fuel the growth and development of 
neural networks with numerous applications today including voice transla-
tion, computer vision, and self-driving cars (Aggarwal, 2018).

Figure 3.2 depicts a perceptron with three inputs. It deserves noting that 
the three inputs are weighted (using w1, w2, and w3) and summed, and a bias 
term is added. The weights can be thought of as being similar to regression 
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coefficients and the bias term is analogous to an intercept. However, the 
resulting value is then transformed using an activation function. There are 
many activation functions (Hastie et al., 2009) and they are not reviewed 
here. However, it deserves noting that the activation function transforms 
what is simply a weighted linear combination of the inputs to a nonlinear 
“signal.” This nonlinearity is a major reason that neural networks work well 
in prediction and classification (Aggarwal, 2018; Hastie et al., 2009) rela-
tive to conventional methods (e.g., multiple linear regression), particularly 
with high dimensional data and complex relationships. Overall, the single 
perceptron takes a set of inputs, processes the data, and makes a predic-
tion (for continuous output) or classification (for categorical output). The 
circles depicted in Figure 3.2 are often referred to as nodes. The set of 
processes that occur between the input nodes and the output node can be 
expanded to allow for even more complex calculations.

Multilayer Perceptron

Figure 3.3 depicts a multilayer perceptron. The input layer, on the left, 
has three input nodes. There is one hidden layer that consists of four hid-
den nodes. Thus, the inputs are processed (weighted and summed) and an 
activation function applied at each of the four hidden nodes. Then, the re-
sults from the four hidden nodes serve as new inputs. These are processed 
(weighted and summed) and an activation function applied, and the final 
output is produced. Notice that there are two output nodes. Figure 3.4 de-
picts another multilayer perceptron but with two hidden layers. The input 
layer, on the left, has four input nodes. Note that the first hidden layer has 
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Figure 3.2  Single layer perceptron with three inputs and one output. Note: w1, w2, 
and w3 are weights associated with each input node. The bias term was omitted.
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Figure 3.3  Multilayer perceptron with three inputs, one hidden layer, and two 
outputs. Note: The hidden layer consists of four hidden nodes. Weights and bias 
terms were omitted.
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Figure 3.4  Multilayer perceptron with four inputs, two hidden layers, and one 
output. Note: The first hidden layer consists of five hidden nodes. The second hid-
den layer consists of three hidden nodes. Weights and bias terms were omitted.
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five hidden nodes, and the second hidden layer has three hidden nodes. 
There is one output node.

Hidden layers extract characteristics from the inputs and, as noted by 
Hastie and colleagues (2009), substantive knowledge and experimentation 
can be used to decide on the number of hidden layers to build into the 
neural network architecture. As suggested by Hastie and colleagues (2009), 
it is generally better to have many hidden nodes than too few, because as 
part of testing and training the neural network some of the weights can 
be shrunken towards zero. Besides the computational time, there are no 
constraints on the number of input nodes in the input layer and output 
nodes in the output layer when building a neural network. However, with 
an arbitrarily large number of nodes, there may be convergence problems.

As an example, a neural network can be trained to recognize numbers 
from images. The neural network may have close to 1,000 inputs, depend-
ing on the number of pixels for each image in a sample. There may be 
two or more hidden layers with each hidden layer containing dozens of 
nodes. Because there are 10 digits (0, 1, 2, . . . 9), there would be 10 outputs 
for such a problem. Depending on other decisions (e.g., type of activation 
function), this neural network is relatively easy to train and can classify new 
images with high accuracy (Aggarwal, 2018). In organizational research, 
Somers and Casal (2009) used a neural network with five inputs (e.g., job 
satisfaction, job search) and one continuous output (i.e., job performance) 
and found that one hidden layer was adequate to model nonlinearities, and 
the neural network outperformed multiple linear regression.

Reasons for Using Neural Networks

There are a number of characteristics that make neural networks a use-
ful tool for conducting research on teams. I discuss improved prediction, 
nonlinearity, and dynamic theories.

Improved Prediction
Given the many benefits of effective teams, effect sizes in teams research 

are not large. In a meta-analysis on the effectiveness of team training in 
improving team performance, using 93 effect sizes across 2,650 teams, Salas 
and colleagues (2008) found the average meta-analytic correlation across 
various outcomes was .34, suggesting that team training explains on average 
approximately 11.6% of variance in outcomes. In a meta-analytic correla-
tion matrix by Courtright et al. (2015), task interdependence and outcome 
interdependence correlated .13 and .27, respectively, with overall team 
performance. Thus, task interdependence explained approximately 1.7% 
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of variance in overall team performance while outcome interdependence 
explained approximately 7.3% of variance in overall team performance.

Given that neural networks have been found to explain more variability 
in an output compared to traditional multiple linear regression, it seems 
that neural networks could serve as a useful tool in teams research. As an 
example application, with training data predicting job performance using 
five inputs, Somers and Casal (2009) found that the optimal multilayer per-
ceptron had an R 2 = .396 while multiple linear regression had an R 2 = .038. 
When applied to test data (i.e., new data), the optimal multilayer percep-
tron had an R 2 = .150 while multiple linear regression had an R 2 = .005. In 
a study predicting work stress using seven inputs, Somers, Birnbaum, and 
Casal (2001) found that a neural network using a radial basis activation 
function had an R 2 = .41 while multiple linear regression had an R 2 = .27 
with training data. When applied to test data, the neural network had an 
R 2 = .24 while multiple linear regression had an R 2 = .08. Thus, in terms of 
predictive power, machine learning algorithms like neural networks could 
potentially improve the prediction of future behavior/outcomes (Yarkoni 
& Westfall, 2017) and this would be an especially important contribution in 
teams operating in high stress, high stakes situations like surgical teams and 
urban search and rescue teams.

Nonlinearity
Researchers theorize about the complex pattern of relationships be-

tween and among variables that result in effective team performance. Sui et 
al., (2016) investigated an inverted U-shaped relationship between leader-
member exchange differentiation and team coordination. Among research 
and development teams, organizational tenure diversity had a curvilinear 
relationship with team innovation, particularly when team-oriented human 
resource practices were low, with R 2 = .07 and overall R 2 = .52 (Chi et al., 
2009). Rapp and colleagues (2014) found that team self-efficacy and team 
performance followed an inverted U-shape pattern among sales teams, espe-
cially under high team goal monitoring, with R 2 = .03 and overall R 2 = .29. 
Although theories may suggest nonlinearities when modeling relationships 
among variables in teams research, many models are typically tested using 
multiple linear regression or structural equation modeling which lack the 
capability to model complex nonlinearities. This may partly explain the 
small effect sizes typically found in teams research.

Although polynomial terms can be added to linear regression and struc-
tural equation models, it is possible that the complexities of human interac-
tions in teams may result in underlying functions far more complex than 
adding a squared term and/or a product term to a model. Current statisti-
cal models may not have the capability to capture the depth and complexity 
of the nonlinearities in teams research.
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Neural networks are very flexible and can account for nonlinearities. 
The nonlinearity need not be restricted to U-shaped patterns or an interac-
tion among inputs. The ability to account for nonlinearity is determined by 
the choice of activation function (Hastie et al., 2009). Recall that inputs are 
each multiplied by weights and a bias term added. The activation function 
is applied to the weighted sum. A popular activation function is the recti-
fied linear activation function (ReLU), which would account for nonlinear-
ity compared to linear activation functions like an identity function. As an 
example, Palocsay and White (2004) used a sigmoid activation function 
with seven input nodes predicting distributed justice. Somers (2001) found 
that a Bayesian neural network outperformed least square multiple linear 
regression when modeling nonlinearities in job performance using role 
conflict, role clarity, job involvement, and job satisfaction. Somers and col-
leagues (2021) modeled nonlinearities in a neural network also using a sig-
moid activation function. They detected multiple complex nonlinearities 
between job search behavior, job satisfaction, and affective commitment 
with job performance. Some patterns were U-shaped and others were S-
shaped. Note that their neural network accounted for 39.6% of variance 
compared to 3.8% when using multiple linear regression.

Dynamic Theories
Theory and research on teams highlight the “dynamic, emergent, and 

adaptive aspects of team member interactions with the environment, their 
task, and each other over time” (Kozlowski, 2018, p. 206). As dynamic sys-
tems, consistent with the IPO framework (McGrath, 1964), inputs combine 
in complex patterns that impact team processes, unfolding over time to 
impact team effectiveness (Kozlowski & Chao, 2018). Team processes and 
team performance can lead to important feedback loops (e.g., via guided 
team self-correction) that serve to further impact team processes and team 
performance (Smith-Jentsch et al., 2008).

Although the neural networks depicted in Figure 3.3 and Figure 3.4 can 
be used with static systems, another strength of neural networks beyond their 
flexibility to handle very complex nonlinearities is that they can also incor-
porate sequential data. With sequential data (inputs and outputs collected 
over time), imagine a neural network like that depicted in Figure 3.3, but lay-
ered over time. This is a recurrent neural network. Although the basic neural 
network architecture is similar to the multilayer perceptron in Figure 3.3, 
there are other aspects of the network that are added. Feedback loops in a 
recurrent neural network allow for outputs from an earlier state to influence 
inputs at a later state. Thus, an output at a later state is influenced not only 
by the inputs at the current state, but also the inputs at a previous state. In a 
way, the neural network has “memory” of the past. This may have various ap-
plications in teams research, for example, transactive memory systems (Lewis 
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& Herndon, 2011). Because data on teams is collected over time, a recurrent 
neural network may allow for more accurate modeling of the temporal dy-
namics and feedback loops described in theoretical models.

Neural Networks: An Applied Example

Because of the mixed findings on the role of personality in teams, re-
searchers have theorized about different pathways through which personal-
ity affects team effectiveness (LePine et al., 2011). Neural networks may pro-
vide a robust method to model the relations between personality and team 
effectiveness. At the team level, for example, team personality composition 
would serve as inputs and team effectiveness would serve as the output. 
Note that neural networks allow for multiple outputs (see e.g., Figure 3.3). 
Although the researcher would need to explore the optimal number of 
hidden nodes, number of hidden layers, and choice of activation function 
(e.g., ReLU), in the end, this would serve to increase the predictive power 
of the neural network. For example, two hidden layers may be needed with 
multiple nodes to distill useful information about personality composition 
to predict team effectiveness. The choice of activation function would allow 
for complex nonlinearities (e.g., ReLU), beyond the conventional linear 
interactions tested in the behavioral sciences.

UNSUPERVISED LEARNING WITH PRINCIPAL 
COMPONENTS ANALYSIS

In the area of unsupervised learning, I suggest principal components analy-
sis could be applied in research on teams. Although principal components 
analysis is well-established in engineering, physics, and climate research, its 
application in human resource management and teams research, in par-
ticular, seems limited. I first briefly discuss principal components analysis.

Principal Components Analysis

Given a set of p inputs or features, where p is large, the inputs may be 
used in an analysis. However, there are too many variables; that is, it is high-
dimensional. Using an eigen decomposition (Jolliffe & Cadima, 2016), 
p new variables (components) can be computed that partition the total 
variability of the p inputs into p orthogonal components. Although the p 
inputs are correlated with one another (e.g., backup behavior, coordina-
tion, shared situational awareness), the p components will be uncorrelated 
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with one another. Typically, instead of retaining all p components, a smaller 
number of k components are retained. For example, instead of needing 
p = 15 inputs to represent team processes, perhaps only k = 3 components 
would be used and would account for most of the variability in the 15 × 15 
correlation matrix. It is important not to confuse principal components 
analysis with factor analysis. The example provided does not deal with la-
tent factors. The total variability of the 15-dimensional data is now mostly 
contained in a lower dimensional subspace of three dimensions.

Reasons for Using Principal Components Analysis

There are at least two reasons for using principal components analysis 
in teams research. One is to reduce the dimensionality of the data so that 
it can be used in other analyses. The second relates to discovering patterns 
in the data.

Dimensionality Reduction
As noted, principal components analysis is typically used for dimension 

reduction. Unfortunately, a review of the literature has not revealed many 
applications of principal components analysis for dimension reduction in 
teams research. One reason for this is that data is clustered within teams. 
Thus, the measures on individual team members (i.e., composition) are 
nested within teams.

In most applications of principal components analysis, it is assumed that 
the observations/rows are independent. When multiple observations/rows 
are from the same team (e.g., platoon), then those observations will likely 
be dependent. Although this could cause problems with respect to dimen-
sion reduction, a multilevel principal components analysis could be con-
ducted. Multilevel principal components analysis can separate variability 
between groups versus within groups. The lower dimensional component 
space could still be used as variables in other analyses. For example, these 
components could serve as inputs in a neural network.

Discovering Patterns
By using a few principal components, a large amount of the total vari-

ability in the data can be accounted for, but with fewer variables. Scores on 
the principal components can be used for visualization. For example, a scat-
terplot of the scores on the first two principal components could be used to 
check for outliers or irregular patterns in the data (Rencher & Christensen, 
2012). Another application borrows from bioinformatics and analyzing 
gene expression data. With very high dimensional data, it is difficult if not 
impossible to detect clusters. After reducing data via principal components 
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analysis and performing a clustering method like k-means clustering can 
aid in detecting genes that co-occur. The same approach can be taken in 
teams research. First, reduce noisy data using principal components analy-
sis. Then, two or three components could be used as part of a clustering 
method (e.g., k-means clustering) to discover underlying groups. Overall, 
by combining two unsupervised learning algorithms, this may facilitate the 
discovery of unique patterns in the data.

Principal Components Analysis: An Applied Example

In teams research, all team members may be measured at the individual 
level on various characteristics. Because there are many characteristics and 
clustered by team, multilevel principal components analysis would be use-
ful for reducing the dimensionality of the data at the team level and the in-
dividual level. Then, depending on whether a researcher is focusing on the 
individual level vs. the team level, principal components can be computed 
for the individual level and the team level. Such components scores could 
then be used as input for other analyses, for example, neural networks.

LIMITATIONS AND RECOMMENDATIONS

In the previous sections, I described how neural networks (supervised learn-
ing) and principal components (unsupervised learning) could be used in 
teams research to advance theory and practice. Here, some limitations are 
described and I offer recommendations for researchers and practitioners.

Neural Networks

Neural networks are simple to understand conceptually. However, the 
mathematics and computations involved in training and testing a neural net-
work far exceed that of any multiple linear regression model. Because neural 
networks are not part of typical graduate training in human resource man-
agement and other organizational science disciplines, additional training will 
be needed to be able to develop and train such models. For example, when 
developing a neural network, there are various decisions to make. It is recom-
mended that all inputs be treated equally (Hastie et al., 2009) by standardizing 
(i.e., transformed to z scores) or using a minimum-maximum normalization 
so that all inputs range between 0 and 1. Other approaches are available. Of 
the various activation functions (i.e., nonlinearity), which should a research-
er use? In addition, the researcher must decide on the number of hidden 
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layers and how many nodes in each hidden layer. A researcher must also 
decide on a parameter known as the learning rate. If the learning rate is too 
small, convergence may be slow; if the learning rate is too large, a solution 
may not be obtained as the algorithm oscillates in the solution space (Hastie 
et al., 2009). Thus, additional training in statistics, calculus, and computer 
programming may be useful. As suggested by Chan (2019), multidisciplinary 
collaborations with colleagues in statistics, engineering, and computer sci-
ence will serve to strengthen the methods and theory in teams research.

Although neural networks may explain more variability in one or more 
outputs, interpreting the results can be challenging. In neural networks, 
interpreting the relative importance of the inputs is not the same as a least 
squares regression coefficient. Researchers in management and organiza-
tional behavior are familiar with the linear interpretation of coefficients 
associated with an input. In path analysis, if the estimated slope is posi-
tive, then this suggests that more of the input is associated with more of 
the output. However, as researchers in teams have noted, the complex and 
dynamic processes occurring within teams may not follow straightforward 
linear patterns (pun intended). Although there is no analog to the “beta 
weight” from multiple linear regression in neural networks, sensitivities can 
be calculated providing a relative rank among the inputs in terms of “im-
portance.” I also recommend an approach analogous to a squared semi-
partial correlation (R 2). Specifically, after training a neural network and 
deciding on the final model, the overall R 2 can be calculated. Then, the 
researcher can refit the model but exclude one of the inputs. The R 2 from 
this model can be subtracted from the overall R 2, resulting in a pseudo-
squared semi-partial correlation (R 2). This could be computed for each 
input, thus providing a sense of which inputs contribute most to the predic-
tion of the output in the neural network. In addition, when interpreting 
the results of a neural network, I recommend that a conventional ordinary 
least squares regression model also be estimated. In this way, researchers 
and practitioners can compare the predictive power of the basic regression 
model with that of the final neural network.

Researchers should examine the number of hidden layers and the num-
ber of nodes in each hidden layer because this could provide insight into 
potential mediators or moderators. Specifically, in a neural network, if an 
input appears to have a large influence in predicting the output, but has 
a small bivariate correlation with the output, this could suggest that there 
may be a mediator operating between the input and output or that there is 
a moderator of the input and output relation. It is worth noting, however, 
that if the interaction is a standard linear interaction, then multiple linear 
regression should be able to detect this effect. On the other hand, if the 
interaction is of a complex nonlinear form, it is unlikely that multiple linear 
regression will be able to detect the nature of the interaction effect.
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Principal Components Analysis

Principal components analysis can be performed on commonly available 
statistical software. However, a limitation may be that multilevel principal 
components analysis is not available in SPSS. Multilevel principal compo-
nents analysis is available in R (R Core Team, 2021) and can be conducted 
using the lavaan package.

When using principal components analysis, it is recommended that scat-
terplots of the first few principal components be examined. As noted, the 
scatterplot of the first two principal components may suggest patterns in 
the data. If a grouping variable exists, using color or symbols to represent 
group membership would be useful. After deciding on the number of prin-
cipal components to retain (k), the principal component scores can be 
stored and used for subsequent analyses (e.g., neural network).

CONCLUSION

There is a need for more robust data analytic tools in teams research. This 
chapter described the field of data science, in general, and how inductive 
research and machine learning algorithms, in particular, can contribute to 
theory and practice in teams. I discussed how a supervised learning (neural 
networks) and an unsupervised learning (principal components analysis) al-
gorithm can be used. Consistent with Chan (2019), more multidisciplinary 
collaborations with engineering, computer science, and statistics is needed 
so that human resource management and organizational scholars can bet-
ter model the complex nonlinear dynamic patterns in teams research.
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ABSTRACT

Many organizations are shifting towards a more team-centric approach as 
a response to an increasingly complex and dynamic business environment. 
This move toward a team-based structure requires consideration of team-
oriented behaviors and processes. In this paper we develop a model that 
features team engagement as the central construct and a primary driver of 
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team performance in team-centric organizations. We emphasize the use of 
team performance management as a direct antecedent of team engagement. 
However, effective team performance management requires an integration 
of supportive leadership behaviors; therefore, we integrate the most salient 
full range leadership behaviors of the team leader across the specific phases 
of team performance management. The result is a conceptual model that 
can be utilized by both practitioners and researchers to evaluate how team 
engagement emerges in team-centric organizations. We illustrate the appli-
cation of this model by discussing an integrative approach in the context of 
public accounting audit teams.

Drastic changes in the operating environment are forcing organizations 
to make crucial decisions about organizational design. This need is em-
phasized in the 2017 Deloitte Global Human Capital Trends survey of over 
10,000 companies in 140 countries that identified organizational design as 
the most important issue facing the companies surveyed (Walsch & Volini, 
2017). The dynamic complexity of the current environment has created a 
need for more organic organizational structures that provide greater agil-
ity to respond to the emerging market conditions and disruptions. Thus, 
organizational design has become a strategic imperative.

One response to these demands is a shift toward a more team-centric 
organization (Dulebohn & Murray, 2019; McDowell et al., 2016). The move 
towards team-centric organizations is also characterized by a higher rep-
resentation of knowledge workers (Dulebohn & Hoch, 2017). As the level 
of knowledge related work increases, it is nearly impossible for one person 
to become an expert on every aspect of work that needs to be performed. 
Further, as repetitive task-based work becomes increasingly commoditized 
and replaceable by a variety of technologies, the sustainable competitive 
advantage of organizations has gravitated to a focus on knowledge creation 
that is efficiently accumulated and easily accessible. This shift augments the 
traditional task-based dimension of work with knowledge-based processes, 
and this new way of working must be accounted for by developing appro-
priate performance management processes. These distinct team-based 
performance management processes must be supplemented with leader-
ship behaviors that focus on enhancing team-level attitudes and behaviors 
(Dulebohn & Murray, 2019).

The movement of knowledge-based organizations from an individual to 
a team-centric mode of operation also creates the need for special consider-
ation of previously considered behavioral processes. For example, employ-
ee engagement has long been a concern for many organizations because 
the physical, cognitive, and emotional energies that characterize engaged 
employees are associated with high levels of individual task performance 
(Rich et al., 2010). As organizations become more team-centric, the persis-
tent concerns about the engagement levels of individual employees must 
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shift to the team level as well. Team engagement is a collective rather than 
individual construct that is distinguishable from employee engagement 
(Costa et al., 2014a). Although team members still perform their individual 
responsibilities, the accumulation of the sum of team members’ individual 
engagement does not capture the shared perceptions of the whole team 
and “these shared perceptions are reflective of a shared organizational 
property” (Barrick et al., 2015, p. 113). Team engagement is also repre-
sentative of the shared psychological connection that groups of individuals 
have towards each other and the results of their team (Sharma & Bhat-
nagar, 2017). We view team engagement as a primary driver of performance 
in team-centric organizations.

In this paper we develop a conceptual model of team performance with 
team engagement as our central construct. The conceptual model devel-
oped identifies team performance management and the behaviors of the 
team leader as crucial and interdependent factors that facilitate the emer-
gence of team engagement. We present team performance management as 
a set of activities that encompass the entire cycle of a team’s performance. 
The team performance management phases parallel the well-established 
individual performance management process (Aguinis, 2019; Asare, 2018; 
Asare et al., 2020; Locke & Latham, 1990). However, effective team perfor-
mance management relies on the active involvement of the team leader 
(Dulebohn & Murray, 2019; Whittington & Galpin, 2010; Whittington et al., 
2017). In team-centric organizations, the team leader’s behaviors must have 
a team-oriented focus that goes beyond the individual level.

Our focus on team leader behavior is based on the full range leader-
ship perspective because it uniquely reflects the fact that different mixtures 
of transactional and transformational leadership behaviors can be utilized 
during any stage of team development (Bell & Whittington, 2018). We inte-
grate these transactional and transformational leadership behaviors across 
the phases of the team performance management process. We view the 
development of engaged teams as the result of an integrated set of team 
performance management processes and leadership behaviors.

By extending the individual performance management phases to the team 
level, this research makes four distinct contributions to the literature on team 
performance: First, we integrate the team leader’s leadership behaviors into 
the specific phases of team performance management. Second, we empha-
size the salience of the contingent reward (transactional) leadership behav-
iors of the team leader through each phase of team performance manage-
ment. Third, we use the integrated team performance management process 
to develop a set of proposals into a conceptual model of team engagement 
that can be evaluated by researchers in a variety of different organization-
al domains. Fourth, we provide an application of the conceptual model by 
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using audit teams as an exemplar knowledge-based team-centric organiza-
tion. These practices can be generalized to other team-centric organizations.

TEAM ENGAGEMENT: THE CENTRAL CONSTRUCT

Engagement theory has been used to help researchers and practitioners 
better understand and evaluate performance. Kahn (1990) first defined 
employee engagement as “the degree to which individuals invest their 
physical, cognitive, and emotional energies into their role performance” 
(p. 694). Schaufeli et al. (2002) expanded upon Kahn’s definition of em-
ployee engagement as “a positive work-related state comprised of vigor, 
dedication, and absorption” (p. 74). They clarify vigor as the high levels of 
energy with which one pursues his or her work-related tasks, dedication as 
the feelings of involvement in one’s work, and absorption as the full concen-
tration that one has when performing work-related tasks. Engaged employ-
ees have a psychological connection to their work and can invest themselves 
more fully in their job-related roles (Bakker et al., 2008). By fully invest-
ing and absorbing themselves into their work, highly engaged employees 
are energetically connected to their work (Gruman & Saks, 2011; Schaufeli 
& Salanova, 2007). Research has shown that higher levels of engagement 
are significantly related to enhanced individual job performance, higher 
organizational citizenship behavior, and lower turnover intention (Jha & 
Kumar, 2016; Rich et al., 2010; Shuck et al., 2011).

Although the engagement level of individuals remains an important issue, 
as organizations shift to team-based structures, the emphasis on engagement 
must also shift to the team level. Team engagement entails a referent shift 
from the “I” to the “we” and results in a shared state that cannot be found in 
individuals (Costa et al., 2014b). The shift to a team-based structure reflects a 
pattern of interdependencies as individual team members are required to co-
ordinate and synchronize their roles and actions with other members of the 
team (Costa et al., 2014a). The success of teams is dependent upon the way 
team members interact because the team dynamic creates complex patterns 
of interactions among team members that go beyond individual contribu-
tions (Katz & Kahn, 1978; McGrath et al., 2000).

Team engagement is defined as a “shared, positive, fulfilling, motiva-
tional state of work-related well-being” (Costa et al., 2012, p. 35). Engaged 
teams create “a positive and activated climate that is characterized by feel-
ings of pleasure” and thus can keep their motivational levels higher, which 
results in greater mutual commitment towards collective goals and out-
comes (Costa et al., 2017, p. 207). An engaged team has members that are 
not only invested in their work but are also emotionally attached to each 
other (Sharma & Bhatnagar, 2017). This emotional attachment creates 
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trust that facilitates a team climate of knowledge sharing where informa-
tion flows more freely, and job-related issues and conflicts create energy 
rather than suppress it (Sharma & Bhatnagar, 2017). Team engagement 
considers these patterns of interactions and differs from individual em-
ployee engagement because the interactions of team members and team 
processes form a “whole” that has properties the individual parts do not 
(Costa et al., 2014a). Costa et al. (2014b) note that team engagement func-
tions as a different construct because teams have different and more com-
plex shared processes than individuals do in developing their own indi-
vidual attitudes and behaviors.

The Impact of Team Engagement on Team Performance

Although individual employee engagement has been associated with a 
wide variety of individual level performance measures, research examining 
the effect that collective engagement has on group performance is limited. 
In an examination of 83 banks, Barrick et al. (2015) discovered that col-
lective organizational engagement was positively associated with increased 
organizational profitability (as measured by return on assets). Costa et al. 
(2015) find that the availability of team resources influences team engage-
ment, which in turn improves team performance. Torrente et al. (2012) 
found that team engagement mediates the relationship between team so-
cial resources and team performance.

The relationship between team engagement and team level outcomes is 
supported by Makikangas et al. (2016) and Tims (2013) who both report 
that shared job crafting among team members increases team engagement, 
which promotes team performance. Rahmadani et al. (2020) empirically 
demonstrate that engaging leadership (inspiring, strengthening, empower-
ing, and connecting) and team engagement promote learning, innovation, 
and performance among team members.

Thus, we propose that team engagement is a central construct in team-
centric organizations and will positively impact team performance.

Proposition 1: Team engagement will be positively associated with team per-
formance.

ANTECEDENTS TO TEAM ENGAGEMENT

Team engagement is an emergent phenomenon that is a result of the inter-
action of several dynamic inputs and processes. Capra and Luisi (2014) de-
fine emergent properties as “the novel properties that arise when a higher 
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level of complexity is reached by putting together components of lower 
complexity” (p. 154). They note that these properties emerge from the 
specific relationships and interactions among the parts in the organized 
ensemble (Capra & Luisi, 2014). These inputs and processes can vary, but 
team engagement does not just haphazardly emerge. A foundation must be 
set by having a team whose members know what is expected of them both 
individually and collectively and the environment must be conducive to al-
low the dynamic interactions to exist in a positive and productive manner. 
There are at least two crucial elements that help set a foundation for en-
gaged teams to emerge: team performance management and the behaviors 
of the team’s immediate leader. Each of these factors impacts the level of 
team engagement throughout the team’s performance cycle.

Performance Management

Performance management is a process consisting of four interdepen-
dent phases: performance planning, implementation, evaluation, and 
consequences (Asare, 2018). The elements of individual employee per-
formance management can be extended to teams (Aguinis, 2019). These 
phases extend across the performance cycle of the team, beginning with 
initial project scope assessment (including goal setting), implementation, 
concurrent process enhancement, and project completion. In this section 
we discuss a team performance management process that integrates the 
elements of team management developed by Hackman (1987) with the 
stages of the performance management process (Aguinis, 2019; Asare, 
2018; Asare et al., 2020).

Performance planning entails setting clear, specific, and challenging 
goals that are attainable for employees. Performance implementation is 
concerned with employees executing the performance plan. Performance 
evaluation encompasses rating employees’ performance by the employee 
and the manager. The evaluative criteria used in this phase are tied directly 
to the performance expectations and goals established in the performance 
planning phase. The final phase of this integrated performance manage-
ment process allocates the consequences of meeting, or failing to meet, 
performance expectations. The consequence phase primarily involves the 
formal distribution of tangible rewards (or sanctions) and can also include 
less-tangible rewards such as affirmation and appreciation. Ideally, there 
are no surprises in the evaluation and consequences phases of the process 
because any deviations from expectations should have been addressed 
through the regular, concrete expectations-based feedback that the man-
ager provided throughout the performance cycle.
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Performance Management at the Team Level

Extending performance management to the team level introduces four 
complexities to the process that need to be managed (Aguinis, 2019). The 
first challenge is to identify an effective means of assessing an individual’s 
contributions as compared to those of the team and its members. The sec-
ond challenge is to identify team performance measures. The third chal-
lenge is to effectively motivate team members to achieve both their per-
sonal and team goals. Finally, employee rewards must be based on both 
individual and team performance (Aguinis, 2019).

Effectively addressing the challenges identified by Aguinis (2019) re-
quires an intentional effort to structure the team task and allocate the nec-
essary resources to support the team. Effective work teams have structured 
processes that make the roles and responsibilities of team members clear 
(Hackman, 1987). These processes ensure that appropriate resources are 
identified and utilized. These structure-creating processes set boundar-
ies for behavioral norms and provide the basis for ongoing assistance and 
expectation-based feedback throughout the performance cycle. Hackman 
(1987) identified four stages of managerial work that are necessary for cre-
ating an effective team. Stage 1 is the pre-work stage where time is spent 
identifying tasks and critical task demands. Stage 2 is the creating perfor-
mance conditions stage where resources and the necessary supports are 
identified as well as the make-up of the team. Stage 3 is the forming and 
building team stage where boundaries are set, and appropriate norms are 
developed. Stage 4 is providing ongoing assistance where mechanisms and 
behaviors for promoting synergy are established. Hackman’s guidelines 
provide an actionable framework for addressing the challenges identified 
by Aguinis (2019).

Phase 1: Performance Planning
The team performance management process extends across a team’s 

project life cycle and parallels individual performance management. Per-
formance planning begins with pre-work planning, where the organiza-
tion’s strategic goals are cascaded down to individual employee and team 
level goals. In a team context, the pre-work includes considering the team’s 
tasks and the demands of these tasks. This stage involves determining the 
structure of the tasks and identifying the resources that are necessary to 
support the team. In team-centric organizations, the staffing and team lead-
er decisions flow from the identification of task requirements, including an 
assessment of task complexity and the risks associated with the project. The 
time and attention given to these preparatory activities create the boundary 
conditions for team performance (Hackman, 1987).
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The pre-work sets the stage for determining specific performance goals for 
the team. This pre-work includes setting boundaries for team performance 
by clarifying task expectations and developing appropriate norms for inter-
action of the team members (Hackman, 1987). This should be a participa-
tory process that includes identifying individual roles and expectations in the 
context of the team performance expectations in the form of specific goals 
(Aguinis, 2019; Asare et al., 2020; Kinicki et al., 2013). Effective goal setting 
also provides the role and task identification that are crucial to team perfor-
mance (Cameran et al., 2018). The individual goals that reflect the individual 
roles and responsibilities should be aligned with the team’s goals.

The goal setting aspects of the performance planning phase is founda-
tional for the entire team performance management process. The goal set-
ting process should result in a clear set of expectations that are used as the 
basis for concurrent feedback throughout the performance cycle. These 
goals should also function as the evaluative criteria in the formal team per-
formance evaluation phase. The goal setting process should also encourage 
communication and coordination among team members. The importance 
of team goal setting is emphasized by Kramer et al. (2013) who identify 
eight factors that are critical to team goal setting. These factors are task in-
terdependence, goal type, organizational culture, team identity, team size, 
individual differences, reward systems, and leadership.

Task interdependence represents the extent to which team members must 
interact with each other to complete their tasks and positively influences 
team collective efficacy and goal commitment, which in turn influences team 
performance (Aube & Rousseau, 2005; Gully et al., 2002). The team-based 
goals can be based on a variety of team-oriented objectives including quality, 
profitability, timing (e.g., deadlines and milestones), and client satisfaction.

Teams are embedded in the larger context of the organizations and the 
organization’s culture plays a significant role in team development as it 
impacts the attitudes and behaviors of all members in the organization. 
Although the organizational culture has a strong influence on the team 
culture, each team can have its own unique identity. Team identity is impor-
tant for team goal setting because the more team members identify with 
team goals, the harder they work to attain those goals (Kramer et al., 2013). 
Team size can also influence team performance because smaller team size 
discourages social loafing and promotes team goal commitment (Harkins 
& Petty, 1982; Karau & Williams, 1993; Latane et al., 1979).

Teams are comprised of individuals and recognizing individual differ-
ences in terms of goal orientation is essential in team goal setting. Individu-
als who primarily seek learning-oriented goals are more cooperative. Other 
team members may have a performance-oriented approach to goals. These 
individuals view goal achievement as outcomes that demonstrate personal 
competency. These individuals tend to be more competitive (Kramer et al., 
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2013). The reward systems should be based on both individual and team-
related factors and be designed in a way that promotes individual differ-
ences without sacrificing a team culture of cooperation.

Team goal setting should encourage members to participate in the goal 
setting. Allowing team members to participate in setting the team’s goals 
provides them with voice in the form of opinions, means, timeframe, and 
resource requirements for goal attainment (Ashford & De Stobbeleir, 2013; 
Borgogni & Russo, 2013; Travers, 2013). Participative team goal setting pro-
motes member self-efficacy and goal commitment (Cascio, 2006; Latham & 
Wexley, 1994; Shilts et al., 2013). Senecal et al. (2008) concluded that team 
goal setting promotes team cohesion. Aguinis (2019) notes that it is critical 
for leaders to encourage team members to try new behaviors and provide 
them information on team best practices. Additionally, it is important to 
give team members enough time to practice new skills and encourage them 
to try new ways of working together (Aguinis, 2019).

Phase 2: Performance Implementation
The planning stage sets the foundation for the implementation stage of 

team performance. The performance implementation phase is composed 
of performance execution of the roles and tasks identified in Phase 1, ongo-
ing expectations-based performance feedback, and facilitation. Each team 
member’s responsibility is to execute the performance plan by putting into 
action the agreed-upon performance requirements as they were defined at 
the performance planning stage (Latham & Wexley, 1994).

The implementation phase requires specific actions from the team lead-
er. The team leader’s role and responsibilities are to guide the employee 
through the performance execution process by using expectations-based 
feedback (Latham & Wexley, 1994; Whittington et al., 2017). This feedback 
should include not only corrective and constructional feedback (Avolio, 
2011), but affirmational feedback for meeting project milestones (Whit-
tington et al., 2017). The regular use of constructive and corrective feed-
back, along with affirmational recognition, keeps team members focused, 
and promotes ongoing goal commitment and attainment (Briscoe & Claus, 
2008; Gruman & Saks, 2011; Kramer et al., 2013). This feedback is often 
informal yet must be timely (Galpin & Whittington, 2009, 2012).

The team leader is also responsible for facilitating the performance ex-
ecution process by removing situational constraints that are preventing the 
team and its members from attaining their performance goals (Borgogni 
& Russo, 2013; Cascio, 2006). The team leader addresses situational con-
straints by providing the employee with resources such as requisite task 
information, materials, tools, and supplies that are necessary for goal at-
tainment (Cascio, 2006; Latham & Arshoff, 2013). These responsibilities 
may also involve providing team-based resources such as additional team 
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members and protecting the team from distractions due to changes in proj-
ect scope or obligations to other organizational demands.

Phase 3: Performance Evaluation
Performance evaluation is the formal assessment of the employee’s be-

havior and results during the performance cycle (Latham & Wexley, 1994). 
The team performance evaluation process can occur at a project milestone, 
end of team project, and/or end of the organizational performance cycle 
and the evaluation process should be formalized by the organization. Effec-
tive team performance management must include these formal performance 
assessments to evaluate and rate the team and individual team members’ 
performance for the performance cycle. By using the goals established in 
the performance planning phase as the evaluative criteria for formal team 
performance evaluation reduces the contamination and deficiency problems 
often associated with performance appraisals (Whittington et al., 2017).

For fairness, trust, and ownership purposes, it is common to have rat-
ings from both the team leader and the individual team members (Agui-
nis, 2019; Cascio, 2006; Pulakos, 2009). These comprehensive evaluations 
provide voice in the appraisal process and enhance the perceptions of the 
fairness of the performance appraisal process. These perceptions lead to 
higher levels of trust in both the performance management process and 
the leader of the team (Bol et al., 2010; Bol & Lill, 2015; Bol & Smith, 2011; 
Latham & Locke, 1990). For team-centric organizations, the use of peer 
evaluations also promotes workload sharing, cooperation, and high perfor-
mance among team members (Aguinis, 2019).

The evaluation phase of the team performance management process 
concludes with feedback in the form of performance ratings to the team 
members and the team. This feedback “closes the loop” for the current per-
formance cycle by evaluating the actual performance of the team against 
the performance expectations that were developed in the planning phase 
of the performance management process. Explicitly linking these assess-
ments to the performance goals reinforces commitment to the perfor-
mance management process. These formal assessments also provide the 
basis for individual and team goal setting for the next performance cycle 
(Aguinis, 2019; Asare et al., 2020).

Phase 4: Performance Consequences
The consequences phase of team performance management is con-

cerned with linking tangible rewards with both individual and team perfor-
mance. During the performance consequences phase, the organization ap-
plies rewards and sanctions as consequences for both team and individual 
performance. Research shows that rewards and sanctions should be applied 
right at the end of the current organizational performance cycle to promote 
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high performance, engagement, job satisfaction, and affective commitment 
(Aguinis, 2009; Latham & Locke, 1990; Podsakoff et al., 1982). The primary 
rewards offered in the consequences phase are extrinsic rewards. Extrinsic 
rewards are defined as rewards given to an individual by another person or 
entity (Latham & Locke, 1990). Extrinsic rewards include financial incen-
tives such as pay increases or bonuses and promotions.

The Impact of Team Performance Management on Team Engagement
Organizations seeking to cultivate an environment from which engaged 

teams can emerge need effective team performance management. The 
connection between individual performance management and employ-
ee engagement is supported in a recent series of field studies conducted 
by Whittington et al. (2017). In four separate studies, Whittington et al. 
(2017) report significant positive relationships between performance man-
agement and employee engagement (Asare et al., 2020; Whittington et al., 
2017). Path analyses conducted by Mone and London (2009) and Mone et 
al. (2011) also confirm the positive association between performance man-
agement and employee engagement.

The connection between individual performance management and em-
ployee engagements has been extended to the team level. Researchers have 
found that the team goal setting aspect of team performance management 
impacts team performance. For example, Hoegl and Parboteeah (2003) 
found team goal setting to be directly related to team effectiveness. Aube et 
al. (2014) empirically demonstrate that team goal commitment mediates the 
relationship between team flow and team performance. Research by Van der 
Hoek et al. (2018) discovers that goal setting promotes team performance.

To foster and cultivate an organizational environment of highly engaged 
teams, team-centric organizations need to extend their performance man-
agement processes to the team level. By extending the performance man-
agement processes to teams, we expect that team performance management 
provides the necessary structure from which engaged teams can emerge.

Proposition 2: Team performance management will be positively related to 
team engagement.

Beyond Team Performance Management

Team performance management is crucial to the development of team 
engagement. However, the mere presence of team performance manage-
ment is not sufficient for developing a high-performance team. The effec-
tiveness of the performance management system is determined by the active 
involvement of the team leader. The importance of the leadership behaviors 
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of the team’s leader have recently been emphasized by the Gallup organiza-
tion. Gallup suggests that the behaviors of an employee’s immediate man-
ager are key to the level of employee engagement (Clifton & Harter, 2019). 
In fact, Gallup states that “70% of the variance in employee engagement is 
determined solely by the manager” (Clifton & Harter, 2019, p. 12).

In team-centric environments, one-way dyad-based relationships that 
foster individual outcomes must be supplemented with team-oriented be-
haviors by the team leader. Kozlowski et al. (2016) note that team manage-
ment requires a team-centric leadership approach such as transformational 
leadership. Transformational leadership is built on a foundation of transac-
tional leadership and these two behaviors combine to form the full range 
leadership behaviors.

Given the importance of team leader behavior, we argue that the lead-
er’s behavior will moderate (enhance) the relationship between perfor-
mance management and team engagement. In the next section, we dis-
cuss the elements of the full range of leadership behaviors (Avolio, 2011). 
Following this discussion, we integrate the various transformational and 
transactional facets of full range leadership with the phases of team perfor-
mance management and then build this integration into the conceptual 
model of team engagement.

Full Range Leadership

The leadership behaviors of the team leader play a key role in the cre-
ation of an environment that fosters team engagement (Barrick et al., 2015; 
Costa et al., 2014a; Sharma & Bhatnagar, 2017). The leader must be ver-
satile and have an acute understanding of the environment and context 
to appropriately exhibit the appropriate behaviors that can lead to an en-
gaged team (Morgeson et al., 2010). The full range leadership model de-
veloped by Avolio and Bass (1991) effectively captures the essence of con-
textual leadership (Antonakis et al., 2003). Full range leadership suggests 
that the interaction between a leader and his or her followers could take 
two complementary and interdependent forms: transactional and transfor-
mational leadership.

Transactional leadership occurs when a leader exchanges something of 
economic, political, or psychological value with a follower (Goodwin et al., 
2001). The exchanges are based on the leader identifying performance re-
quirements and clarifying the conditions under which rewards are available 
for meeting these requirements. These exchanges create a psychological 
contract between the leader and followers. Contingent reward behaviors 
represent the active and constructive exchange part of the relationship 
between leaders and followers (Robinson & Boies, 2016). By clarifying 
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expectations and keeping promises through rewards, contingent reward 
behaviors can help set an important foundation of trustworthiness for fol-
lowers (Wofford et al., 1998).

The contingent reward behaviors exhibited by the team leader parallel 
several aspects of the performance management process. Clarifying perfor-
mance expectations and setting clear goals occurs in the performance plan-
ning phase of team performance management. Contingent reward behav-
iors also include providing regular and concrete expectation-based feedback 
across the performance cycle. These behaviors are crucial during the imple-
mentation and execution phases of the performance management process.

The trust that arises from transactional leadership provides a necessary 
foundation for transformational leadership. Transformational leadership 
moves beyond the exchange-based nature of transactional leadership to 
build a relationship with subordinates and motivate them to attain their 
goals through specific leadership behaviors. Transformational leadership 
encourages the interaction of followers to engage in a way that achieves 
higher levels of motivation and morality beyond self-interest (Kozlowski et 
al., 2016). Transformational leadership behaviors “inspire followers to raise 
their performance beyond expectations” by encouraging followers to tran-
scend their own self-interests, raising their level of consciousness concern-
ing outcomes, and by raising or expanding follower needs levels” (Good-
win et al., 2011, p. 411).

A transformational leader exhibits at least one of the following charac-
teristics but oftentimes a combination: idealized influence, inspirational 
motivation, intellectual stimulation, and individualized consideration (Bass 
& Avolio, 1993). Podsakoff et al. (1990) expanded the four “I’s” framework 
by identifying six behaviors that make up the set of transformational leader-
ship behaviors:

•	 Identifying and articulating a vision (TFLV): The transformational 
leader can effectively inspire team members with their plans for the 
future and get others committed to these plans.

•	 Fostering the acceptance of group goals (TFLG): The transformational 
leader can get the team members to work towards the same goals 
and develop a team attitude and spirit amongst the team.

•	 Setting high performance expectations (TFLE): The transformational 
leader sets high performance expectations for the team members by 
insisting on their best performance throughout the production cycle.

•	 Providing an appropriate model (TFLM): The transformational leader 
leads by example and demonstrates the appropriate behaviors by 
“doing” rather than simply “telling.”

•	 Providing individualized support (TFLS): The transformational leader 
makes connections with individual team members and provides sup-
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port to the members by showing respect for their personal feelings 
and behaving in a manner that is thoughtful of their personal needs.

•	 Providing intellectual stimulation (TFLI): The transformational leader 
is able to foster an intellectually stimulating environment by forc-
ing members to rethink some of their own ideas and viewing old 
problems in new ways.

The Impact of Full Range Leadership on Team Engagement  
and Performance

Transformational leadership has a well-established connection with per-
formance-level outcomes such as task performance, innovative behavior, 
creativity, organizational citizenship behaviors, and team learning (Aryee et 
al., 2012; Gong et al., 2009; Koeslag-Kreunen et al., 2018; Purvanova et al., 
2006; Qu et al., 2015). Keller (2006) found transformation leadership char-
acteristics to positively impact team cost performance and technical qual-
ity. Transformational leadership behaviors promote team potency, which 
in turn promotes team performance (Schaubroeck et al., 2007). Braun et 
al. (2013) find that transformational leadership characteristics build team 
trust, which results in higher team performance. Transformational leaders 
have been associated with higher levels of overall organizational perfor-
mance as well (Colbert et al., 2008; Judge & Piccolo, 2004; Wang et al., 
2011). Barrick et al. (2015) found that transformational leadership was 
positively associated with collective organizational engagement.

In a recent field study, Dickey (2019) found that team leader behavior 
was positively associated with team engagement. Specifically, Dickey report-
ed that the full range of transformational and contingent reward behaviors 
were significantly related to team engagement. Furthermore, his results in-
dicated that the impact of these leader behaviors on team performance was 
fully mediated by team engagement. The combination of transactional and 
transformational leadership behaviors by the team’s immediate leader is 
an integral element in the development of highly engaged teams. By con-
sistently exhibiting these behaviors throughout the phases of team perfor-
mance management, the team leader fosters the trust, psychological con-
nection, and team-oriented culture that is found in highly engaged teams.

ENHANCING TEAM PERFORMANCE MANAGEMENT

The team leader must exhibit the full range leadership behaviors through-
out the phases of team performance management, however there are 
certain subdimensions of full range leadership that are more salient dur-
ing the specific phases of team performance management. The following 
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section integrates these subdimensions into the phases of team perfor-
mance management.

Integrating the Full Range Leadership Behaviors

Phase 1: Performance Planning
The planning phase is incredibly important for any type of project. Dur-

ing the planning stage, leadership is critical in setting team goals and driv-
ing goal commitment. Effective leaders clearly define team goals, motivate, 
and develop members for goal attainment (Kramer et al., 2013; Zaccaro et 
al., 2001). The most salient leadership behaviors in the performance plan-
ning stage are articulating a vision, fostering the development of group 
(team) goals, and setting high performance expectations. The transfor-
mational setting of high-performance expectations complements the con-
tingent reward behaviors that should be executed in the planning phase. 
These aspects of full range leadership should be embedded in every aspect 
of the goal setting process.

Effective team leaders have a thorough understanding of the organiza-
tion’s culture and how it aligns with the team’s identity. The team leader 
uses his or her understanding of the organizational culture and team iden-
tity to articulate a compelling vision of what collective success means for 
each team member. Therefore, the leader’s vision is a critical component 
to team engagement. In instances where the team’s identity does not align 
with the organizational culture, the leader must guide the team to make 
necessary changes.

Fostering the acceptance of team goals adds formality to the vision ar-
ticulation behaviors in the performance planning stage. After understand-
ing, influencing, and articulating the vision for the team, the leader must 
ensure that the team goals are accepted by all team members. The primary 
goal is to have a successful completion of the team’s overall objective(s); 
however, there are several other team and individual goals that should be 
established during the performance planning stage. The team leader must 
ensure that any individual and team goals are managed in such a way that 
they do not detract from the team’s cohesiveness, engagement, and perfor-
mance (Birnberg, 2011).

Crafting and articulating a compelling vision fosters acceptance of the 
team’s goals. Together with contingent reward behaviors, these behaviors 
cascade into setting high performance expectations and behavioral norms 
that are crucial for team engagement. These expectations occur at both the 
individual and team levels. A team leader should recognize that individual 
team members may pursue a variety of goals (Griffith et al., 2016). The 
team leader’s awareness of these individual goals should be used to work 
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with the team members to ensure that their individual goals are difficult yet 
achievable. Similarly, team goals should be stretched to push the team and 
its members to high levels of performance, however the team goals must be 
attainable lest they lose their potency.

During the performance planning phase, contingent reward behaviors are 
the most crucial dimension of the full range of leadership behaviors. The ef-
fective use of contingent reward behaviors ensures that performance expec-
tations in the form of specific and challenging goals are communicated and 
committed to. These expectations provide a clear target that focuses team 
performance and enhances goal commitment by specifying the extrinsic re-
wards associated with goal achievement. The performance criteria also set the 
stage for feedback that can be used throughout the audit process as teams and 
their members meet and exceed the established performance expectations.

Phase 2: Performance Implementation
The most salient full range leadership behaviors shift in Phase 2 as the 

performance plan is implemented and executed. In the second phase, the 
modeling behaviors of the team leader are important. The team leader sets 
the “tone at the top” of the team by being a positive example for team mem-
bers to follow. The modeling behaviors may include applying professional 
judgment for dealing with adaptive challenges (Heifetz, 1994; Heifetz & 
Linskey, 2002) that emerge as the project evolves. The modeling behaviors 
may also include demonstrating high emotional intelligence in handling 
conflicts, and consistently exhibiting ethical conduct and moral reasoning. 
In this phase the leader should lead by “doing” rather than simply “telling,” 
to facilitate the team’s performance by removing potential bottlenecks and 
impediments that could hinder the team’s performance.

Team leaders also facilitate team performance by equipping team mem-
bers with the tools necessary for goal attainment (Pulakos, 2009; Zaccaro et 
al., 2001). During the performance implementation and execution phase, 
the leader should provide individualized support to the team members by 
behaving in a manner that is respectful and thoughtful to the needs of the 
individuals on the team. This support may involve helping team members 
develop their technical skills or guiding them to the appropriate resources. 
In addition, individualized support involves being cognizant of each team 
member’s mood and emotional state as these can impact the judgment calls 
that are required in intensively interactive team-based tasks (Cianci & Bier-
staker, 2009; Gaudine & Thorne, 2001).

Team leaders also provide intellectual stimulation for the team by chal-
lenging the way team members think about issues, problems, and ideas. 
If executed properly, this stimulation helps create a level of dynamic en-
ergy amongst the team members that is a necessary part of highly engaged 
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teams. By engaging in these intellectually stimulating behaviors, leaders 
can also help the team members avoid the complacency that can lead to 
dysfunctional behaviors.

During Phase 2, the contingent reward behaviors are centered on provid-
ing ongoing feedback to the team members, both individually and collec-
tively. A fully invested team leader is actively involved in soliciting feedback 
from the team members and using social cues to provide “in the moment” 
praise or constructive critique designed to improve both individual and team 
performance. This active feedback allows team members to understand how 
they are progressing, which creates trust by reinforcing the explicit perfor-
mance expectations and the psychological contract established in Phase 1.

Phase 3: Performance Evaluation
Performance evaluation is an ongoing process of concurrent feedback 

throughout the team performance cycle. This feedback may include for-
mal milestone reviews and should also include feedback sessions such as 
the personal management interviews suggested by Cameron (2012). These 
concurrent feedback sessions are important for providing affirmation, as 
well as constructive and corrective feedback (Avolio, 2011). However, the 
performance evaluation phase of the performance management process 
involves a formal appraisal of the team’s performance. In this phase, the 
most salient leadership behaviors are primarily contingent rewards based 
on the performance goals set in the performance planning phase.

The second and third phases of team performance management may be 
continuous or discrete. Knowledge-based professions typically have project 
milestones that are evaluated throughout a project. Pre-established mile-
stones create opportunities for more formalized contingent reward behav-
iors to be exhibited. The contingent rewards offered should be based on 
the expectations established in the first phase, however, go-forward expec-
tations for subsequent milestones may be adjusted accordingly.

Phase 4: Performance Consequences
The final phase of team performance management is the consequences 

phase. During this phase, the use of extrinsic contingent reward behaviors 
by the team leader are most salient. These extrinsic rewards include com-
pensation and promotions. Team-centric firms need to avoid relying solely 
on individual performances, however. Given team engagement is a shared 
motivational construct that is crucial to high team performance outcomes, 
extrinsic rewards that recognize only individual performance can create 
disincentives and distrust in team-oriented ideals that inhibit team engage-
ment. Thus, the extrinsic contingent reward behaviors should include 
team-based performance criteria.
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The integration of the full range leadership behaviors creates the in-
tegrated phases of team performance management depicted in Table 4.1.

Evaluating the Interaction of Team Performance 
Management and Leadership

Although the full range leadership behaviors of the team leader are inte-
grated into the phases of team performance management, full range lead-
ership represents a distinct set of behaviors whose specific impact on team 
engagement and team performance can be evaluated by both practitioners 
and researchers. The interaction of the full range leadership behaviors with 
team performance management is a key consideration in the emergence of 
engaged teams. While team performance management sets a foundation 
for highly engaged teams, the full range leadership behaviors of the team 
leader enhance the team performance management processes to ensure 
that the phases are effectively executed. Thus, we propose that these be-
haviors have a moderating (enhancing) effect on the relationship between 
team performance management and team engagement:

Proposition 3: The use of full range leadership behaviors by the team leader 
will enhance the relationship between the team performance management and 
team engagement.

Figure 4.1 illustrates the relationships among the three propositions.

TABLE 4.1  Integrated Phases of Team Performance Management

Phase 1:  
Performance 
Planning

Phase 2:  
Performance 
Implementation

Phase 3:  
Performance 
Evaluation

Phase 4:  
Performance 
Consequences

Full Range 
Leadership 
Behaviors:

•	 Vision (TFLV)
•	 Group Goals 

(TFLG)
•	 High 

Performance 
Expectations 
(TFLE)

•	 Contingent 
Reward (clarifying 
expectations)

Full Range 
Leadership 
Behaviors:

•	 Individualized
•	 Support (TFLS)
•	 Intellectual 

Stimulation 
(TFLI)

•	 Modeling 
(TFLM)

•	 Contingent 
Reward 
(providing on-
going feedback)

Full Range 
Leadership 
Behaviors:

•	 Contingent 
Reward 
(expectation-
based evaluation)

Full Range 
Leadership 
Behaviors:

•	 Contingent 
Reward (based 
on actual vs. 
expectation 
performance)
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APPLICATION OF THE INTEGRATED TEAM PERFORMANCE 
MANAGEMENT PHASES

In this section we provide an application of our conceptual model in the 
specific setting of public accounting audit teams. We demonstrate that the 
elements of the team performance management process can be mapped 
across the audit performance cycle. Additionally, we will discuss the impor-
tance of the full range of leadership behaviors of the audit team leader (the 
lead audit partner) throughout the audit cycle. Although we provide an 
application of our conceptual model in a specific context, we are confident 
that the model can be generalized to other team-centric organizations.

Knowledge-intensive project-based organizations that are organized 
around project teams provide opportunities to study the antecedents and 
consequences of team engagement. A good example of this type of orga-
nization is the certified public accounting firm. Financial statement audit-
ing (“auditing” or “audit”) is a profession that relies almost exclusively on 
knowledge workers, who must deal with an environment that is constantly 
in flux due to changes in regulations, technology, client-related factors, and 
economic conditions (Newmark et al., 2018).

Audit teams provide a particularly appropriate context for this research 
because auditing is an inherently team-based profession and the impor-
tance of the audit team is essential as the audit process is dependent on it 
(Dobre et al., 2012). Audit teams provide a potentially rich field for exami-
nation of team behaviors because individuals are typically on multiple au-
dits and part of several teams under many different partners who have dis-
tinct managerial directives and leadership styles (Cameran et al., 2017). As 

Team
Performance
Management

Model

Team
Engagement

Team
Performance

Team Leader
FRL Behaviors

P3: +

P2: P1: +

Figure 4.1  Proposed model.
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a result, individual auditors are exposed to a wide variety of team cultures 
that form a solid basis for comparison in evaluating team dynamics. There-
fore, we use the audit teams of certified public accounting firms as an ex-
emplar knowledge-intensive, project-based, team-centric organization and 
embed our proposed team performance in an audit team related context.

Financial Statement Audit Overview

A financial statement audit is a project that consists of tasks, procedures, 
and responsibilities. The collection of tasks, procedures, and responsibili-
ties performed throughout the audit form the audit process. An audit in-
volves a set of highly interconnected processes where the results of pro-
cedures performed in one financial statement cycle and/or account can 
impact several different cycles and/or accounts (Arens et al., 2020).

These audits are typically conducted by teams. An audit team is a hierar-
chical assembly of individuals brought together for the purpose of perform-
ing a financial statement audit of the organizations being audited (Solo-
mon, 1987). Audit teams are a part of certified public accounting firms 
that are members of a professional organization where the collective level 
of expertise provides the necessary legitimacy for the services they provide 
(Von Nordenflycht, 2010). The auditing standards require the members of 
the team to possess a level of expertise that allows them to properly perform 
their responsibilities (PCAOB, 2015).

Audit firms that have a significant number of teams failing to maintain 
minimum audit quality standards risk losing their legitimacy, therefore audit 
quality is the principal performance-related outcome for audit teams (Holm 
& Zaman, 2012; Persico, 2019). Developing a high-quality audit team goes 
beyond identifying and assembling qualified and competent individuals to 
execute the audit process. Individuals do not work in isolation and the in-
teraction of team members plays an important role in how the audit teams 
operate (Cameran et al., 2018). The interactions among team members cre-
ate dynamic patterns of collective behavior than can significantly impact the 
quality of an audit team’s performance.

The Impact of Team Engagement on Audit Performance

The audit environment can be one of immense pressure as deadlines, 
process disruptions, and labor resource deficiencies can lead to dysfunc-
tional auditor behaviors (Svanström, 2016). Research has demonstrated 
that engaged teams exhibit more resilience when encountering difficul-
ties and drawbacks (Costa et al., 2017). Teams with higher levels of team 
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engagement have more collective vitality, commitment, and focus with 
which to proactively investigate potential audit-related issues. This proactiv-
ity allows teams to identify and resolve issues earlier in the audit process, 
which gives adequate time for adjusting the audit approach if the results of 
the audit procedures do not go according to plan. The ability to identify 
and resolve issues earlier in the audit process creates an environment of 
greater quality, profitability, and client satisfaction.

Identifying and resolving issues can be complicated given the subjectivity 
of many audit and accounting related issues (Dickey, 2019). A high-quality 
audit team requires that the audit team members exercise their roles and 
responsibilities effectively. In addition, high-quality audit teams have mem-
bers who trust each other with sensitive client related concerns and issues. 
Highly engaged teams operate in an environment where team members 
share more information (Sharma & Bhatnagar, 2017). An audit is highly 
integrated, which means that the issues found in one financial statement 
area can impact other areas (Arens et al., 2020). Sharing more information 
ultimately leads to better issue identification and resolution and therefore 
plays a significant role in high quality audits.

The team-centric, integrated, knowledge-based nature of financial state-
ment auditing emphasizes the importance of the dynamic interactions that 
occur during an audit. A stagnated audit team is at greater risk of failing 
to comply with and adjust to the ever-changing regulatory, economic, and 
client environments. An audit team can also leverage the psychological 
connection that its team members have with their work and each other to 
design better audit processes and procedures that improve team perfor-
mance. Thus, team engagement is a strategic imperative for team-centric 
organizations such as certified public accounting firms that operate in dy-
namic and complex business environments. In a recent field study, Dickey 
(2019) examined 82 audit teams and found that team engagement was pos-
itively associated with audit quality. These results indicate that team engage-
ment is a crucial antecedent to team performance for knowledge-intensive 
team-centric organizations such as financial statement auditing.

Aligning the Audit Cycle With the Team Performance 
Management Phases

The phases of the team performance management cycle closely parallel 
those of the integrated financial statement audit cycle (Arens et al., 2020). 
The planning phase of the audit cycle involves the pre-work of assessing the 
size, complexity, and the risks associated with a particular audit. These assess-
ments are then utilized to make decisions concerning the staffing of the audit 
team as well as setting both individual and team performance expectations. 
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The planning phase of the audit cycle corresponds with the performance 
planning phase (Phase 1) of team performance management.

The implementation phase (Phase 2) of team performance management 
corresponds with the execution phase of the audit cycle. For an audit, this 
phase includes performing a variety of tests related to internal controls, trans-
actions, and account balances. The execution of audit testing can be an it-
erative process as the preliminary results oftentimes indicate the need for 
additional procedures. The evaluation phase (Phase 3) of team performance 
management can occur at various points during the execution phase of the 
audit (e.g., milestone dates) as well as during the completion phase of the 
audit. The audit cycle concludes with documenting the results of the audit 
procedures performed and communicating the results of the audit via the 
issuance of a formalized audit report. The consequences phase (Phase 4) of 
team performance management is based on the results of the audit in rela-
tion to previously established individual and team-based expectations.

Integrated Team Performance Management in Auditing

High performing certified public accounting firms have highly engaged 
audit teams. The foundation for team engagement must be established with 
sound structural team management processes and strong leadership behav-
iors from team leaders that facilitate the execution of these processes. Our 
conceptual model in Figure 4.1 leverages previous accounting context field 
studies conducted by Dickey (2019) and Asare (2018). Asare (2018) evalu-
ated the behaviors of 105 individual accountants and discovered that perfor-
mance management was positively related to engagement. In the field study 
of audit teams, Dickey (2019) found that the full range leadership behaviors 
of the lead audit partner were positively related to team engagement.

Phase One: Performance Planning
The audit planning phase begins by developing an understanding of the 

client and scope of the audit work. This step is usually performed by a more 
senior member of the audit team who has a solid understanding of the audit 
approach and how it applies to a given client. The scope of an audit is used 
to prepare a project budget, which documents the estimated number of 
hours for each team member and the expected areas where the team mem-
bers are expected to incur their time. This scope assessment determines the 
resource needs of the audit team and plays a significant role in determining 
the staffing composition of the audit team. Failure to properly staff an audit 
team can inhibit team performance throughout the entirety of the audit 
process. Although experience is the primary determinant of team composi-
tion, the interests and motivations of potential team members should be a 
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consideration as well. Team members with the necessary level of experience 
who also have a strong desire to be involved in a particular industry or on a 
specific audit client are more likely to be engaged (Wollard & Shuck, 2011).

Once the team composition has been determined, the goal setting pro-
cess for the team should take place. Team goal setting processes that en-
courage participation from all team members will result in a mutual ac-
ceptance of team goals between the lead audit partner and the members 
of the audit team. There are a variety of team-related performance metrics 
that can be used to evaluate audit team performance such as quality, profit-
ability, timing, and client-service. Although these results are not mutually 
exclusive, quality must always be a primary concern for audit teams because 
without a reputation of quality, the firm loses its regulatory legitimacy.

In the planning phase of any audit cycle, there is a great deal of emphasis 
on role and task identification. However, role and task ambiguity remain 
potential threats to audit performance (Cameran et al., 2018). Vera-Mu-
ñoz et al. (2006) note that the conflict related to ambiguity causes team 
members to spend more time coping with the resultant stress and less time 
performing their job-related responsibilities productively. The roles and re-
sponsibilities must be aligned with the overall team goals and objectives and 
should consider the individual goals and motivations of team members. A 
detailed task listing should be developed and aligned with the overall proj-
ect budget to minimize the risk of role and task ambiguity.

The contingent reward behaviors of the lead audit partner are crucial in 
the planning phase of the audit cycle. The lead audit partner should clarify 
the roles and expectations of team members and reward those individuals 
who meet and exceed performance expectations. Clarification of expecta-
tions is especially important in an audit team setting because of the variety 
of different team members and experience levels. The rewards for meet-
ing and exceeding these expectations must be explicitly stated and clearly 
articulated during the planning phase of the audit cycle. The rewards for 
performance should be related to both the individual and team levels. For 
instance, team members who underperform individually but are part of a 
well-performing team may be able to simultaneously share in team success-
es (e.g., a celebratory outing and/or team-related bonus) while also lacking 
in certain contingent rewards that accompany individual performance such 
as promotion or higher levels of merit-based pay.

In addition to the foundation that is set through effective contingent 
reward behaviors, there are certain transformational behaviors that are sa-
lient in the performance planning stage. The lead audit partner must en-
sure that there is commitment to the team goals from all team members. 
The primary goal is to finish the audit by the filing or issuance deadline, 
however there are several other team specific goals that can be established 
during the performance planning stage. For instance, teams may commit 
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to tangible team goals such as meeting different performance-related mile-
stones throughout the audit process.

Effective lead audit partners have a thorough understanding of the 
team’s culture and how it aligns with an individual’s identity. By articulat-
ing a compelling vision for the audit team, the lead audit partner not only 
understands this alignment but can also articulate the collective vision to 
the team’s members. Research demonstrates that auditors pursue a vari-
ety of different individual goals (Griffith et al., 2016). In instances where 
an individual’s identity or motivations do not align with the team culture, 
the lead audit partner must provide guidance for the individual to make 
necessary changes. For example, the team culture may be one of greater 
empowerment or flexibility which may be at odds with a team member who 
is uncomfortable delegating responsibility.

Finally, the lead audit partner should work with the team members to 
ensure that they are setting high performance expectations both individu-
ally and collectively during the planning phase. These goals should be dif-
ficult yet achievable and allow members to aspire to higher levels of per-
formance. The setting of high expectations complements the contingent 
reward behaviors. The team-based quality, profitability, timing, and client-
service metrics are used as motivational team performance-related factors.

Phase 2: Performance Implementation
The execution of the audit plan is commonly referred to as “fieldwork.” 

Once the audit team’s fieldwork begins, the team leader provides ongoing 
expectations-based feedback to team members through frequent updated 
meetings or “check-ins.” These check-ins ensure that the roles and tasks be-
ing performed by team members are contributing to the goals and objec-
tives that were set at the performance planning stage. The dynamic nature 
of an audit means that task requirements can change throughout the audit. 
Therefore, effective team performance management on an audit team re-
quires that team members regularly update the detailed task listing that was 
developed in the first phase of team performance management. Through-
out the audit process, the team leader should have a sound understanding 
of how the team is progressing and whether there are any impediments to 
performance. This understanding allows the lead audit partner to effectively 
use the contingent reward behaviors in an appropriate and timely manner.

The team leader’s use of contingent reward behaviors is also crucial dur-
ing the audit execution stage. Having set clear performance expectations 
in the audit planning phase, the lead audit partner must also provide the 
team with frequent expectations-based feedback as the team members per-
form their tasks. The feedback process allows the partner to motivate and 
coach team members to focus on the performance plan for goal attainment 
at the individual and team levels (Aguinis, 2019; Whittington et al., 2017). 
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If team members are meeting or exceeding their personal and team goals, 
the partner should affirm the progress in his or her feedback to the team. 
The purpose of the feedback is to keep team members focused to promote 
goal commitment and attainment (Briscoe & Claus, 2008; Gruman & Saks, 
2011; Kramer et al., 2013).

The contingent reward leadership behaviors provide an opportunity for 
the lead audit partner to elevate team performance beyond expectations. 
For example, a team and its members may have developed an exceptional 
risk identification analysis or incorporated the use of a new technology that 
simultaneously improved quality and created efficiencies in scope. By taking 
advantage of opportunities to exhibit implicit rewards, the lead audit partner 
can specifically identify the best practices that go beyond what has previously 
been established as an agreed upon performance expectation. These behav-
iors also strengthen the psychological contract and increase the levels of trust 
and emotional connection that are found in highly engaged audit teams.

Another crucial aspect of team leadership involves equipping team mem-
bers with the tools and providing the support that is necessary for goal at-
tainment (Pulakos, 2009; Zaccaro et al., 2001). This equipping and support 
function begins during the planning phase and extends through the imple-
mentation phase of the audit cycle. During the execution phase, the lead 
audit partner should provide individualized support to the team members 
by behaving in a manner that is respectful and thoughtful to the needs of 
the individuals on the team. The lead audit partner may need to help team 
members develop their technical skills or guide them to the appropriate 
resources. The lead audit partner also needs to be cognizant of each team 
member’s mood and emotional state as these can impact judgments made 
during an audit (Cianci & Bierstaker, 2009; Gaudine & Thorne, 2001). 
The support provided by the lead audit partner may also include resolving 
certain client-imposed constraints or approving the use of additional team 
members should the scope of the audit significantly change. The individual 
support reduces stress and affords team members the necessary confidence 
to focus on their audit-related responsibilities. With all team members fo-
cused, the levels of mutual commitment increase.

Performing high quality audits involves making judgment calls and re-
quires the application of professional skepticism (Nelson, 2009). Despite 
this generally acknowledged auditing principle, Pierce and Sweeney (2004) 
found that 43% of auditors reported acceptance of limited client explana-
tions and superficial analysis of client documents. Thus, it is incumbent on 
the lead audit partner to engage in the intellectually stimulating behaviors 
with team members. In the context of an audit, intellectual stimulation in-
volves challenging the way auditors think about issues, problems, and ideas. 
These behaviors help the team members avoid complacency. Auditing is an 
inherently knowledge-based profession with ever-changing technologies, 
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business environments, and accounting and auditing standards, therefore, 
the lead audit partner needs to ensure that the team members are making 
the necessary adaptations.

Finally, the audit team leader is ultimately responsible for setting the “tone 
at the top” of the audit team and the transformational modeling behaviors 
should consistently be exhibited throughout the execution phase of the au-
dit. The lead audit partner must present a model of the appropriate team 
level mindset. In addition, sound ethical decision-making is a significant ele-
ment of high audit quality and the lead audit partner must also present a 
model of the appropriate ethical mindset. Simply speaking to a team-orient-
ed and ethical mindset is not enough, however; the lead audit partner must 
also provide a visible demonstration of how the execution of this mindset 
manifests. When reviewing the audit team’s work and interacting with the 
team members and client, the lead audit partner provides direct evidence of 
the acceptable and appropriate behaviors for team members to follow. Align-
ment of the lead audit partner’s “saying” with “doing” promotes the higher 
levels of trust that are found in highly engaged audit teams.

Phase 3: Performance Evaluation
Depending on the length of the audit, the third phase of team perfor-

mance management may take place after milestones determined during 
the planning phase or at the end of the audit. The criteria for measur-
ing profitability, timing, client service, and quality should be measured and 
evaluated. These measurements can come from profitability reports, time 
reports, client satisfaction reports, internal and external inspections, and 
independent reviewer evaluations.

The performance evaluation process adds a level of formality to the 
more “in the moment” contingent reward behaviors exhibited by the lead 
audit partner in the second phase of team performance management. By 
using formal metrics and multiple data points, the lead audit reinforces the 
performance goals and promotes the credibility of the performance man-
agement process. A milestone approach can be highly effective and if the 
evaluation is performed at a milestone date, the go-forward expectations 
can be revised to improve subsequent performance.

The completion phase of the audit provides an opportunity for the lead 
audit partner to perform a formal final evaluation. Both team and indi-
vidual goals should be considered in evaluating performance. The goals 
and objectives established in the planning phase and revised (if applicable) 
during the implementation phase are used as the basis for evaluation and 
there should be no uncertainty about the terms of performance. Addition-
ally, the lead audit partner should obtain as many perspectives of individual 
performance as possible, including gathering feedback from each team 
member and employees of the audit client who played a critical role in the 
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audit process. Communication of the performance evaluation needs to be 
transparent and clearly articulated by the lead audit partner.

Phase 4: Performance Consequences
During the consequences phase of team performance management, the 

rewards are mostly extrinsic in the form of raises and promotions that are 
based on the evaluation process performed in the evaluation phase of team 
performance management. Celebratory team outings create opportunities 
to strengthen relationships and build the cohesiveness that will be benefi-
cial for subsequent audit projects. Team bragging rights and “feel-good” 
attitudes are forms of intrinsic rewards that are experienced in audit teams. 
Finally, it should be stressed that team performance management is a cycle-
based approach whereby the results of one cycle are used in the planning 
phase of the next cycle. Therefore, the audit team results directly impact 
the goal setting process for the following audit. The consequences should 
be structured in a manner that promotes either improvement or continued 
high-performance in subsequent performance cycles.

CONCLUSION

Our research has positioned team engagement as a primary driver of high 
performing teams in team-centric organizations. Team engagement is a 
construct that goes beyond the simple “sum of the parts” approach that 
has previously been the primary focus of engagement related research. 
Teams consist of a collection of individuals who have dynamic interactions 
and share emotions with each other. Team engagement is an emergent 
phenomenon that effectively captures the characteristics of shared moti-
vational capabilities and strong psychological connections found in high 
performing teams. Given the theoretical and empirical findings to date, we 
propose that team-centric organizations should place a primary emphasis 
on team engagement in the development and evaluation of their teams.

The importance of team engagement in team-centric organizations 
creates the need to further the understanding of the factors that create 
a necessary foundation for team engagement to emerge. We have devel-
oped a conceptual team-based model with team engagement as the central 
construct. This conceptual model utilizes previous literature on individual 
performance management that includes the planning, implementation, 
evaluation, and consequences phases. We have extended these phases to 
the team level using a set of team management principles to create the 
phases of team performance management. We expect team performance 
management to have a direct and significant positive impact on the level of 
team engagement.
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Further, we propose that team performance management is enhanced 
by team leaders who consistently exhibit the full range of transformational 
and transactional behaviors throughout the phases of team performance 
management. These full range leadership behaviors are not mutually ex-
clusive, nor are they limited to a specific phase of team performance man-
agement. Effective leaders will use a combination of these behaviors across 
the lifecycle of the team; however, certain aspects of full range leadership 
are more salient at specific phases of team performance management. We 
identify the most salient dimensions of full range leadership in each of 
the phases of team performance management. This integration includes a 
strong emphasis on contingent reward leadership behaviors that are salient 
throughout the integrated phases of team performance management.

Team performance management and the full range leadership behav-
iors of the team leader represent two distinct constructs whose interaction 
is considered in our conceptual model. We propose that the leadership 
behaviors of the team leader moderate (enhance) the phases of team per-
formance management. As depicted in Figure 4.1, this interaction sets a 
foundation for team engagement, which in turn leads to high team per-
formance-related outcomes. Finally, empirical evidence on engagement at 
a team level unit of analysis has been extremely scarce. We leverage the 
limited prior research found in an audit team setting to develop a potential 
application of the complete model.
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ABSTRACT

With the rising interest in the effect of feedback on performance in teams, the-
oretical models have been developed to explain when and how different factors 
influence the relationship between feedback and performance in teams. How-
ever, most of the extant conceptual models tend to neglect that in the context 
of the contemporary work environment, team processes are influenced by con-
textual factors that originate outside such teams and more generally outside 
organizations. The research has also acknowledged that such contextual factors 
influence the relationship between feedback and performance in teams, but 
there is currently no review paper that integrates these extant research find-
ings to show how this process is likely to occur. To address this limitation, we 
systematically review the research on the relationship between feedback and 
performance in teams published up to 2021, integrate our findings into a mul-
tilevel model, and identify the research gaps. We provide a rationale for our 
multilevel analysis based on the multiple team membership perspective and 
spillover theory, which we also use to suggest avenues for future research to 
further advance the literature on feedback and performance in teams.

The past years have witnessed a rise in research on the relationship be-
tween feedback and performance in teams (e.g., Aakvik et al., 2017; Glik-
son et al., 2019; Hoever et al., 2018) as feedback is a critical enabler of 
performance management in team-centric organizations (Geister et al., 
2006; Glikson et al., 2019; Kozlowski & Ilgen, 2006). Defined as a subset 
of information denoting how well individuals are meeting various goals at 
work (Herold & Greller, 1977), feedback is found to elevate performance 
(Heslin & Latham, 2004; Song et al., 2018), which can also be referred to as 
the job responsibilities that are formally required to be fulfilled (i.e., in-role 
performance; Katz & Khan, 1978) as well as voluntary extra work activities 
(i.e., extra-role performance; MacKenzie et al., 1998). However, the feed-
back–performance relationship in teams is rather a complex phenomenon 
that is heavily influenced by contextual factors (Aakvik et al., 2017; Peterson 
& Behfar, 2003; Van Thielen et al., 2018).

Several theoretical models have been developed to propose which con-
textual factors could potentially influence the feedback-performance re-
lationship in teams (e.g., Gabelica & Popov, 2020; Gabelica et al., 2012; 
London & Sessa, 2006). While such models have been helpful in provid-
ing a comprehensive overview, emerging empirical evidence has signaled 
that they have at least two significant limitations. First, these models ad-
dress the relationship between feedback and performance in teams from 
only individual and within-team levels of analysis. Therefore, the contextual 
factors that originate from outside of teams are not accounted for while 
the research does show that they influence the relationship between feed-
back and performance in teams (Ashford et al., 2018; Glikson et al., 2019; 
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Sánchez-Expósito & Naranjo-Gil, 2020). Thus, the extant models generally 
fail to take into consideration that in the contemporary work environment, 
team members tend to be part of more than one team at a time, referred to 
in the team literature as multiple team membership (O’Leary et al., 2011), 
and they increasingly work remotely (Kniffin et al., 2021). Therefore, con-
textual factors influencing team processes in the contemporary work envi-
ronment operate not only at the intra-team level (i.e., within-team level) but 
also at the inter-team (i.e., between-team) and extra-team levels (i.e., con-
textual factors that originate beyond the team context; Sánchez-Expósito 
& Naranjo-Gil, 2020; Van Thielen et al., 2018; Wu et al., 2014). Second, 
these extant models were originally designed to propose a theory on the 
influences of contextual factors on feedback in teams without specifically 
identifying the contextual factors that have been found in the empirical re-
search to influence the feedback–performance relationship in teams. Thus, 
to our knowledge, no systematic literature review yet exists that identifies 
multilevel contextual influences on the feedback-performance relationship 
in teams and integrates them in a model. This gap has led to misalignments 
of the empirical research on feedback in teams with contemporary modes 
of working and has caused fragmentation in this research field.

With this paper, we aim to address these limitations. We first synthesize 
the existing evidence on the contextual influences on the relationship be-
tween feedback and performance in teams incorporating a multilevel anal-
ysis. We do this by systematically reviewing 81 studies published up to 2021. 
In this way, we adjudicate and clarify the knowledge foundation of the field 
(Cronin & George, 2020). Next, we integrate our findings into a model 
and identify the research gaps in the literature. We advance the literature 
on feedback and performance in teams by proposing, based on spillover 
theory, a future research agenda for multilevel contextual influences that 
can be further empirically tested.

Rationale for a Multilevel Analysis

The theories that have been developed to explain the contextual influenc-
es on the relationship between feedback and performance in teams (Gabeli-
ca & Popov, 2020; Gabelica et al., 2012; London & Sessa, 2006) have focused 
only on addressing the contextual factors at the intra-team level, that is, the 
factors that are derived from within a team (Presbitero et al., 2017). For exam-
ple, London and Sessa (2006) proposed a model on the relationship among 
feedback, learning, and performance in groups. The underlying idea of their 
model is that the way in which feedback is processed and used may be influ-
enced by conditions that occur at both the individual and team levels such 
as demands and goals; accountability for performance; learning orientation; 
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and engagement in adaptive, generative, or transformative learning. London 
and Sessa’s (2006) model was further extended by Gabelica et al. (2012) with 
influential feedback characteristics on teams such as level, type, and different 
combinations of feedback. More recently, Gabelica and Popov (2020) used 
the latter model to conceptualize how team members’ cultural orientations 
influence the effect of feedback on performance in teams.

However, spillover theory (Edwards & Rothbard, 2000) illuminates the 
limitations of this approach as it is very narrow and does not fully represent 
how individuals work in contemporary teams. Spillover theory first origi-
nated in the work-life domain research to explain how the experiences of 
one person in one life domain, such as personal life, impact and transmit 
experiences into another life domain, such as work (Edwards & Rothbard, 
2000). This spillover effect occurs through diverse mechanisms: (a) unin-
tentionally due to cognitive and motivational processes such that positive 
moods derived from home enhance motivation and cognitive functioning 
at work, which in turn increase one’s role performance (Staw et al., 1994) 
leading to more extrinsic rewards and positive moods at home; (b) due to 
scripts, that is, memorized knowledge structures of skills, behaviors, and 
values that spill over as they become ingrained and describe the correct 
sequence of events in familiar situations (Abelson, 1981), influencing one’s 
behaviors across domains (Lord & Kernan, 1987).

More recently, spillover theory was also used to explain how team process-
es are influenced by the moods, experiences, skills, values, and behaviors that 
are transmitted from other teams and thereby influence how teams function. 
People are often part of multiple teams and gain unique experiences from 
working in different teams (Mathieu & Chen, 2011), which they bring to-
gether when transitioning from one team to another (Ashforth et al., 2000). 
This phenomenon is referred to as multiple team membership (O’Leary et 
al., 2011). Switching between teams initiates an inter-team spillover effect as 
experiences from the one team impact how the other team functions (Chen 
et al., 2019). Such contextual influences are identified in the literature as 
inter-team level contextual factors (Presbitero et al., 2017) and are thus also 
relevant for the feedback and performance relationship in teams. 

In addition to inter-team level contextual factors, it is also reasonable to 
suggest that influences from outside of teams such as organizational human 
resource practices (Bednall et al., 2014) and influences from a broader 
environment are relevant for the feedback–performance relationship in 
teams. As individuals were forced to work from home during the Covid-19 
pandemic, these experiences from the home sphere are now largely also 
influenced by the new work arrangements and could thus be brought into 
teams, thereby affecting how they function (Van der Lippe & Lippényi, 
2020). In addition, other contextual factors that originate outside of teams, 
such as organizational characteristics, are worthwhile to consider in the feed-
back–performance relationship in teams. For instance, how organizational 
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support is perceived by team members also influences inter-team dynamics 
and performance (Gelbard & Carmeli, 2009). Such contextual factors stem 
from outside teams, from either the organization or the broader environ-
ment outside of the organization, and they are referred to as extra-team 
level factors (Van Osch & Steinfield, 2016; Van Thielen et al., 2018).

METHOD

A systematic literature review is a literature review method that involves a sys-
tematic, replicable, and scientific search process with the purpose of identify-
ing relevant articles in a fragmented area of research (Siddaway et al., 2019). 
By comparison, meta-analyses tend to focus more on assessing individual re-
lationships between independent and dependent variables (e.g., Ritz et al., 
2016; Rosenthal & DiMatteo, 2001). As our focus was on identifying contex-
tual influences on the feedback-performance link in teams to explore gaps 
in the literature and to propose a model to be tested in future research, a 
systematic literature review was more appropriate (Cooper, 2010).

As recommended by Siddaway et al. (2019), we adhered to preferred 
reporting items for systematic reviews and meta-analyses (PRISMA) guide-
lines (Moher et al., 2009) in (a) planning the execution of this literature 
review and (b) summarizing the review method in a flow diagram (i.e., Fig-
ure 5.1), which is the best practice based on PRISMA (Daniels, 2019). We 
relied on these guidelines as they are the most applicable across various 
research areas (Siddaway et al., 2019). We then performed the literature 
review following Crossan and Apaydin (2010) in three steps: collecting the 
data, analyzing the data, and reporting the results.

Data Collection

To identify relevant studies for this systematic review, we performed an 
open search on all the empirical research on the relationship between feed-
back and performance in teams without specifying a time span to not limit 
its comprehensiveness. We then established the conceptual boundaries for 
the phenomena under investigation (Denyer & Tranfield, 2009). In par-
ticular, we set the boundary conditions for the concepts “feedback,” “per-
formance,” and “team.” We used Herold and Greller’s (1977) definition 
of feedback because it captures the many definitions of feedback that are 
available in the literature (e.g., Kluger & DeNisi, 1996; Lam et al., 2011). 
Herold and Greller (1977) refer to feedback as

a subset of information available to individuals in their work environment. 
Feedback is the information that denotes how well individuals are meeting 
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various goals. In the interpersonal realm, feedback involves information 
about how individual behaviors are perceived and evaluated by relevant oth-
ers; (as cited in Ashford & Cummings, 1983, p. 3)

it can be both unsolicited and sought by individuals (Ashford & Cummings, 
1983). “Feedback may pertain to both establishing the appropriate behav-
iors to achieve a goal and how well an individual is enacting those behaviors 
to achieve the goal” (as cited in Ashford & Cummings, 1983, p. 3). Such 
feedback can be formally and informally given by managers (e.g., Wang 
et al., 2009), informally given by peers (e.g., Druskat & Wolff, 1999), or 
proactively sought by individual team members (e.g., Ashford et al., 2018).

Next, we classified performance in teams in terms of in-role and extra-
role performance. Team members’ in-role performance concerns their job 
responsibilities that are formally required to be fulfilled (Katz & Khan, 1978), 
while extra-role performance concerns voluntary extra-work activities (MacK-
enzie et al., 1998). In teams, in-role and extra-role performance can take the 
form of individual or collective activities (e.g., DeShon et al., 2004) because 
team members may be assigned to work on individual tasks (e.g., Aakvik et 
al., 2017) and/or collaborative tasks (e.g., Geister et al., 2006).

Finally, we defined a team as “two or more individuals with specified roles 
interacting adaptively, interdependently, and dynamically toward a common 
and valued goal” (Salas et al., 1992, as cited in Salas et al., 2005, p. 559). 
Even though the concepts “team” and “group” are often used interchange-
ably in the literature (e.g., Keyton & Heylen, 2017), the most distinguishing 
difference between them is that compared to groups, teams consist of high-
ly interdependent individuals who rely on each other to achieve performance 
(Ilgen et al., 2005; Kozlowski & Ilgen, 2006). Therefore, teams with high 
interdependence are “real teams” while those with low interdependence 
carry the label “working groups” (Katzenbach & Smith, 1993). In addition, 
this review focuses on teams in a work context only. Sports teams were ex-
cluded because the context of teams is very different in sports compared to 
the work context. For instance, in sports, performance measures are clearly 
defined while in a work environment, that is not the case (Harder, 1992). 
There are also clear practical distinctions between sports and work teams, 
for example, sports teams are structurally predetermined; therefore, indi-
viduals will always be part of a team, while employees in an organization can 
be assigned to perform both individual work and teamwork for different 
occasions (Barker et al., 2010). Third, self-managing teams are increasingly 
popular in business and medical contexts while a hierarchical structure is 
still prevalent in sports teams (Barker et al., 2010).

Once the boundary conditions were set, we performed a Boolean search 
using the terms “feedback AND performance AND team*.” To ensure a rig-
orous search of peer-reviewed articles, we used the Institute for Scientific 
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Information (ISI) Web of Knowledge Social Sciences Citation Index (SSCI) 
database, which is the most comprehensive database for academic journals in 
multiple disciplines (Guz & Rushchitsky, 2009). We did not preselect based 
on disciplines as we aimed to gather relevant articles from various disciplines.

Data Analysis

The search process generated 1,761 articles. After eliminating duplicates, 
1,756 articles remained. The abstracts of all these articles were manually 
screened. During this process, 1,573 abstracts were excluded for the follow-
ing reasons: The articles focused on teams that were not studied in a work 
context (e.g., game players, sports), the articles were not empirical studies and 
feedback was not a clear independent variable (e.g., part of an intervention 
or an outcome variable/moderator), the articles did not focus on teams and 
feedback was not given among or to subjects (e.g., feedback on training), or 
performance was not a clear outcome variable. This manual screening proce-
dure resulted in 183 suitable abstracts for full article review as the next step of 
the analysis. These 183 articles were also screened to explore other relevant 
references, which resulted in 15 articles that were added to the sample be-
cause they met our article inclusion criteria. After adding these 15 articles, 
198 articles were subjected to full article review. These 198 articles were coded 
and analyzed based on the following criteria: (a) the definition of feedback, 
teams, and performance; (b) the type of feedback (e.g., formal versus infor-
mal, process versus performance-focused, individual versus team-oriented, 
positive versus negative); (c) the type of performance (i.e., in- versus extra-
role); (d) team-level contextual factors (intra/inter/extra); (e) team charac-
teristics (e.g., size, industry); (f) sample characteristics; (g) the methodology; 
(h) the main results; and (i) the discipline (e.g., psychology, management). 
Performance was categorized as in- or extra-role performance depending on 
whether it was expected (i.e., in-role performance) or unexpected (i.e., extra-
role performance) from an employer’s perspective (Balkin et al., 2015). We 
excluded 117 articles because their focus was out of the scope of our review, 
that is, they were not empirical studies, feedback was not an independent vari-
able, performance was not a dependent variable, teams were not studied in a 
work context, the article was not written in English, or definitions of feedback 
and performance other than those employed in this study were used. In the 
latter case, an article was excluded, for example, because the independent 
variable was a team’s failure to reach performance goals, which was not in line 
with Herold and Greller’s (1977) definition. Similarly, articles that used other 
definitions of performance were excluded when the definition of their out-
come variable was not in line with the definition of performance used in this 
review. Examples of such outcome variables were collective efficacy beliefs, the 
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effectiveness of a feedback tool, team coordination, autonomy, communica-
tion skills, or knowledge sharing. Additionally, if feedback was a mediator, the 
article was included only if the direct relationship was also focused on feed-
back and performance. As a result, the final sample consisted of 81 empirical 
articles. Figure 5.1 displays the systematic review process.

Reporting the Results

Last, we present the results based on the categorization of contextual 
influences as first proposed by London and Sessa (2006); namely, feedback, 

Figure 5.1  The systematic review process.
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individual, and team characteristics. Feedback characteristics include as-
pects such as feedback valence, source, purpose, and clarity; individual and 
team characteristics involve aspects such as demands, goals, perceptions, 
and the processing of feedback at both the individual and team levels; feed-
back orientation at the individual level and feedback culture at the team 
level. We identified and added more subcategories at the intra-, inter-, and 
extra-team levels that were not part of London and Sessa’s (2006) model 
such as team processes, team emergent states, leader behavior, interaction 
among team members, the performance of other teams, organizational 
characteristics, and external organizational environment characteristics. 
We further distinguished between the categories based on conditions and 
mechanisms: Conditions are variables that specify when a particular effect 
between the predictor and the outcome variable holds while mechanisms 
explain why and how those effects occur (Baron & Kenny, 1986).

RESULTS

Feedback Influence on Performance in Teams Without 
Considering Contextual Factors

In our sample, the largest group of studies, that is, 63 empirical papers, 
found a positive direct relationship between feedback and performance in 
teams. Of these studies, 61 examined the relationship between feedback 
and in-role performance, while two examined extra-role performance, of 
which one study focused on overall employee creativity and one study fo-
cused on organizational citizenship behaviors (OCBs). Of the remaining 18 
studies from our sample of 81 papers, only two found a negative relation-
ship between feedback and in-role performance, seven found a nonsignifi-
cant relationship between feedback and performance in teams, and six did 
not investigate the direct relationship. Three studies of these remaining 18 
papers in our sample employed qualitative methods, of which two argued 
for a positive relationship between feedback and performance and one did 
not find any influence of feedback on performance. Our analysis of these 
papers suggested that the effect of feedback on team performance also de-
pends on a variety of contextual factors at the team level, upon which we 
elaborate in the following paragraphs.

Intra-Team Level Contextual Factors

We found that, in total, 26 articles investigated intra-team level contex-
tual factors, that is, factors derived from within a team. Seventeen articles 
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investigated contextual factors as conditions such as feedback, individual, 
and team characteristics, interaction among team members, team pro-
cesses, and team emergent states. Twelve studies focused on examining the 
mechanisms to explain the ways through which feedback affects perfor-
mance in teams such as team processes, team emergent states, and individ-
ual characteristics. Some intra-team level contextual factors were identified 
as both conditions and mechanisms (interpersonal trust and team reflexiv-
ity) in the feedback–performance relationship in teams.

Conditions

Feedback characteristics.  In two studies, timing, that is, when feedback is 
given, is an important condition influencing performance in teams. Drus-
kat and Wolff (1999) showed that compared to the beginning or the end 
of a project, peer appraisal as a type of feedback is most effective when 
conducted midway through the project. Similarly, Kerr et al. (2005) showed 
that delaying or presenting feedback at the end attenuates the Köhler ef-
fect whereby a less capable individual works harder than another individual 
when working together, which suggests that to maximize performance gains 
in teams, feedback needs to be timely. In addition to timing, two studies 
show that the target, that is, the receiver(s) of feedback, is another impor-
tant factor influencing the effect of feedback on performance in teams. For 
instance, Henning et al. (1997) found that providing feedback to two team 
members is better for performance than providing it to only one member. 
In a different study, Goomas et al. (2011) showed that providing aggregated 
group performance feedback in addition to individual feedback is benefi-
cial to productivity. Finally, Lant and Hurley (1999) found that the valence 
of feedback, that is, positive or negative, influences the effect of perfor-
mance feedback on the investment decision-making of top management 
teams such that the greater the extent to which performance exceeds as-
piration (i.e., positive feedback), the greater the increase in investment in 
production as a result of performance feedback. Conversely, the greater the 
extent to which aspiration exceeds performance (i.e., negative feedback), 
the greater the decrease in investment as a result of performance feedback.

Individual characteristics.  One study found that individual characteris-
tics, that is, team members’ predispositions and abilities in a team, also in-
fluence the relationship between feedback and performance in teams. Wu 
et al. (2014) showed that feedback inquiry leads to higher performance in 
flexible work teams, particularly for team members high in attachment anx-
iety (i.e., members who perceive themselves as incapable and who there-
fore need approval), as opposed to attachment avoidance (i.e., members 
who do not trust others and who therefore avoid intimate relationships; 
Brennan & Bosson, 1998). Thus, attachment style influences the relation-
ship between feedback inquiry and job performance in a team.
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Team characteristics.

Team emergent states.  Team emergent states, which are defined as “prop-
erties of the team that are typically dynamic in nature and vary as a func-
tion of team context, inputs, processes, and outcomes” (Marks et al., 2001, 
p. 357), were found to influence the feedback-performance relationship in 
one study. Specifically, Lampel and Jha (2017) found that nonperformance-
based inertia, that is, team commitment, which is measured as the number of 
design competitions in which a team has participated, negatively moderates 
the relationship between performance feedback and design change as a per-
formance criterion. Team commitment can be considered to be an emergent 
state because it can vary in terms of strength (i.e., strong versus weak).

Team processes.  Team processes, which are defined as “members’ interde-
pendent acts that convert inputs to outcomes through cognitive, verbal, and 
behavioral activities directed toward organizing taskwork to achieve collec-
tive goals” (Marks et al., 2001, p. 357), affected the feedback-performance 
relationship in teams in two studies. Sakka et al. (2016) found that uncer-
tainty and equivocality, that is, the lack of information and understanding 
about user requirements and technology in a team, respectively, influence 
the effect of feedback on project performance such that performance is en-
hanced when uncertainty and equivocality are high but deteriorates when 
they are low. In addition, Ertaç et al. (2019) showed that the relationship 
between private or public feedback and team performance is influenced by 
whether team performance is determined by the weakest or the strongest 
link in a team. If team performance is determined by the best performer, 
that is, team goals are achieved by high-ability members, then public and 
private feedback is better than no feedback. However, if team performance 
is determined by the weakest link in the team, then no feedback is better 
for team performance. This suggests that feedback has the greatest effect 
on performance only when teams have sufficient information, understand-
ing, and high-ability members.

Team leader behavior.  The results of five studies demonstrate the important 
role of the team leader on the effect of feedback on performance in teams. 
For instance, Gort et al. (2013) found that team leader behaviors, such as 
motivating team members and repeating project goals, contribute to the 
coordination of group activities, which positively influence performance 
in teams. Wang et al. (2009) showed that a team leader’s feedback-giving 
approach influences the relationship between feedback and performance. 
The most effective approach in giving written feedback is a combination 
of empathetic and direction-giving approaches, that is, leaders simulta-
neously share emotion with team members to build interpersonal bonds, 
together with direction-giving language, that is, clarifying team members’ 
goals and duties to minimize uncertainty in the team. Additionally, Fan et 



126  ⏹  A. MOCKEVIČIŪTĖ et al.

al. (2014) found that the effectiveness of a team leader feedback approach 
depends on how the team leader gives instructions to the team. A demand-
ing feedback approach leads to more idea generation when teams receive 
direction-giving instructions, that is, instructions that clarify the task goals 
and requirements to diminish role and task ambiguity, while an encourag-
ing feedback approach stimulates creativity when teams receive instructions 
written in more empathetic language, that is, by complimenting and in-
spiring team members’ good work. Moreover, Iyengar and Schotter (2008) 
showed that subjects whose supervisors provided them with advice that was 
costly to ignore (i.e., the subjects were penalized for ignoring the supervi-
sor’s advice) learned better and were better at decision-making than those 
who could freely ignore their supervisor’s advice. In addition, Hecht et al. 
(2019) examined team managers’ discretion in providing relative perfor-
mance feedback. They showed that team managers selectively use relative 
performance information, that is, they provide it to low-performing em-
ployees and withhold it from high-performing employees, which encour-
ages low-performing employees to increase their effort and high-perform-
ing employees to sustain their effort, leading to greater collective effort in 
achieving team performance due to feedback.

Interaction among team members.  Interaction among team members also 
has an influence on the feedback-performance link in teams as shown in 
three studies. Chang et al. (2008) found that instructor feedback on team 
performance is beneficial for improving task performance only when team 
cooperation and not individual effort is required. This suggests that inter-
action between team members is better for performance than no interac-
tion (i.e., individual effort) and that feedback must be provided on those 
aspects of performance that are relevant for task completion (i.e., team co-
operation instead of individual effort). In addition, Gabelica et al. (2014) 
found that team reflexivity, that is, team interactive discussion among team 
members immediately after receiving feedback on performance, increases 
the benefit of team performance feedback compared to teams that receive 
no feedback or only team feedback without such a team discussion. Simi-
larly, Giesbers et al. (2016) found that nursing teams that use feedback to 
interact and reflect on performance are more effective in translating feed-
back into corrective behaviors than those that do not undertake such inter-
action and reflection. These studies show that feedback discussions among 
team members enhance the feedback effect on performance in teams.

In sum, at the intra-team level, various conditions were found to influ-
ence how feedback impacts performance in teams. Feedback characteris-
tics, such as timing, target, and valence, influenced the feedback-perfor-
mance link such that feedback was most effective in increasing performance 
when it was not delayed and was presented midway through a project. In 
addition, individual characteristics, such as attachment style, impacted the 
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effect of feedback inquiry on performance such that feedback inquiry was 
most influential when individuals were high in attachment anxiety. Last, 
team emergent states (i.e., high team commitment), team processes (suf-
ficient understanding and knowledge in a team), team leader behavior 
(i.e., leader’s motivating, empathic and direction giving feedback approach 
and discretion in providing feedback), and the interaction among team 
members (i.e., discussion and reflection) all strengthened the feedback-
performance relationship in teams.

Mechanisms
Our analysis revealed that several mechanisms were examined at the in-

tra-team level. These mechanisms can be grouped according to their focus 
on team processes, team emergent states and individual characteristics.

Team processes.  In six studies, we identified several team processes as 
mechanisms in the relationship between feedback and performance in 
teams. Eddy et al. (2013) related the use of an online guided team debrief-
ing tool to improve performance through an indirect significant positive 
effect of team members’ attention to teamwork and team self-correction. 
DeShon et al. (2004) found the relationship between feedback and team 
performance to be mediated by self-regulatory and team regulatory inten-
tions and actions. Vashdi (2013) focused on guided team reflexivity, that 
is, a type of feedback in which team members identify and minimize the 
discrepancies between desired and actual performance, and found that the 
relationship between such feedback and performance occurred via a team’s 
attention to detail. We also found several studies showing how team pro-
cesses explain the feedback-performance link in teams but only under cer-
tain conditions. For instance, Hoever et al. (2018) found that informational 
diversity as a condition, that is, differences in team members’ task-related 
knowledge, interacts with positive and negative feedback, which jointly af-
fect team creativity via elaboration, that is, teams sharing and integrating 
their task-relevant information (Van Knippenberg et al., 2004), and gen-
erative information processing routes, that is, team members drawing on 
each other’s input and sharing incomplete ideas (Dugosh et al., 2000). In 
particular, negative feedback increases team creativity via elaboration when 
team members are informationally diverse, while positive feedback enhanc-
es team creativity via generative processing when teams are not informa-
tionally diverse. In addition, Hollenbeck et al. (1998) showed that process 
feedback affects team decision-making accuracy via different mechanisms, 
specifically, hierarchical sensitivity, that is, the impression of how optimally 
the team leader uses their staff, and information distribution, that is, how 
well the team is informed about decisions. However, these mechanisms 
were stronger when teams had more experience working collaboratively. 
Last, in a study by Glikson et al. (2019), process feedback, which reflects 
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how an individual performs a task in a team, positively affects team perfor-
mance through the mediating effect of team effort only in virtual teams 
with a low proportion of highly conscientious team members, that is, those 
who are highly self-organized.

Team emergent states.  We also identified emergent states as mechanisms 
in the relationship between feedback and performance in teams in five 
studies. For example, Mesch et al. (1994) found that collective goals medi-
ate the positive relationship between negative feedback and team perfor-
mance. Jung and Sosik (2003) showed that group potency and collective 
efficacy, which are dynamic collective perceptions about a group’s capabili-
ties (Marks et al., 2001), mediate the relationship between feedback and 
performance in teams. In a study by Geister et al. (2006), the relationship 
between team process feedback and team performance is mediated by in-
terpersonal trust in virtual teams, which is a dynamic team state due to its 
unstable nature (i.e., more versus less trust). Tindale et al. (1991) found a 
positive mediating relationship between feedback, performance expecta-
tions, which are dynamic beliefs about future performance, and the perfor-
mance of individuals in teams.

We also found one study showing how a team emergent state mediates the 
feedback-performance relationship in teams but only under a certain condi-
tion. Peterson and Behfar (2003) found that task and relationship conflict 
mediate the negative team performance feedback-performance link. How-
ever, if a team builds intra-group trust, such trust serves as a buffer to the 
negative effect of negative performance feedback on team performance.

Individual characteristics.  Regarding individual characteristics, only one 
study, by Li et al. (2009), reported that team member satisfaction mediates the 
relationship between team performance feedback and team performance.

In sum, several mechanisms were found to explain the relationship 
between feedback and performance in teams, which are team processes 
(i.e., effort, information distribution, attention to teamwork and detail, and 
individual and team self-regulation), team emergent states (i.e., collective 
efficacy, inter-team trust, conflict, performance goals and expectations), 
and individual characteristics (i.e., team member satisfaction). Some of 
these mechanisms, such as team processes and emergent states, were effec-
tive only under certain conditions.

Inter-Team Level Contextual Factors

Conditions

Performance of other teams.  Surprisingly, only two studies in our sam-
ple investigated inter-team level factors, that is, factors that present when 
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different teams collaborate or communicate together (Presbitero et al., 
2017), as conditions for the relationship between feedback and perfor-
mance in teams. Sánchez-Expósito and Naranjo-Gil (2020) showed that rel-
ative performance feedback given to team members to compare their per-
formance has a negative effect on the performance of individuals in teams 
but that this effect is mitigated by between-group relative performance 
feedback (i.e., comparing one’s group performance to that of another 
group, thus creating social competition; Turner, 1975). This means that 
the performance of individuals in teams is lower only when within-group 
relative performance feedback is given compared to when both within- and 
between-group feedback are present. In addition, Lampel and Jha (2017) 
found that performance-based inertia, that is, reaching a performance lev-
el that marks an overall performance level of competing teams, negatively 
moderates the relationship between feedback and performance in a team.

In sum, the limited research on inter-team level contextual factors sug-
gests that team members’ awareness of how other teams perform can en-
hance the effect of feedback on performance. However, when team mem-
bers aim to achieve the performance level of competing teams, this likely 
hinders the effect of feedback on performance in teams.

Extra-Team Level Contextual Factors

Our analysis revealed that research examining extra-team level factors as 
mechanisms or conditions is also scarce, identifying only five studies. These 
five studies can be grouped into organizational characteristics, that is, ac-
tions of the senior management, interdepartmental dynamics and organi-
zational systems (Kirca & Hult, 2009) as well as external organizational en-
vironment characteristics (i.e., influences from outside the organization).

Conditions

Organizational characteristics.   Choi et al. (2019) found that board and 
management team outsiderness, that is, the proportion of nonemployee 
directors/executives tenured outside of the firm to the total directors/ex-
ecutives tenured in a year, moderates the relationship between feedback 
and performance such that higher outsiderness increases the respon-
siveness to performance feedback. Bednall et al. (2014) showed that the 
strength of organizational human resource management (HRM) practices 
improves the relationship between high-quality performance appraisal and 
employees’ voluntary engagement in informal learning activities as a type 
of performance. Aakvik et al. (2017) found that incentives moderate the re-
lationship between individual relative performance feedback and the pro-
ductivity of individual employees in teams, such that the relationship is the 
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strongest when bonuses depend on collective team performance and not 
on the performance of individuals in teams.

External organizational environment characteristics.   Van Thielen et al. 
(2018) showed that environmental extremity, that is, the extent to which 
the external environment involves high risk, high environmental demands 
and consequences for low performance, influences the effect of construc-
tive feedback on team effectiveness in police teams such that constructive 
feedback has a positive effect on team effectiveness and performance; how-
ever, this effect is constrained in teams working under high extremity.

Mechanisms

Organizational characteristics.   Only one study investigated a mechanism 
operating only under certain conditions at the extra-team level. Ashford 
et al. (2018) found that CEO feedback-seeking leads to higher firm per-
formance via top management team (TMT) potency, that is, beliefs about 
team capabilities (Gully et al., 2002) and that this relationship is moderated 
by the CEO’s vision for the organization such that the mediating effect is 
the strongest when the CEO does not articulate a clear vision.

In sum, the research on extra-team level influential factors is also lim-
ited. Organizational characteristics are examined as conditions influencing 
the relationship between feedback and performance in teams such that the 
effect of feedback on performance was the greatest when the management 
team had members tenured outside of the organization, when the HRM 
practices were stronger, when bonuses depended on collective rather than 
individual performance, and when the CEO did not articulate a clear vi-
sion, feedback had its strongest effect via TMT potency. Only one external 
organizational environment characteristic (i.e., environmental extremity) 
is examined as a condition such that the feedback-performance link was 
the strongest when the team worked under low environmental extremity. 
Table 5.1 provides an overview of all the articles, definitions of feedback 
and performance, and contextual influences at the intra-, inter-, and extra-
team levels identified in this review.

DISCUSSION

The purpose of this paper was (a) to provide a comprehensive review of 
intra-, inter-, and extra-team contextual influences for the feedback-perfor-
mance relationship in teams; (b) to identify gaps; and (c) to propose fu-
ture research directions to further enhance the literature on feedback and 
performance in teams. We accomplished these objectives by reviewing 81 
articles on the relationship between feedback and performance in teams.
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Based on our findings, we conclude that the research on intra-team in-
fluences is more advanced compared to the work that has been done at 
inter- and extra-team levels. With our comprehensive review, we contribute 
to the existing theoretical models on feedback and performance in teams 
in several ways. First, we extend the model of London and Sessa (2006) 
and Gabelica et al. (2012) by showing that diverse feedback characteristics 
are not only an independent variable but also a condition under which 
feedback has a stronger or weaker effect on performance in teams. Second, 
we demonstrate that contrary to the two existing models, the mechanisms 
through which feedback exerts its effect on performance in teams, are not 
only processing and perceptions of feedback but also various team process-
es, emergent states, and individual characteristics.

In addition, we extend the existing conceptual models (Gabelica et al., 
2012; Gabelica & Popov, 2020; London & Sessa, 2006) by showing that inter-
team contextual factors also influence the relationship between feedback and 
performance in teams. Although this stream of research is still at an early stage, 
our review demonstrates that other teams’ performance influences the effect 
of feedback on performance within teams. This suggests that other teams and 
interactions with those teams alter within-team processes such as feedback. We 
also contribute to the existing conceptual models by adding relevant extra-
team level contextual factors. Our review shows that factors at the organization-
al level, such as management team practices and characteristics, and factors 
from the external organizational environment also influence the effect of feed-
back on performance in teams. This means that influences outside of teams 
and organizations more broadly spill over to affect within-team processes.

However, we also identified that more research is needed to further un-
ravel how the relationship between feedback and performance in teams is 
shaped by inter- and extra-team contextual factors. We contribute to the 
advancement of this stream of research by developing future research ideas 
based on the multiple team membership perspective and spillover theory.

Toward a Multilevel Model of Feedback and 
Performance in Teams: Future Research Suggestions

By drawing on spillover theory, the MTM perspective, and the findings of 
our literature review, we further discuss which other inter- and extra-team 
contextual factors can influence the feedback–performance relationship in 
teams. We suggest that some of the conditions and mechanisms that were 
found in our literature review at the intra-team level can be further examined 
at the inter-team level: specifically, inter-team processes, inter-team emergent 
states, and inter-team characteristics. We also identify factors at the extra-team 
level that can be further investigated in future research. Figure 5.2 displays 
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a multilevel model that integrates our literature review findings and sugges-
tions for future research.

Inter-Team Level Contextual Factors

Inter-team characteristics.

Team leaders’ feedback approaches.  Team leaders provide feedback to 
their subordinates, which is important for effective performance in teams 
(e.g., Fan et al., 2014). As team leaders can lead multiple teams simultane-
ously (e.g., Luciano et al., 2014), they can apply the same effective leader-
ship practices, such as providing feedback, across those teams (Morgeson et 
al., 2010). Indeed, as has been previously discussed, individuals encode cer-
tain behaviors and skills as scripts that are activated across similar situations, 
resulting in similar behaviors (Lord & Kernan, 1987). Thus, team leaders 
who lead multiple teams can transfer their experience with the provision 
of feedback from team to team, initiating an inter-team spillover effect that 
can consequentially affect how feedback influences performance in teams.

Team feedback culture.  Teams have their own norms, processes, and char-
acteristics, that is, team culture, which has a powerful influence on how 
team members complete their work (Hackman, 1992). Within an organiza-
tion, various teams can have different team cultures (Cabana & Kaptein, 
2019); thus, if an individual is a part of multiple teams simultaneously, they 
may be exposed to different team norms and expectations that they must 
manage (van de Brake et al., 2020). Team culture also has an effect on team 
members’ performance and knowledge sharing (Shin et al., 2016), which 
indicates that it is possible to create a team feedback culture where feedback 
flows openly and is appreciated and sought out (London & Smither, 2002). 
Thus, the different extents to which team cultures promote feedback can 
be influential for the feedback-performance relationship in teams. Particu-
larly because of the MTM and the spillover effect, team feedback cultures 
can spill over from one team to another, thereby influencing the feedback-
performance process in teams.

Inter-team processes.

Frequency of feedback exchange between teams.  In this review, we identified 
several studies on the effect of proactive feedback giving and seeking on 
performance in teams (e.g., De Stobbeleir et al., 2020). Proactive feedback 
seeking is a conscious effort to determine the adequacy of one’s behaviors 
(Ashford, 1986) that increases team effectiveness (Bunderson & Boum-
garden, 2010) and fosters creativity due to the diverse input obtained (De 
Stobbeleir et al., 2011). Following this reasoning, we argue that because of 
MTM, there are more opportunities to exchange valuable knowledge with 
team members who have collected diverse perspectives from other teams 
(Mortensen et al., 2007). Team members who are part of several teams may 
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thus be more likely to engage in proactive feedback seeking and giving in 
teams, thereby creating more possibilities for improving performance in 
teams (Bunderson & Boumgarden, 2010). However, MTM can also hamper 
informal feedback giving and seeking in teams because team members who 
are part of multiple teams can perceive MTM as a job demand rather than 
a job resource due to their increased responsibilities (Pluut et al., 2014). 
Such team members may then be less willing to put forth extra effort to 
seek and give feedback as doing so would further increase their job de-
mands, which could hamper performance in teams. Thus, future research 
can focus on the frequency of feedback exchange between different teams 
and examine how that affects the relationship between feedback and per-
formance within teams when members are part of multiple teams.

Inter-team emergent states.

Inter-team conflict.  In our review, conflict in a team was identified as a 
mechanism between negative team performance feedback and perfor-
mance (Peterson & Behfar, 2003). Such conflict not only occurs within a 
team (Jehn et al., 2013) but can also be transmitted from one team to an-
other (Sassenberg et al., 2007). Van Bunderen et al. (2018) showed that 
due to conflicts between teams, a resource threat is transmitted to teams, 
that is, individuals’ fear of personal resource deprivation. Therefore, a com-
petitive mindset develops among team members, discouraging them from 
sharing resources with their teammates. One such beneficial resource that 
employees proactively seek and share is feedback (Ashford & Cummings, 
1983). Thus, inter-team conflict could negatively influence the feedback–
performance link as team members are less exposed to different perspec-
tives that they can use to improve their performance (De Stobbeleir et al., 
2011). However, conflicts between teams may also positively influence the 
feedback-performance link in teams. The research shows that under cer-
tain circumstances, low levels of task conflict can increase performance in 
teams (De Dreu & Weingart, 2003) as it encourages teams to explore differ-
ent perspectives (Tjosvold, 1997), which can be gathered through proactive 
feedback giving and seeking in teams (De Stobbeleir et al., 2011). Thus, we 
suggest that future research incorporates inter-team conflict when studying 
the feedback-performance relationship in teams.

Inter-team trust.  Trust is defined as a positive expectation of another per-
son’s behavior (Palvia, 2009), and it is linked to positive team outcomes such 
as team performance (Dirks, 2000) and knowledge sharing (Lin & Huang, 
2010). Trust in a team creates a safe climate for interpersonal risk-taking as 
it involves the perception of high team psychological safety (Bradley et al., 
2012; Edmondson, 1999). The research further suggests that a safe envi-
ronment facilitates open communication and interaction in a team (Baer 
& Frese, 2003) and encourages feedback-seeking behaviors (Ashford et al., 
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2003), which in turn enhance team performance (De Stobbeleir et al., 2011). 
Spillover theory suggests that individuals perform habitual behaviors across 
similar contexts (Lord & Kernan, 1987; i.e., proactive feedback giving and 
seeking) and that positive feelings at one level of interaction spill over to 
other interactions (Staw et al., 1994; i.e., feelings of trust); thus, trust be-
tween teams can spill over to foster intra-team trust, thereby affecting the re-
lationship between proactive feedback giving and seeking and performance. 
Therefore, future research can investigate the influence of inter-team trust 
on the relationship between feedback and performance in teams.

Extra-Team Level Contextual Factors

External organizational environment characteristics.

Societal influences.  Due to the COVID-19 pandemic and the subsequent 
regulations issued by governments worldwide, many employees have turned 
to working remotely (Kniffin et al., 2021). The recent empirical work shows 
that remote work during the pandemic has caused distorted work–life bal-
ance (Hjálmsdóttir & Bjarnadóttir, 2020) and has led to more formal and 
less personal interaction with colleagues (Blanchard & McBride, 2019). 
Such work regulations issued from outside of teams, which cause work in-
teractions to be more formal and less personal, can have profound impli-
cations on the feedback effect on performance in teams. Thus future re-
search could investigate the impact that the COVID-19 and the associated 
restrictions have had on the feedback–performance link in teams. We hope 
that our work will inspire other researchers to further advance the research 
on feedback and performance in teams.
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CHAPTER 6

SITUATED EXPERTISE
The Extra-Team Outcomes of a Team 

Transactive Memory Intervention

John R. Austin
University of New England

ABSTRACT

Awareness of available expertise in a group directly influences the group’s per-
formance. Extensive empirical research on transactive memory systems has 
demonstrated this link. While there have been numerous research studies of 
this phenomenon, there is far less known about how interventions designed 
to increase transactive memory in natural continuing groups may have impacts 
beyond the groups. I provide an overview of transactive memory research and 
report on a team intervention designed around transactive memory systems the-
ory. Post-intervention qualitative data was collected through group interviews 
with participants. The results of these interviews indicate that a significant im-
pact of within-team transactive memory system awareness is in how team mem-
bers change their interactions across the team. Situated expertise is introduced 
and defined as the combination of knowledge awareness, help-seeking actions, 
external benchmarking, and blurred boundaries needed to convert accurate 
team transactive memory systems into high quality extra-team expertise use.
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How can members of groups within an organization system best use their 
available knowledge and track what new knowledge they need to be more 
effective? Researchers and practicing managers have worked to answer this 
question in many ways over the years. In this chapter, I examine the results 
of an intervention designed from research and applied in practice. The 
results of this intervention suggest researchers may need to look beyond 
the team level to fully understand how within-team transactive memory sys-
tems impact performance. Team centricity in organizations requires a mix 
of individual, team, and system level capabilities. I will provide an overview 
of transactive memory systems (TMS) research, describe the intervention 
designed with this research in mind, report on findings from some explor-
atory post-intervention interviews, and present a theoretical framework for 
future research. The proposed framework links individual and team-level 
expertise with proactive efforts to extend expertise networks beyond the 
team boundary.

This study is consistent with the call from Ployhart and Bartunek 
(2019) for theory tied to practice and represents the relational scholar-
ship of integration advocated by Bartunek (2007). During the interven-
tions described in this chapter, managers experimented with the data and 
created their own applications of the outputs. Their applications refine 
our understanding of how team TMS can have impacts at the extra-team 
level. While the focus of the initial intervention was to improve expertise 
use within the teams, subsequent qualitative interviews indicated behav-
ioral changes well beyond the team boundaries. I introduce the concept 
of situated expertise to explain the extra-team impact of the team-level 
expertise intervention. Situated expertise is the extent to which individu-
al or team-level knowledge is actively connected to the wider knowledge 
network through proactive efforts to locate, or situate, that knowledge 
within the organizational context and ensure it is available and current. 
Thus, situated expertise combines search and knowledge transfer pro-
cesses. Search and knowledge transfer are two of four processes of or-
ganizational learning used by Argote et al. (2020) in a recent review of 
organizational learning research; knowledge creation and knowledge re-
tention being the other two. I initially defined situated expertise in 2000 
as a group’s transactive memory system plus shared awareness of group 
member external ties (Austin, 2000). This earlier research highlighted 
that the advantage of knowing who knows what is limited if one does not 
know who to approach to tap into other social networks. By combining 
these two components, situated expertise provides a measure of how well 
group members can find existing knowledge in their situation as well as 
how well they can use social relationships to bring new information into 
the situation. However, this earlier work did not define the specific extra-
team actions involved in bringing new information into the team.
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TRANSACTIVE MEMORY SYSTEMS

The transactive memory concept emerged from research on how dyads 
manage knowledge between them. The laboratory studies sought to under-
stand the blend of shared and individual knowledge within pairs of relative 
strangers and dating couples (Hollingshead, 1998, 2000). Members of these 
dyads developed systems for how they managed their own knowledge and 
drew from their knowledge of what the other member knew. The transac-
tive memory of the individual dyad member included ways to encode, store, 
and retrieve information (Wegner, 1987). These early studies highlighted 
that it was not enough just to know who knows what. Individuals must also 
have ways to share relevant knowledge and access it when needed. This 
behavioral aspect of transactive memory distinguished it from other shared 
mental model research from the 1990s (Mohammed & Dumville, 2001) 
and offered a particularly valuable conceptual lens for team-level research. 
Individual and shared responsibility for maintaining knowledge is built 
into the transactive memory construct (Brandon & Hollingshead, 2004). 
While transactive memory can be viewed as a cognitive structure within an 
individual, a transactive memory system is a multi-person construct. It is a 
characteristic of a dyad or group (Wegner, 1987).

A transactive memory system is a measure of the extent to which group 
members are aware of the knowledge of other group members. Wegner 
(1987) defined a transactive memory system as a group information pro-
cessing system consisting of group member knowledge combined with 
knowledge of other group members’ knowledge. While Wegner initially en-
visioned transactive memory as an individual-level construct about a dyad, 
the notion of a group transactive memory system quickly took hold. Early 
research on TMS sought to define the construct (Hollingshead, 2000; Mo-
reland et al., 1996; Wegner, 1987) and develop validated ways to measure it 
(Austin, 2003a; Lewis, 2003; Liang et al., 1995). Once these definitions and 
measures were established, transactive memory system research expanded to 
include a range of laboratory and field studies. These studies demonstrated a 
relationship between well-developed TMS and group coordination and per-
formance (Austin, 2003a; Lewis, 2004; Liang et al., 1995; Moreland & Myas-
kovsky, 2000). Well-functioning TMS allow team members to specialize their 
personal knowledge while benefiting from efficient access to the specialized 
knowledge of other team members. This ability to combine specialization 
with efficient shared knowledge retrieval has been found to improve innova-
tion (Peltokorpi & Hasu, 2016) and creativity (Gino et al., 2010).

Much TMS research focused on either the development of a TMS or the 
impact of TMS on performance outcomes. Because knowledge needs are 
always evolving, teams are faced with the need to constantly update their 
TMS. Outdated TMS can actually reduce performance of teams by leading 
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to reliance on old TMS structures (Lewis et al., 2007). Maintaining TMS ac-
curacy depends upon continued interactions (Brandon & Hollingshead, 
2004), effective communication (Peltokorpi & Hood, 2019), and shared 
goals (Zhang et al., 2007). The multilevel interaction between interpersonal 
dynamics, individual knowledge stock, and shared knowledge distinguishes 
TMS from other approaches to shared knowledge (Lewis & Herndon, 2011).

There has been robust research on TMS over the past 20 years including 
several reviews of the field (Peltokorpi, 2012; Peltokorpi & Hood, 2019; Ren 
& Argote, 2011) and multiple meta-analytic studies (Bachrach et al., 2019; 
DeChurch & Mesmer-Magnus, 2010; Mesmer-Magnus et al., 2017; Turner et 
al., 2014). Bachrach et al.’s (2019) meta-analysis of 76 empirical studies link-
ing TMS and team performance demonstrates the overwhelming evidence 
linking transactive memory with team performance. However, in doing so 
they also highlight how little we still know about this relationship. Specifi-
cally, the focus on the TMS-team outcome link in previous research has 
led to gaps in our understanding of how contextual factors contribute to 
transactive memory system development.

This study contributes to our understanding of how team TMS interacts 
with extra-team expertise networks. Teams that participated in a transactive 
memory development workshop were interviewed in order to learn how 
awareness of their team TMS influenced their actions. For many teams, the 
team workshop had the greatest impact on extra-team actions. By combin-
ing TMS awareness with help-seeking behaviors, external expertise bench-
marking, and blurred team boundaries, teams were able to align team trans-
active memory with the broader expertise network. These actions form the 
basis of situated expertise.

PHASE 1: THE INTERVENTIONS

Two global companies contacted me requesting help to improve the effec-
tiveness of work teams. In both cases, the aim was to help the teams better 
coordinate their actions within the team and make better use of the diverse 
knowledge of team members. Each team completed a transactive memory 
assessment and workshop. The interventions were designed as part of a 
consulting engagement and not as a research project. For this reason, the 
scoring of TMS cannot be used for research purposes. However, with sup-
port from the organizations, follow-up interviews with team members were 
conducted to learn from these interventions. These interviews revealed in-
teresting patterns of action after the intervention and form the basis of 
this investigation. It is my hope this practice-based experience can inform 
the subsequent exploration of extra-team impacts of team expertise aware-
ness. Figure 6.1 shows the timeline for this study. Follow-up interviews were 
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conducted approximately 6 months after the workshop and 7 months after 
the initial surveys.

Designing an Intervention to Strengthen Group TMS

Three insights culled from research on expertise and group transactive 
memory informed the design of the study:

1.	 Structured conversations about team member expertise can 
increase expertise accuracy even in content areas not explicitly 
discussed (Littlepage et al., 1997).

2.	 Training team members together can increase accuracy of TMS 
and increase likelihood of its use (Rulke & Rau, 2000).

3.	 Focusing on context-specific transactive memory and linking it to 
social network knowledge can improve multiple measures of team 
performance (Austin, 2003a) while also developing a more general-
ized, abstract understanding of the knowledge domain (Lewis et 
al., 2005).

Identifying Group Experts
Research on how group members identify experts within the group sug-

gests that in the absence of structured work to identify expertise, group 
members will identify experts based on characteristics not found to be cor-
related with actual expertise (Littlepage et al., 1995). Experts are identified 
based on how frequently they talk and use influence tactics, are acknowl-
edged by other talkative group members, and use reason in their arguments 
(Littlepage & Mueller, 1997). Bunderson and Barton (2011) observed that 
expertise determination in groups is a status-organizing process in which 

Sept–Oct 2016
TMS Surveys
Administered

Feb 2017
Company 1
Administers

Workshop Follow-
Up Survey

April–May 2017
Team

Interviews/Teams
Categorized

Nov 2016
Team Workshops

Figure 6.1  Intervention timeline.
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greater competence (expertise) equates with greater status. Thus, status 
cues drive perceptions of expertise (Bunderson, 2003).

In order to break habits of selecting experts using inaccurate methods, 
group training ought to provide an alternate way to mindfully assess exper-
tise of group members. Littlepage et al. (1997) found that group experi-
ence on a related task can facilitate recognition and utilization of expertise. 
Lewis et al. (2007) found that groups with membership changes sometimes 
relied on outdated TMS structures but when group “oldtimers” reflected 
on the collective knowledge in the group they were able to avoid the use 
of outdated shared knowledge structures. Therefore, engaging the team in 
expertise recognition tasks using context-relevant expertise could increase 
effectiveness of expertise use within a team. Austin’s (2003a) process for 
measuring transactive memory is an example of a context-relevant exper-
tise recognition task.

Training Teams Together to Build, Improve Expertise Use
Early TMS research found that training teams together improved team 

performance. TMS theory developed partially as a way to explain these find-
ings. Liang et al.’s (1995) study of group transactive memory demonstrated 
that groups trained together outperformed groups in which the members 
trained separately. These groups worked on a task, assembling an AM radio, 
in which developing a group TMS could be expected to improve perfor-
mance and in which a team would be unlikely to have a single member with 
dominant expertise. Other studies of groups during this time found similar 
results (Moreland et al., 1996; Moreland & Myaskovsky, 2000; Rulke & Rau, 
2000). In essence, by experiencing the training together, group members 
can build trust in their knowledge of who knows what, seek out information 
from the right experts, and more effectively coordinate their actions. These 
studies found the mediating role of transactive memory system develop-
ment could explain why teams trained together outperformed other teams. 
Rulke and Rau (2000) shed further light on the training process by coding 
group member communication patterns during the training phase of the 
project. They found that members developed their TMS by actively express-
ing their lack of knowledge and asking questions. Subsequently, individual 
members would claim expertise and others would evaluate those claims of 
expertise. Next, the groups would assign roles within the group. This study 
highlighted the importance of active communication and honest disclo-
sure of expertise (or lack thereof) for the development of group TMS.

Prichard and Ashleigh (2007) further demonstrated that groups com-
pleting generic team-skills training on role allocation, goal setting, prob-
lem-solving, and interpersonal relationships demonstrated greater levels of 
team performance, transactive memory, and team skill. They noted it is not 
enough to know who knows what if the team does not have the skills needed 
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to put that knowledge to use. In subsequent work, Ashleigh and Prichard 
(2012) propose trust as a key antecedent in the development of team TMS. 
Team training can provide a safe team space to build trust and enable team 
transactive memory development (Ashleigh & Prichard, 2011).

Context-Specific Transactive Memory
Researchers have operationalized transactive memory in multiple ways. 

Lewis (2003) categorized transactive memory assessments as recall, obser-
vation, and self-report measures. The early studies of dyads were primarily 
recall, and the radio assembly studies relied on a combination of obser-
vation and self-report. More recent meta-analysis studies show self-report 
measures to be the dominant measures for group TMS with Lewis’ measure 
being the most widely used measure (Bachrach et al., 2019).

While self-report measures have become the standard for assessing TMS, 
there remains variance in what individuals are asked to report as part of the 
self-report. TMS has been roughly defined as knowledge of others’ knowl-
edge. Wegner’s original definition of the TMS described it as group mem-
ber knowledge combined with knowledge of other group members’ knowl-
edge. Self-report measures differ on the extent to which individual group 
member knowledge is included in the measure. The self-reporting of TMS 
could be an assessment of the group (Lewis, 2003) or an assessment of self, 
combined with knowledge of specific others (Austin, 2003a).

Another way TMS measures differ, is in their relative focus on general 
expertise or team-specific expertise. General TMS measures capture team 
member perceptions of knowledge sharing, accuracy, and application. 
These measures are not linked to specific expertise. The advantage of 
these measures is they enable comparison across studies and can be eas-
ily added into other research studies. Lewis’ general TMS assessment in 
particular has enabled hundreds of researchers to add TMS measurement 
to studies of teams. Context-specific TMS measures link the measurement 
to specific expertise needed in a given team. The advantage of the context-
specific measurement approach is it has a more immediate connection to 
the team’s work. In theory, this connection should clarify the link between 
TMS and group performance as well as provide rich data about the network 
ties within the team. The disadvantage of this approach is context-specific 
measurement is labor and time intensive.

Because context-specific measures are labor and time intensive, this ap-
proach may be more suitable for studies in which TMS is the central con-
struct being studied. However, the very reason dyadic, context-specific mea-
surement is impractical for inclusion in large-scale survey research studies 
is what makes it potentially valuable as a TMS intervention in practice. It 
captures knowledge of knowledge down to the individual level and can be 
mapped at either the dyad or group level. It also focuses on knowledge areas 
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identified as relevant to the specific group. This process offers a rich source 
of data to use for team member feedback and team development purposes.

Austin’s study of cross-functional merchandising teams is an example of 
context-specific measurement (Austin, 2003a). The dyadic, context-specific 
measure in the 2003 study is a more direct measure of who knows what with-
in a group than is a general TMS assessment. Austin’s approach requires 
preliminary interviews to identify relevant expertise and a series of data 
transformations to calculate variable scores. Through preliminary semi-
structured interviews with team stakeholders, 11 important knowledge ar-
eas/skills were identified. Group members were then asked to individually 
rate their expertise and each other team members’ expertise in each of the 
11 knowledge areas. This data was then used to calculate four transactive 
memory dimensions: group knowledge stock (sum of knowledge available 
within the group), knowledge specialization (degree to which different 
individuals are experts in different knowledge areas), transactive memory 
consensus (agreement on who the experts are within the group for each 
knowledge area), and transactive memory accuracy (degree to which other-
ratings of expertise match self-ratings of expertise within the group). De-
pending on the goal of an intervention, each of these dimensions could 
provide useful feedback.

General and team-specific measures of TMS align with the distinction 
Geertz (1983) made between experience far and experience near knowl-
edge. Experience far knowledge is knowledge that can be easily generalized 
across contexts. Experience near knowledge is knowledge tied to a specific 
context. Empirical research studies are often presented as experience far 
knowledge. Case studies and stories are often presented as experience near 
knowledge. For researchers, knowledge generalization is often the aim. For 
practicing managers, context application of knowledge is often the aim. 
Lewis’ measure of TMS is a context-far type measure. Austin’s measure of 
TMS is a context-near measure. Thus, the characteristic of Austin’s design 
that makes it less useful for the researcher, makes it more useful for the 
practitioner. The intervention aim was to work with the team to improve its 
use of specific expertise within its work environment. The context-specific 
design best fits this project’s aim.

The Organizations

Company 1 is a life sciences company based in the United States with 
additional locations in Europe and Asia. I was brought in by the director of 
learning to help develop critical thinking and team leadership capabilities. 
Thirteen teams participated in this project. The teams ranged in size from 
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8–14 members. Eight teams worked in the commercial side of the company 
and five worked in the research side.

Company 2 is a financial services company based in the United States 
with additional locations in Canada and the United Kingdom. I had worked 
with this organization for several years prior to this project as a facilita-
tor and leadership development resource. Seven teams participated in this 
project. Teams ranged in size from 5–9 members. Four teams worked in IT 
and three teams provided internal financial analysis services.

Demographic variables were not collected during the survey process. 
One notable difference between the teams was the extent to which teams 
were global. Company 1 teams were global teams in which team coordina-
tion was managed through a combination of virtual and in-person meet-
ings. Company 2 teams consisted of mostly co-located team members with a 
small number of team members located in other cities. All Company 2 em-
ployees in these teams were located in either the United States or Canada. 
All teams included in this study did include multiple in-person team meet-
ings as part of their work processes.

The Team Development Intervention

The intervention involved stakeholder interviews, team member exper-
tise surveys, and a team workshop. The design outlined in Austin (2003a) 
starts with interviews to identify the relevant expertise for the groups being 
studied and customized surveys built around the identified expertise and 
the specific people in the groups. The customized design allowed the con-
sulting team to design feedback data for each team based on the specific 
expertise needs of the team. The consulting team followed instructions in 
the Appendix of Austin’s 2003 article for the interview protocol and mea-
surement of TMS.

Identifying Relevant Expertise
The consultants interviewed multiple stakeholders with knowledge of 

the teams’ goals. Stakeholders included team leaders, team sponsors, in-
ternal coaches, external collaborators, and senior leaders. Through these 
interviews, the consultants identified 10–12 high priority expertise areas.

Collecting TMS Data
Each team member completed a TMS survey. For each of the high prior-

ity expertise areas, team members identified experts, rated the level of ex-
pertise available on the team, rated their own level of expertise, and rated 
their confidence that they would know how to find that expertise outside 
of the team.
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Calculating TMS Measures
Team TMS scores were calculated following the procedures outlined in 

Austin’s (2003a) Appendix.

Presenting Back to Teams
The results of the survey were presented to the teams during team devel-

opment workshops. These workshops also covered other topics such as team 
decision-making, project management, and communication. The TMS 
survey formed the foundation of a session focused on team development 
and expertise use. To guide the discussion, each high priority expertise was 
charted on a 2x2 chart of accuracy vs. consensus for each team. Accuracy 
was defined as the extent to which expertise identified by group members 
aligned with self-reported assessment of expertise. Highly accurate exper-
tise areas would be areas in which the group identified experts agree they 
are experts. Consensus was defined as agreement within the team about 
who the experts were. If there are many experts on the team in an area 
of expertise, consensus may be low if team members identified different 
people as top experts. Visualizing the results in this form allowed the teams 
to examine each expertise individually and focus on identifying strategies 
for improving team use of that expertise. In addition, the placement of all 
expertise data on a single chart enabled the team to consider more general 
strategies for improving transactive memory within the teams.

Figure 6.2 shows an example of an accuracy vs. consensus chart. Each of 
the quadrants prompted different types of discussions and actions. Facilita-
tors guided the teams through a discussion of each quadrant. Team mem-
bers discussed four questions for each quadrant: (a) “Do any of the results 
in this quadrant surprise you?”; (b) “What is an advantage of having these 
knowledge areas in this quadrant?”; (c) “What is an issue with having these 
knowledge areas in this quadrant?”; (d) “What actions can the team take to 
improve use of these knowledge areas?” Facilitators structured the discus-
sion but did not give answers to any of these questions. The team members 
generated their own sensemaking and proposed actions from the data.

For high accuracy/high consensus expertise, the team would discuss the 
risk of having widely recognized experts on the team. Recognized experts 
on the team led to efficient use of expertise but also tended to put pressure 
on the experts to be accessible and could overwhelm the experts and put 
the team at risk if an expert were to leave. Teams would often propose men-
toring and developing new experts as actions to improve team use of high 
accuracy/high consensus expertise.

For high accuracy/low consensus expertise, the team would consider why 
it was that there was disagreement about who was expert and yet for the most 
part team members were accurately identifying experts. Accurate but diver-
gent expert identification often happened for expertise which was widely 
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held within the team. Such expertise may be required in order to be placed 
on the team in the first place. Conversations about these types of expertise 
would focus on how to ensure the team maintained its deep bench in these 
areas and how they would ensure the team knowledge remained up to date.

For low accuracy/low consensus expertise, the team would discuss why 
team members were essentially clueless about where the expertise was for 
these high priority expertise areas. Some reasons team members would give 
for the low level of shared understanding for these knowledge areas includ-
ed lack of visibility for expertise use, awareness of external experts whom 
the team members would go to for help rather than reach out to a team 
member, or limited feedback about whether or not the identified expert 
was actually expert. Strategies for improving team awareness of expertise 
in these areas often involved public commitments by individual team mem-
bers to develop expertise in these areas.

For low accuracy/high consensus expertise, the team would discuss 
why team members had a misperception that certain team members were 
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Programming = Computer programming language
RM = Research methods
Stats = Statistical analysis

Figure 6.2  Accuracy vs. consensus chart.
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experts when they were not. This dynamic would most often happen when 
there was one team member who knew “just a little more” than all the other 
team members. Newly emergent expertise areas (one example in several 
teams in the financial services company was artificial intelligence driven in-
vesting) or expertise areas in which low expertise would not immediately be 
evident in work quality would often end up in this quadrant. Team actions 
to improve use of these expertise areas included commitments to training 
and team member development and outreach to others within their orga-
nization to learn more about location of expertise within the organization.

The groups continued to revisit these expertise lists and team actions 
during their team meetings for several weeks after the workshop. Initial 
team assessments indicated all teams had begun to include discussions of 
expertise in their conversations about new projects in the weeks following 
this intervention.

PHASE 2: QUALITATIVE INTERVIEWS  
TO UNDERSTAND IMPACT

Over the next year, I continued to work with both organizations on differ-
ent projects. Three months after the workshop, the director of learning 
for Company 1 sent a survey to the workshop participants. The results re-
vealed a bifurcated impact. Some teams reported dramatic increases in per-
ceived effectiveness attributed to the intervention. Other teams reported 
little to no perceived change. Even in the teams without perceived increases 
in effectiveness, team members reported an increase in awareness of their 
team’s TMS. The director of learning contacted me and asked if I would 
be willing to explore these results and help her diagnose what led to the 
dramatic differences between teams. I agreed to conduct a series of semi-
structured interviews and reached out to my contact at Company 2 and of-
fered to conduct some similar interviews in their organization as well.

I conducted a series of group interviews with the teams. I arranged to 
join previously scheduled team meetings. These meetings were conducted 
via phone or video conference. I was able to participate in 16 team meet-
ings. Four teams in Company 1 were unavailable. Two due to scheduling is-
sues and two because the teams had been disbanded. The group interviews 
lasted between 20–30 minutes. Members of the teams who were not on the 
teams during the initial workshop were invited to sit in on the interviews 
but asked not to participate in the discussion.

The interviews were conducted using a write-speak protocol I developed 
as a consultant to conduct the team interviews. Write-speak is designed 
to maximize member participation and data content in time constrained 
group interviews. At the start, team members are told how many questions 



Extra-Team Outcomes of a TMS Intervention  ⏹  177

there will be and how long the interview will last. They are then given the 
following ground rules:

1.	 Individuals will have 1 minute to write their first response to the 
question.

2.	 For each question, once an individual speaks, they “move to the 
back of the line” and cannot speak again during that question until 
everyone else in the team has spoken or passed.

3.	 Each response is limited to 60 seconds and the interviewer enforces 
this rule.

4.	 Individuals are allowed and even encouraged to build on com-
ments of a previous speaker.

5.	 The interviewer will determine when to move to the next question.

This process works well in continuing teams in which all team members 
already know each other. It generates responses to questions that are rich, 
nuanced, and include multiple answers. By limiting any individual speaker 
to 60 seconds, responses are often richer because other team members ex-
pand on the original response and individuals think before they speak so 
they can be concise.

In these interviews, I asked three questions using this protocol: (a) 
“What are your lasting impressions of the workshops?”; (b) “What actions 
(if any) have been taken to improve expertise use in the team since the 
workshops?”; and (c) “Reflect on why the team has or has not continued to 
focus on team expertise.”

The group interviews were recorded and transcribed. The group inter-
view transcripts were loaded into ATLAS.ti software to assist with the cod-
ing and identification of themes. I used an inductive approach to identify 
themes in the data (Braun & Clarke, 2006). Codes were assigned during a 
first data pass and then all interviews were reassessed against the full list of 
codes in a second data pass. Themes were identified related to within team 
and extra-team behaviors. Themes consist of an aggregation of codes into 
broad units of information representing shared ideas (Saldaña, 2016).

The internal learning professionals assigned each of the 16 teams as ei-
ther a high impact or low impact team based on the post-workshop surveys 
of TMS impact on behavior. The director of learning at Company 1 agreed 
to share her survey with a learning manager in Company 2, who then ad-
ministered the survey to the Company 2 teams. I was not aware of the team 
categorization as high or low impact until after I had completed the coding 
process. Ten teams were categorized as high impact and six teams were cat-
egorized as low impact. Of the four teams missing from the interview data, 
three would have been categorized as high impact and one as low impact. It 
is important to note that high/low impact does not indicate anything about 
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team performance. It indicates the extent to which the team members self-
reported team behavior changes due to the TMS assessment training. All 
16 teams were meeting their performance goals. The performance vari-
ance between teams would not be large enough to justify using team per-
formance as an outcome measure. In addition, the diversity of team goals 
would make performance comparisons difficult.

I then compared responses from teams reporting a high level of impact 
from the workshop to responses from teams reporting little impact from the 
workshop. Team behavior changes included team process actions as well as 
changed interactions with non-team members. Unexpectedly, the changes 
to interactions with non-team members were the most pervasive and were 
perceived to be the primary positive impact of the workshop. The changed 
interactions with non-team members were unexpected because our focus in 
the workshops was almost entirely on building expertise awareness within 
the teams. High impact teams and low impact teams both reported changes 
in internal team processes from the workshop. However, comments about 
changes to interactions with non-team members were pervasive within high 
impact teams and limited within low impact teams. I present a summary of 
the interview themes in Table 6.1.

Within Team Changes

Each of the 16 teams reported continued conversations about team mem-
ber expertise after the workshops. Fourteen teams had built new routines 
into their team processes to keep their knowledge of team member expertise 

TABLE 6.1  Team Interview Themes

High Impact Teams 
N = 10

Low Impact Teams 
N = 6

Total 
N = 16

Within Team Actions

  Expertise check-ins 9 (90%) 6 (100%) 15

  Expertise-linked development goals 7 (70%) 3 (50%) 10

  Using language of expertise 10 (100%) 6 (100%) 16

  Use expertise process for hiring 3 (30%) 3 (50%) 6

External Actions

  Proactive help seeking 10 (100%) 2 (30%) 12

  External expertise comparisons 9 (90%) 2 (30%) 11

  Blurring team distinctions 6 (60%) 0 (0%) 6

 � Personal development without 
team coordination

2 (20%) 1 (10%) 3
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current. This high number of teams reporting follow-up actions can be attrib-
uted to the active engagement after the workshops by the internal learning 
and development professionals. Actions teams reported included:

•	 Scheduling dedicated times in their team meetings to check in on 
expertise. Scheduled time was the most common reported action. 
In the training, teams talked about building expertise check-ins into 
team agendas. Teams reporting using this tactic to talk about how 
team members were assigned to tasks.

•	 Setting development goals linked with the expertise survey results. 
In several teams, the leaders required team members to refer to the 
team accuracy vs. consensus grid when developing their personal 
development goals for the year. In some teams, members estab-
lished buddy systems to match experts with others who wanted to 
build their expertise as a form of expertise mentoring.

•	 Using the language of team expertise in subsequent trainings and 
retreats. All teams reported referring back to the workshop and us-
ing the expertise data in subsequent team training sessions and re-
treats. Referring back to the language of expertise had the effect of 
reinforcing the value of the expertise data and keeping it current.

•	 Use of expertise assessment in hiring. Six teams referred back to the 
results of the team expertise survey as part of their hiring processes 
during the year. Because not all teams hired and hiring was not 
specifically asked about in the interviews, we do not have data to 
indicate what percentage of hiring processes across teams made use 
of the expertise data.

External Interaction Changes

The high-impact teams changed their interactions with non-team mem-
bers as well as with team members. Teams framed these new actions as ways 
to become more effective at connecting team member expertise with the 
available expertise in their environment. Three types of actions stood out as 
being implemented by the high-impact teams but not the low-impact teams: 
help-seeking behaviors, external benchmarking, and reducing distinctions 
between team and non-team members.

Dramatic Increases in Proactive Help-Seeking Behaviors
Awareness of team member knowledge is of limited use if team members 

do not actively use that knowledge. The single biggest difference between 
teams that reported positive impacts from the workshop and those teams 
that reported little impact was a reported increase in proactive help-seeking 
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behaviors. It should be noted that help-seeking was discussed as a strategy in 
the workshops. For this reason, it is not surprising that so many teams report-
ed increased help-seeking activity after the workshop. The surprise was that 
proactive help-seeking appeared to drive the variance in workshop impact 
between teams and that this activity tended to involve team members seeking 
help from non-team members rather than from other team members. The 
frequency of external help seeking was unexpected because the help-seeking 
discussions in the workshops focused on seeking help within the team.

Benchmarking Within Team Expertise Against Available  
External Expertise

Limits of team expertise were discussed in the workshops. The high-
impact teams reported actively comparing within team expertise with ex-
pertise available in other parts of the organization. External benchmark-
ing occasionally informed new hire decisions and invitations to non-team 
members to join projects. These teams were using their focus on expertise 
as a way to continually assess the quality of the team stock of expertise and 
update it as needed.

Breaking Down Distinctions Between Team Member  
and Non-Team Member

Consistent with the increased external benchmarking, teams reported a 
blurring of team boundaries when confronting complex issues. Team mem-
bers started to view the team as a subset of a larger expertise ecosystem. 
When confronted with new challenges, team members reported being more 
comfortable reaching out for help to experts outside the team. One member 
stated that the multiple discussions about team expertise made it easier to 
remember that every time a team member reached out to someone outside 
the team, they were actually increasing the stock of knowledge inside the 
team (through learning). External help seeking is thus reframed from being 
a failure of team expertise to being a process for growing team expertise.

SITUATED EXPERTISE: AN EXTRA-TEAM APPLICATION  
OF TEAM-LEVEL EXPERTISE

The interview findings that a within team expertise workshop triggered 
changes in boundary spanning activities suggests the need to consider 
extra-team explanations for how TMS impacts team performance. The 
team interviews indicate many positive outcomes of TMS will be missed if 
outcomes are only assessed at the team or individual level. All teams dem-
onstrated increased awareness and use of within team expertise after the 
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interventions. The teams that viewed the intervention as most influencing 
their team behavior reported additional changes to how they interreacted 
with their environment.

The team-level interventions reported here had the predicted team-level 
positive outcomes. It would be tempting to end the story there. In doing so, 
this application of TMS to practice becomes simply more evidence demon-
strating that TMS is related to positive team outcomes. Previous TMS research 
would predict the increased awareness and use of team member expertise 
indicated in the interviews. The somewhat unexpected, and potentially more 
valuable, insights from these interventions were that the team-level TMS in-
tervention had behavioral impacts beyond the team level. More significantly, 
these impacts beyond the team boundary appear to explain why some teams 
reported higher levels of impact from the intervention.

The combination of task-level organizing and individual help-seeking 
choices situates expertise within this extra-team system. This situated ex-
pertise is the extent to which individual or team-level knowledge is actively 
connected to the wider knowledge network through proactive efforts to 
locate, or situate, that knowledge within the organization and ensure it is 
available and current. Figure 6.3 illustrates the theoretical connections pro-
posed in the situated expertise framework. Team transactive memory is just 
one element of a cognitive-behavioral process allowing expertise to remain 
current, actively used, and connected to the extra-team expertise network. 
The connections in Figure 6.3 lead to six propositions.

Transactive Memory
System Awareness

External Help
Seeking Behaviors

External Expertise
Benchmarking

Task-Speci�c
Expertise Search

Awareness of
Knowledge Brokers

Reduced Team
Boundary Salience

Increased Quality of
Within-Team
Expertise Use

Increased Quality of
External Expertise Use

P1

P2

P5
P6

P4

P3

Figure 6.3  Situated expertise model of expertise use.
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Awareness of Available Team Expertise

It is not a surprise that the intervention designed around transactive 
memory research would successfully increase team use of expertise in their 
work. The growing body of empirical evidence supports the value of TMS 
awareness. That all teams in this study reported increased use of team ex-
pertise in their work after the survey and workshop adds further evidence 
that knowing who knows what does lead to changes in team behavior. The 
focus on context specific TMS rather than general TMS in the initial survey 
may have increased the ability of team members to make connections with 
other expertise.

Proposition 1: Increasing team member awareness of the team transactive 
memory system will increase quality of within team expertise use.

Individual Help-Seeking Actions

Lee (1997) identified three ways in which help seeking can be distin-
guished from other information search processes: (a) help seeking is as-
sociated with a specific problem, (b) help seeking is interpersonal, and (c) 
help seeking is proactive. Because help seeking is associated with a specific 
problem, it is commonly used to gather information in a unique or unan-
ticipated situation. The proactive characteristic of help seeking indicates 
that the help seekers are in control of the behavior through their definition 
of the problem and selection of a helper (Austin, 2003b). Many organiza-
tional problems are ill-defined and not easily linked with written or digi-
tal sources of knowledge. These problems have conflicting interpretations 
and resolving them requires complex sensemaking and social interaction 
processes. Recent research suggests knowledge seeking may play a greater 
role in the diffusion of knowledge through social networks than has been 
acknowledged due to the more frequent research focus on knowledge con-
tributors (Qiao et al., 2019).

The TMS intervention highlighted the connection between task and ex-
pertise. Help seeking in these situations is likely to be oriented around spe-
cific knowledge needs. Members of teams reporting high impacts from the 
intervention may have sought help more often because they had developed 
routines for looking for gaps in current knowledge. Knowledge brokers may 
play a particularly important role when help seeking goes beyond the team 
boundary. Brokers mediate between knowledge seekers and knowledge con-
tributors (Lavis, 2006) and are important in a situation where new knowledge 
needs to be generated (Turnhout et al., 2013) or where new links need to 
be built. These individuals actively look for information gaps and find ways 
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to bridge them (Bielak et al., 2008) suggests the important role brokers may 
play. As extra-team help-seeking activity increases, the value of knowledge 
brokers potentially increases as well. Lee et al. (2014) show the importance 
of transitive triads in explaining the relationship between TMS in teams and 
performance. A transitive triad is when information exchanges between two 
members of a network are facilitated by a third. Help-seeking activity can po-
tentially address one of the tensions between effective internal team knowl-
edge use and broader organizational knowledge use, namely that teams 
with deeper knowledge (multiple specialists) outperform teams of general-
ists (Lewis & Herndon, 2011). Norms of active help seeking can allow team 
members to continue to develop their specialized knowledge while more ac-
curately tapping into the wider knowledge network.

Proposition 2: Increased extra-team help-seeking activity will increase team 
awareness of knowledge brokers.

Proposition 3: Increased team awareness of knowledge brokers will increase 
the positive relationship between team transactive memory awareness and the 
quality of extra-team expertise use.

Extra-Team Benchmarking

Teams in this study compared their team expertise to external expertise. 
It is possible that this benchmarking process enabled team members to con-
tinually refine their understanding of team expertise stock as well as their 
own awareness of where expertise resides in the network. Recent theorizing 
on the collective nature of individual knowledge offers an interesting lens 
for considering how individual expertise can link with collective knowledge 
within teams but also across teams. Rabb et al. (2019) make the distinction 
between individual in-depth knowledge (Type 1), superficial knowledge 
(Type II), and markers for the location of external knowledge (Type III). 
Well-developed TMS help build depth and accuracy of Type III knowledge. 
Unfortunately, the value of accurate Type III knowledge is limited by errors 
in individual ability to distinguish between Type I and Type II knowledge. 
If individuals think they know more than they really do on a topic, they 
will not seek out help. Type I/Type II error has been explored in studies 
of errors in explanatory depth (Rozenbilt & Keil, 2002). This error has 
been found to be more pronounced in areas where knowing something 
has perceived value (Gaviria et al., 2017) as would often be the case in work-
related expertise. By introducing the idea of team shared knowledge, the 
intervention could prepare participants to reconsider their own depth of 
knowledge in relation to their team members.
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The extra-team actions identified in the interviews could be understood as 
task-oriented behaviors designed to increase accuracy of Type III knowledge. 
The team TMS intervention combined with the increases in help-seeking 
behavior reduced Type I/Type II sensemaking errors while also improving 
accuracy of team member Type III knowledge. Active benchmarking of ex-
pertise further refines understanding of team and individual expertise.

Proposition 4: External benchmarking of expertise will increase the positive 
relationship between team transactive memory awareness and quality of extra-
team expertise use.

Task-Based Expertise and Team Boundary Salience

Situated expertise is best understood by focusing at the task level rather 
than the team level. Researchers often use the team as their primary point 
of reference when examining team expertise. However, the task may be an 
appropriate point of reference in practice. Each individual team deals with 
multiple tasks that change over time. In order to apply an expertise-based 
framework for team process, team members must frequently reevaluate their 
process because, as tasks change, expertise demands change as well. Transac-
tive memory plays a different role in different types of team tasks (Gupta & 
Hollingshead, 2010). External interactions by the teams were driven by spe-
cific task needs. More recent work has begun to explore the relationship be-
tween transactive memory and boundary spanning (Olabisi & Lewis, 2018). 
The very notion of a team boundary may be limiting when considering trans-
active memory as something that forms and reforms around tasks.

Team members in the intervention would initiate discussions of exper-
tise within the context of specific new tasks. By linking the continued de-
velopment of TMS with specific tasks, team members were able to focus on 
salient and relevant expertise. In addition, their orientation on the task 
meant they were not orienting on individuals. Such a task focus may have 
opened up the inquiry to include non-team members.

Brandon and Hollingshead offer a framework for linking this task-orient-
ed framing with team member expertise (Brandon & Hollingshead, 2004). 
They proposed the task-expertise-person (TEP) unit as the basic construct 
for transactive memory. A full TEP unit would include knowledge about the 
task, expertise requirements for the task, and persons having expertise. Any 
missing information in a given TEP unit would need to be obtained in order 
for that unit to fully contribute to transactive memory in a group. Errors or 
missing information in any one of the three components can contribute to 
reduced efficacy in a group. They propose that transactive memory devel-
opment involves the building of complete TEP units by group members. By 
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shifting the unit of analysis away from the group or dyad, the TEP framing 
also opens up theorizing to consider a shifting location of TEP units. They 
can be within group or include a blend of group members and non-group 
members. The TEP unit shifts as the tasks shift.

Proposition 5: Team member focus on task-specific expertise will reduce the 
salience of team boundaries.

Proposition 6: Reduced salience of team boundaries will increase the positive 
relationship between team transactive memory awareness and quality of extra-
team expertise use.

RELEVANCE OF SITUATED EXPERTISE  
FOR PRACTITIONERS

Because this study emerged from practitioner work, the relevance of situ-
ated expertise for practitioners is more direct than can often be the case in 
our research. Research emerging from practice offers this strength to our 
field. Each of the themes from the qualitative interviews can also be viewed 
as recommendations for practice. In addition to those themes, managers 
can explicitly connect extra-team implications to team-level development 
activities and establish expectations for help-seeking action.

Team-Level Development and Extra-Team Connections

Managers and team members seek to improve team performance in or-
der to be more effective within a larger organizational system. The mem-
bers of the high impact teams in this study recognized this aim. They trans-
lated the team-level workshops into actions that would make their team 
more effective at using the broader knowledge network. By doing so, these 
team members also could be thoughtful about how to develop their own ex-
pertise in areas needed within the knowledge network. Coaches and team 
leaders can encourage team members to routinely make connections be-
tween team development work and proactive efforts to move beyond the 
team boundary. In addition, teams can actively work to create knowledge 
brokers and use these brokers to expand team access to expertise.

Help Seeking Is Essential

Perhaps the most important implication of the situated expertise model 
for team members is acknowledging the central role of help seeking in 
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developing and maintaining accurate and accessible expertise networks. 
Awareness of expertise is not enough. Expertise must be sought. Increas-
ing help seeking may require shifts in team and organization culture and 
will not happen without sustained efforts by team and organization leaders. 
Help seeking beyond a team boundary does not just benefit the individual 
seeking help. It helps build the social knowledge of the team and extend 
the TMS. Austin’s (2003a) initial studies of transactive memory included 
social expertise as well as task expertise. Social expertise had an impact on 
team performance. Help seeking builds social expertise by creating new 
brokerage connections.

RELEVANCE OF SITUATED EXPERTISE FOR RESEARCHERS

Measuring Extra-Team Outcomes in Team Research

The within-team impact of the intervention reported in this study was as 
would be predicted by previous TMS research. The unanticipated impact 
was at the extra-team level. Team-level research continues to assume team 
boundaries are clear and stable and therefore interpersonal dynamics end 
at that boundary. In practice, team boundaries are more fluid and becoming 
more so with shifting uses of collaboration technology. Team-level research 
would benefit from more focus on the shifting nature of team boundaries. 
TMS research has begun to make this shift with recent work exploring how 
TMS operates at different levels and across team boundaries (Olabisi & Lew-
is, 2018; Peltokorpi, 2014; Qiao et al., 2019). Knowledge integration crosses 
levels of analysis (Zahra et al., 2020) and rough categorizations of individual, 
team, organization may limit our ability to fully understand fluid knowledge 
networks. Recent research using the multi-teams system framework offers 
another useful framework for exploring situated expertise (Luciano et al., 
2020). Extra-team expertise networks are not limited to multi-teams so future 
research could consider the different extra-team dynamics of multi-team sys-
tems, knowledge brokers, and individual help seekers. Intraorganizational 
learning (Argote & Ophir, 2017) offers a lens for understanding expertise 
networks that situates the team within the context rather than defining the 
edge of the context. If team boundaries are becoming less salient in expertise 
networks, new research can help us understand the implications.

Linking Help Seeking and Expertise

Help-seeking activities are key to organizational learning in a dynamic 
environment. Team members in this intervention used help seeking to 
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bring new knowledge to the team as new tasks were encountered. How-
ever, current research on the link between organizational help seeking and 
knowledge flows is surprisingly scarce. As noted by Qiao et al. (2019), re-
searchers have focused more on knowledge contributors than on knowl-
edge seekers. Future research on help-seeking activities would benefit our 
understanding of expertise networks. TMS is accessed and refined when 
individuals seek help. Knowing what others know only matters if individuals 
proactively act on that knowledge.

Tracking Impact Over Time

This study was the result of a fortuitous invitation to revisit a previous 
intervention. The initial workshop and short-term assessment of impact did 
not reveal much variance between teams. The interesting pattern emerged 
over a longer period of time. Researchers may benefit from longer-term 
follow-up assessments at the completion of field studies. Our understand-
ing of organizational dynamics could be richer with more explorations of 
how the impact of interventions evolve over time.

CONCLUSION

Situated expertise describes the extent to which individual or team-level 
knowledge is actively connected to the wider knowledge network through 
proactive efforts to locate, or situate, that knowledge within the organiza-
tion and ensure it is available and current. The dynamic, changing nature 
of tasks within the system require shifting expertise needs. In order for lo-
cal expertise systems to remain current, actors must continuously update 
not just their knowledge of who knows what (transactive memory) but also 
their knowledge of who knows who (social expertise). It is through proac-
tive help-seeking activity that transactive memory and social expertise is sit-
uated within the extended knowledge network. The extended knowledge 
network cannot just become a larger single transactive memory system be-
cause doing so would require adding numerous person and knowledge 
nodes into the TMS. It would not take long for the accuracy of the TMS 
to degrade. Help seeking across boundaries creates a more fluid process 
for maintaining the relevancy of a given TMS and creating new knowledge 
brokers to link different TMSs.

A TMS is limited by our ability to know. Theoretically it is possible for 
TMS to extend beyond team boundaries. However, there is also a limit to 
how far such a system can extend and still maintain its connection to the ini-
tial definition of individual knowledge combined with shared knowledge. 
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As the number of potential connections grows, the potential for shared 
understanding drops. Organizations can overcome this limitation of TMS 
size by developing formal and informal coordinating mechanisms to link 
different TMS in an organization (Peltokorpi, 2014). Situated expertise can 
play a role as one of these coordinating mechanisms. Situated expertise is 
best understood by focusing at the task level rather than the team level, 
focusing on individual help-seeking actions rather than team actions, iden-
tifying the knowledge brokers, and understanding the process as anchored 
in individual sensemaking. Through the combination of knowledge aware-
ness and help-seeking activity, expertise moves from one TMS to another, 
enabling new connections between knowledge networks. The process re-
quires boundary spanning exploration, proactive help-seeking norms, and 
actions to update the shared knowledge directory in the original TMS. If 
any of these three behaviors is missing, the team systems will be less effi-
cient. The results of this specific team intervention further suggest connect-
ing team TMS with the wider knowledge network can reduce the extent to 
which TMS awareness fades over time.
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ABSTRACT

In many organizations, the question is no longer whether employees should 
have the opportunity for time-spatial flexibility, but rather how to successfully 
organize it. At the individual level, time-spatial flexibility has been appreci-
ated as an autonomy-enhancing factor (Gajendran & Harrison, 2007; McNall 
et al., 2010). However, the “autonomy paradox” (Mazmanian et al., 2013) 
illustrates that constant availability concurrently reduces personal autonomy. 
Even though knowledge professionals have gained more autonomy to choose 
when and where to work, prevailing team norms may make them feel obligat-
ed to be available, thereby limiting their ability to disconnect from work, with 
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detrimental effects on their recovery (Schlachter et al., 2018). At the team 
level, however, the great variety of strategies for using time-spatial flexibility 
poses a challenge for team coordination and the predictability of availability. 
In addition, as team members compare themselves to one another, percep-
tions of justice regarding availability practices may differ. Therefore, we argue 
that flexible teams need to purposefully shape their availability norms and 
suggest a guided team reflexivity process. This approach enables team mem-
bers to establish shared mental models of the use of time-spatial flexibility, 
which define the cornerstones of individual time-spatial flexibility strategies. 
At the core of the process is the joint development of team-based interaction 
scripts of availability uncovering expectations regarding the use of time-spa-
tial flexibility, thus reducing the uncertainty of availability, and allowing for 
recovery outside of work.

All over the globe, the current COVID-19 pandemic has accelerated and 
extended flexible working. Office workers moved their work mainly or even 
entirely to their homes, which also resulted in more work outside standard 
office hours (International Labour Organization, 2020). Experts agree that 
the “new normal” after lockdowns and forced home offices will be charac-
terized by flexible working, making this topic more relevant than ever. The 
literature shows that being able to choose where to work is very positive for 
employees as it increases autonomy (Gajendran & Harrison, 2007; McNall et 
al., 2010). Unequivocal empirical evidence demonstrates that flexible work-
ing with regard to time and place positively relates to job satisfaction (Ga-
jendran & Harrison, 2007). When employees are provided with time-spatial 
flexibility, their work is divided between the office and other locations to 
varying degrees. They decide (to a certain extent) where and when to work 
based on professional and private demands. Wessels and colleagues (2019) 
refer to this form of self-regulatory behavior as “time-spatial job crafting” 
and consider it to be a “future work skill” of knowledge employees (p. 1). 
Time-spatial job crafting is a context-specific form of job crafting referring to 
the use of flexibility on a daily basis, whereas the original concept of job 
crafting focuses on changing cognitive, task, and/or relational boundaries 
to modify the job’s design and social environment (Wrześniewski & Dutton, 
2001). We define teams whose members enact time-spatial job crafting in a 
hybrid setting as flexible teams, integrating elements of co-located and virtual 
teams (Fiol & O’Connor, 2005). In flexible teams, individuals “make con-
scious decisions regarding the time and spatial dimensions of their work to 
optimize a time/spatial-demands fit (i.e., the best time and location/place 
to work on a given task and given personal demands)” (Wessels et al., 2019, 
p. 2). From a work-design perspective, this proactive individual approach 
is very important since employees take initiative to create changes in their 
working environment (Grant & Parker, 2009).
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However, relational perspectives (Grant & Parker, 2009) should also be 
taken into account because the sum of these varying strategies within the 
team may not result in optimal productivity at the team level (Schelling, 
1978). While standard operating procedures are little affected by time-spa-
tial job crafting, team coordination, is more difficult because of reduced 
face-to-face time (Wittenbaum et al., 2002). Spontaneous interactions like 
communication in the hallway about ongoing issues are less likely (Waer-
zner et al., 2017). This is even more marked when team members use dif-
ferent time-spatial job crafting strategies, resulting in varying individual 
availability strategies. In many cases, team members do not know whether 
someone is actually available at the office, which also makes availability less 
certain in general (Fiol & O’Connor, 2005). With insufficient understand-
ing of their colleagues’ time-spatial job crafting rationales, such as psycho-
logical needs and private demands, team members and supervisors may 
make team-level decisions or establish certain demands that have adverse 
effects for individuals.

Balancing the individual and team levels in flexible working contexts 
hinges on the active shaping of availability norms, at the collective level, 
that emerge from time-spatial job crafting at the individual level. Etymo-
logically, “availability” is defined as the “capability of advantageous use” 
originated in 1803 (Etymology Dictionary, n.d.). As such, the term encom-
passes decisions regarding whether, when, and where to respond to com-
munications (Mazmanian et al., 2013). Extending its original meaning, we 
conceptualize availability as broadly encompassing all aspects of formal and 
informal communicative behaviors within a flexible team. Being available 
includes attending formal meetings online and in person, but also respond-
ing to messages sent via information and communication technology. The 
increased opportunities to contact colleagues at all times thanks to a di-
verse set of tools also reduce the predictability of job contacts for employees 
and might create a feeling of uncertainty concerning when and how to 
reach colleagues. As employees try to reduce uncertainty, they may mirror 
the availability behavior of their team members and adjust their actions 
accordingly. Over time, constant availability norms may evolve around the 
behavioral patterns of individual team members’ time-spatial job crafting. 
Thus, the opportunity to autonomously decide when and where to work 
might not be a free choice after all since collective expectations develop 
within teams, and a collective norm of constant availability limiting em-
ployees’ autonomy may emerge. Being available around the clock through 
a variety of channels contradicts the intention of flexible working to pro-
vide autonomy, which affects the recovery experiences of all team members 
(Sonnentag & Fritz, 2015).

We argue that aligning the time-spatial job crafting of individuals in the 
team is necessary because individualistic behaviors might act at the expense 
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of team demands or fellow team members, as well as harm personal recov-
ery when team members make themselves continuously available. More-
over, variation in time-spatial job crafting and, thus, availability, might lead 
to feelings of injustice. If some team members comply with the norm of 
constant availability and others do not, those who do may feel exploited 
and those who do not might feel stigmatized (albeit they behave within 
formal policies), which may lead to justice differentiation within a team.

With our paper, we extend the existing work that focuses on the indi-
vidual perspective when investigating the effects of flexible work by moving 
the attention to the interplay between rationales at the individual and team 
levels. Our aim is twofold. First, drawing from different research streams, 
we theoretically investigate the phenomenon of this potential tension be-
tween individual rationales for time-spatial job crafting and team-level pro-
cesses. In more detail, we apply a justice lens on the flexible team context 
and discuss how varying time-spatial job-crafting strategies in flexible teams 
might create uncertainty and injustice that impair recovery in the long run. 
Thus, we draw on the concept of team interaction scripts that aim to foster 
positive change, build shared mental models of availability in the team, and 
reduce uncertainty, as well as justice differentiation.

Second, based on the cognitive-behavioral model of reflexivity in teams 
(Konradt et al., 2016), we propose a hands-on approach to how flexible 
teams can optimally balance individual preferences and needs with team 
demands by actively shaping team availability norms. The aim is to maxi-
mize the benefits of flexible work for individuals but defining cornerstones 
at the collective level to ensure that team rationales establish justice and 
allow for recovery within teams. Reducing uncertainty about availability 
expectations will help employees to recover from work and foster mental 
health in flexible teams in the long run.

UNCERTAINTY OF AVAILABILITY EXPECTATIONS AS A 
RESULT FROM TIME-SPATIAL JOB CRAFTING

Due to the high prevalence of time-spatial flexibility, the question in many 
organizations is no longer whether employees should have the opportunity 
for time-spatial job crafting, but rather how it can be implemented success-
fully at a team level to support healthy team functioning (Dutton & Ragins, 
2007, 2017). Members of flexible teams are present at a physical office and 
have access to the office infrastructure, but their time of presence varies 
because time-spatial flexibility allows them to craft their working time and 
space arrangements individually according to their needs and demands.

Wessels et al. (2019) define time-spatial job crafting as “the extent to 
which employees [. . .] actively select workplaces, work locations, and 
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working hours, and then potentially adapt the place/location of work and 
working hours or tasks and private demands to ensure that these still fit 
[. . .] each other” (p. 2).

Time-spatial job crafting differs from the similar construct of individual-
ized deals or “i-deals” (Rousseau, 2005). I-deals refer to “voluntary, person-
alized agreements of a nonstandard nature negotiated between individual 
employees and their employers regarding terms that benefit each party” 
(Rousseau et al., 2006, p. 978). Both constructs refer to a nonstandard-
ized working environment and are assumed to harmonize an employee’s 
work with his or her personal life (Hornung et al., 2010). In contrast to i-
deals, time-spatial job crafting is practiced within the scope of the flexibility 
granted to all or a certain group of employees. Consequently, time-spatial 
flexibility enables knowledge professionals to craft working time and place 
arrangements on a day-to-day basis by continuously optimizing their time/
spatial-demands fit (Wessels et al., 2019). In contrast, i-deals are negotiated 
on an individual basis with the supervisor and usually differ from those of an 
employee’s co-workers (Bal & Dorenbosch, 2015; Kroon et al., 2016; Rous-
seau, 2005; Rousseau et al., 2006). Once negotiated and agreed upon, i-deals 
do not change daily; rather, they usually hold until the employee initiates 
further negotiations with the supervisor. For example, it is considered time-
spatial job crafting when an employee starts to work at 10:00 a.m., 2 hours 
later than usual, on a particular Friday to attend a meeting at his child’s 
school but comes to work at 8:00 a.m. the following week for an early meet-
ing. Whereas time-spatial job crafting consists in optimizing time-spatial flex-
ibility on a daily basis, i-deals concentrate on individual negotiations about 
how work is done, which differ from co-workers’ negotiations but may not 
necessarily be adaptable on a daily basis. Thus, a time i-deal would be an 
arrangement whereby the employee starts work every Friday at 10:00 a.m. 
instead of 8:00 a.m. to bring their child to school. Finally, when each team 
member can craft working time and space arrangements on a daily basis, the 
team context is more ambiguous and less certain (Fiol & O’Connor, 2005).

Individual time-spatial job crafting (Wessels et al., 2019) aims to satisfy 
individuals’ basic psychological needs, such as autonomy, relatedness, and 
competence as defined in self-determination theory (Deci & Ryan, 1985). 
Thus, employees aim to satisfy their three basic needs at work and choose 
their working time and place arrangements accordingly. Whereas one em-
ployee might satisfy their strong need for autonomy by working from home 
as much as possible, another may base their choice of time-spatial job craft-
ing on others because they prefer to be at the office with them.

The three psychological needs are correlated: when employees experi-
ence support for autonomy, they typically feel more connected to the or-
ganization, fulfilling their need for relatedness, and also more effective, 
which satisfies their need for competence (Deci et al., 2017). However, 
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despite the potential increase in autonomy, time-spatial flexibility may im-
pair the satisfaction of the need for relatedness (Van Yperen et al., 2014) 
because of social isolation, either when working at home (Golden, 2012) 
or when others are constantly working at home, and to reduced spontane-
ous communication in the hallway (Waerzner et al., 2017)—the so-called 
“water-cooler conversations.” Thus, although autonomy is inherent in time-
spatial flexibility, we argue that the need for relatedness and competence 
must not be neglected when designing flexible work in teams.

When members’ individual time-spatial job crafting varies considerably 
within the flexible team, the availability of team members might be chal-
lenged at certain times. For example, if a team member tries to discuss an 
issue with a colleague in person and fails to do so because the other em-
ployee works from home, they might have the feeling that the other person 
is hardly available. Conversely, when the majority of team members work 
mainly from the office, others might feel insecure if they are expected to 
do so as well to demonstrate physical availability. Thus, there is a tension 
between individual time-spatial job crafting and the uncertainty of expecta-
tions concerning availability, which needs to be resolved.

Proposition 1: Time-spatial job crafting creates availability uncertainty.

The Emergence of Collective Norms of (Constant) 
Availability

An individual cannot simply turn off his or her mobile e-mail device and not 
respond to e-mails if he/she is committed to succeeding in a social environ-
ment that expects accessibility. (Mazmanian, 2013, p. 1247)

With individual time-spatial job crafting, some team members may 
choose to work (mainly) in the office while others opt to work remotely. 
Some may prefer to work very early in the day while others prefer to work 
late into the evening. Although this situation enables employees to auton-
omously craft their working time and place arrangements based on indi-
vidual preferences, it may impair their autonomy in the long run. Because 
individuals are not independent from their social environment, they are 
influenced by their peers’ flexible working. For instance, when the office is 
half-empty, the incentive to work onsite declines due to a contagion effect 
(Rockmann & Pratt, 2015). Time-spatial job crafting also affects the peri-
ods outside individual working hours because the variation in approaches 
results in professional messages from colleagues being received outside of 
working hours. As stated in our opening quote, employees may feel the 
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urge to respond to incoming requests immediately. One way to ensure avail-
ability is to make oneself accessible to peers around the clock. However, this 
may shape collective expectations of availability after working hours as well 
and creates a paradoxical situation (Mazmanian et al., 2013): The phenom-
enon whereby the use of mobile e-mail devices both increases and reduces 
personal autonomy is called the “autonomy paradox” by Mazmanian and 
colleagues (2013). Their research shows that despite knowledge profession-
als’ autonomy to choose when and where to work, they end up using mo-
bile communication devices all the time and everywhere, which ultimately 
restricts their actual autonomy. Even though autonomy in the workplace 
implies the authority to define the boundaries of work, employees fail to do 
so in practice because they act according to perceived expectations—that 
is, availability outside of standard working hours.

Over time, behavioral patterns resulting from individual time-spatial job 
crafting will lead to the development of collective availability norms that 
“orient behavior, punish deviants, and influence social control” (Mazma-
nian, 2013, p. 1226). These evolving norms will set the cornerstones for 
future behavior: “A critical element in norm development is the emergence 
of a generally held, group-based understanding of expected and accepted 
behavior” (Bettenhausen & Murnighan, 1985, p. 354). As team members 
interact, they either align their time-spatial job crafting with the implied 
norm, adapt it, or attempt to pull the group toward their own understand-
ing of availability (cf. Bettenhausen & Murnighan, 1985).

In sum, behaviors of unmanaged availability will bring about norms that 
have emerged over time rather than norms that have been developed de-
liberately. Mostly, these norms are not explicated or verbalized. Thus, they 
may reflect perceived expectations of availability that are not in line with 
rational team availability demands nor with the real expectations of supervi-
sors or/and other team members.

Proposition 2: Time-spatial job crafting leads to the emergence of collective 
availability norms that may set high availability expectations.

Implications of Constant Availability for Recovery 
From Work

When employees are constantly available for work issues, their temporal 
and spatial boundaries disappear, and their ability to disconnect from work 
is limited (Mazmanian et al., 2013). This perceived obligation also impairs 
their well-being due to a lack of sufficient recovery from work (Barley et 
al., 2011; Derks & Bakker, 2014; Dettmers et al., 2016; Thomas et al., 2006; 
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Schlachter et al., 2018). According to the effort-recovery model (Geurts & 
Sonnentag, 2006), the lack of recovery is associated with a harmful process 
in which normal work reactions to work demands develop into more chron-
ic load reactions, resulting in a destabilized psychophysiological system. 
In particular, the two recovery experiences of psychological detachment 
and control (Sonnentag & Fritz, 2007, 2015) were shown to be impaired 
by availability outside work (Dettmers et al., 2016). Psychological detach-
ment refers to refraining from job-related activities and thoughts during 
nonworking time. When work regularly interferes with private time, em-
ployees cannot detach from it, and their well-being is likely to be impaired 
(Schlachter et al., 2018). Even when there are no actual work behaviors but 
a potential availability for contacts by colleagues, we assume that detach-
ment is likely to be hindered.

With regard to the second recovery experience, control, a recent study 
(Park et al., 2020) shows that perceived boundary control makes a consider-
able difference for experienced recovery from work: When employees feel 
that they have more control over the boundary between work and nonwork, 
their psychological detachment is less affected by availability expectations 
(Park et al., 2020). Thus, employees must retain their boundary control to 
support their own recovery.

Psychological detachment and boundary control are likely to be im-
paired by employees’ uncertainty about availability, such as when they are 
unsure how to reach colleagues outside the office or whether it is appro-
priate to be unreachable during standard working hours (or nonworking 
hours). In line with this, Dettmers et al. (2016) show that when job contacts 
outside work hours are predictable (i.e., when employees know in advance 
whether they will be contacted outside work hours), emotional exhaustion 
is lower. When expectations are clarified and team members have control 
over their (un)availability outside work, it should be easier for them to de-
tach from work outside working hours, which is crucial to their recovery 
from work (Sonnentag & Fritz, 2015).

Proposition 3: Reducing the uncertainty of availability via clarifying expec-
tations increases recovery from work.

Shaping Norms: Balancing Individual Needs With Team 
Demands via Team Interaction Scripts

Availability norms emerge as a function of collective behavior and evolve 
around shared beliefs that are reflected in habitual behavioral and interac-
tional patterns. They are prevalent in a social group until someone ques-
tions their appropriateness (Bettenhausen & Murnighan, 1985). Thus, 
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once norms that might impair recovery emerge in flexible teams, they need 
to be actively tackled and purposefully changed via interaction scripts.

Interaction scripts (Lee et al., 2020) are used to affect positive change in 
the relational dynamics of interpersonal sharing. They are defined as “in-
ternalized cognitive schemas that direct individuals as to the appropriate 
behavior for specific organizational situations or contexts” (Lee et al., 2020, 
p. 99). In contrast to the traditional understanding of individualized scripts 
(Ashforth & Fried, 1988; Gioia & Poole, 1984; Lord & Kernan, 1987), in-
teraction scripts are rather used in novel situations, shall be explicitly de-
fined, and focus exclusively on guidelines for interaction (Lee et al., 2020). 
Lee et al. (2020) describe how the use of interaction scripts can legitimate 
new forms of interpersonal sharing by specifying content parameters and 
participation rules. Thus, we regard them as a means to initiate new forms 
of organizing availability in flexible teams and shape the evolution of less 
detrimental norms that support recovery.

When shaping prevailing norms of availability, it is essential to clarify ex-
pectations before creating shared beliefs around how time-spatial flexibility 
should be practiced within the team. Hereby, our focus is to disentangle two 
types of demands. On the one hand, business-related demands that refer 
to the necessities of the job must be followed, such as the need for one per-
son to be present at the office to deal with requests from colleagues. The 
team needs clarity about how this availability is organized. On the other 
hand, there are perceived demands that lack any grounded need for avail-
ability but hinder individuals’ ability to recover from work. These demands 
do not necessarily result in increased performance output and have not 
been requested by the supervisor, but they reflect social-normative contexts 
or personal characteristics (Schlachter et al., 2018) of replying quickly to 
requests. For instance, e-mails received on weekends are answered immedi-
ately despite personal obligations and the lack of a rational need to do so; 
however, since this has become a habit, shared expectations evolve around 
it and others might count on immediate responses.

Team members must be aware of which aspects of the prevailing norms 
of availability refer to required, non-changeable demands that should be 
prioritized and which of these perceived demands have evolved over time 
without a substantial underlying necessity and may be modified as a result 
of team reflection. That is why the team-level perspective must be taken 
into account to align varying individual-level strategies of time-spatial job 
crafting. Individual needs have to be organized within the boundaries of 
team demands. The goal is to develop a shared understanding of availability 
incorporating individual and team needs. As a result, autonomy should be-
come less paradoxical because the uncertainty regarding availability should 
be reduced for the benefit of recovery (Derks et al., 2014; Dettmers, 2017). 
Since interaction scripts legitimize counter-normative interactions (Lee et 



204  ⏹  M. K. BAUMGÄRTNER and M. HARTNER-TIEFENTHALER

al., 2020), they support flexible teams to deviate from the evolved norms 
of availability and shape a new course of action. When defining interaction 
scripts, it is crucial to aim for providing both enough flexibility for the indi-
vidual and clarity about availability expectations and team demands.

Proposition 4: Team interaction scripts must balance individual and team 
needs, allowing enough space for individual needs while fulfilling team de-
mands.

Heterogenous Availability Norms and Perceived Justice

Allowing shared expectations of difference through a great variety of 
time-spatial job crafting practices in a flexible team rather than centering 
on deviance from the norm may be viewed as a way to avoid the trap of 
constant availability (Mazmanian, 2012). Heterogeneous patterns of time-
spatial job crafting allow team members to bring their individual (private) 
needs more to the fore and follow the underlying idea of time-spatial job 
crafting in using flexibility as a resource to fulfill individual needs.

Although a heterogeneous norm might be a preferred solution to over-
come the threat of the norm of constant availability, a high variation of 
individual time-spatial job crafting among team members may also gener-
ate feelings of injustice in some members due to comparisons of availability 
for working tasks. Some team members might take advantage of the lack of 
clarification, whereas others might over-fulfill expectations; for example, by 
being constantly available for their co-workers.

The immanent role of justice in work teams and organizations has been 
extensively researched (Cohen-Charash & Spector, 2001; Colquitt, 2001; 
Cropanzano & Ambrose, 2001; Greenberg, 1987, 1993), but its role in time-
spatial flexibility has received little attention (Hakonen & Lipponen, 2008; 
Thatcher & Bagger, 2011), even though unorganized practices of time-spatial 
flexibility may produce injustice among team members (Fogarty et al., 2011), 
which can generate anger or guilt (Hillebrandt & Barclay, 2017). We argue 
that justice may be even more relevant in the flexible team context as justice 
perceptions are particularly relevant in uncertain contexts (Lind & Van den 
Bos, 2002; Van den Bos & Lind, 2002). When team members have the oppor-
tunity to craft their working time and space arrangements individually, there 
is greater uncertainty than in co-located or completely virtual teams.

Since it is essential that heterogeneous strategies of time-spatial job craft-
ing are viewed as fair by all team members, we argue that the level of justice 
is important but also the differentiation of justice within the team (compare 
leader-member exchange differentiation; Nishii & Meyer, 2009). Thus, 
when perceived justice varies strongly within teams and justice perception 
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differentiation is high, we assume detrimental effects potentially impair-
ing team members’ recovery. Although justice is rarely addressed in studies 
about workplace flexibility, we argue that it is crucial when members of flex-
ible teams have the autonomy to engage in time-spatial job crafting. Fur-
thermore, the homogeneity or divergence of justice perceptions within the 
team must be taken into account. If there is high differentiation in justice 
perceptions among team members, defining team interaction scripts may 
be more difficult. However, when justice differentiation is high, gaining 
clarity about what is allowed and expected and reducing individual mem-
bers’ uncertainty is even more important. The goal is to harmonize overall 
justice perceptions and define cornerstones that allow high justice percep-
tions among all team members, with low differentiation.

To conclude, given that time-spatial job crafting inherently allows au-
tonomy by providing a certain extent of individualization, we argue in favor 
of the variation of availability in flexible teams to support individual basic 
needs as well as private demands. However, if this variation becomes too 
great within a team and some team members are unavailable at the cost of 
others’ availability, a sense of injustice may arise. That is why flexible teams 
face the challenge of balancing their individual needs with team demands.

Proposition 5: Flexible teams with heterogeneous availability norms are more 
likely to have greater justice differentiation.

How Interaction Scripts Help to Build Shared Mental 
Models of Availability in Flexible Teams

Flexible teams need to operate in a context of higher uncertainty be-
cause of the increased autonomy of employees, which raises questions of 
coordination, communication, and social connections (Bartel et al., 2012; 
Rockmann & Pratt, 2015). Defining team interaction scripts is viewed as 
more challenging in a more uncertain context (i.e., higher individual au-
tonomy with regard to time-spatial job crafting) but also as more beneficial. 
It allows the teams to strategically balance individual time-spatial job craft-
ing approaches with team needs by maximizing the beneficial effects of 
time-spatial flexibility and minimizing its negative effects.

When collectively defining team interaction scripts (e.g., via a team re-
flexivity process), it is essential that the team creates a mutual understand-
ing of individual needs and develops shared mental models for working 
together flexibly (Konradt et al., 2015). Whereas team interaction scripts 
target concrete behaviors that drive change (Lee et al., 2020), shared men-
tal models represent their underlying cognitive basis, “a collective and 
accurate understanding about [. . .] procedures, strategies and about one 
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another” (Konradt et al., 2016, p. 166). Shared mental models “allow all 
team members to similarly interpret team-relevant information and share 
expectations regarding the team context” (Fisher et al., 2012, p. 830). 
Thus, they encourage everybody to be “on the same page” (Fisher et al., 
2012, p. 825). As such, shared mental models are the mechanism connect-
ing team reflection with adaptation (Konradt et al., 2015). Without the cog-
nitive understanding of these scripts, the success of their implementation 
will be limited. For this reason, we consider it essential that the underlying 
shared mental models are in line with the team interaction scripts. Once 
team members understand the purpose and reasoning of the defined in-
teraction scripts, it is possible to purposefully shape availability norms and 
reduce uncertainty.

Proposition 6: Team interaction scripts of availability help to purposefully 
create shared mental models of availability and, thus, decrease availability 
uncertainty.

A Practical Guide to Shaping Availability Norms

On a practical level, we propose the cognitive-behavioral model of re-
flexivity in teams (Konradt et al., 2016; Schippers et al., 2003, 2013) to or-
chestrate individual time-spatial job crafting at the team level and shape 
prevailing availability norms. Integrating regulatory theory (DeShon et al., 
2004) and reflexivity theory (West, 1996), this model proposes a guided re-
flexivity process (see Figure 7.1) encompassing three phases—(a) making 
norms explicit by clarifying availability expectations, (b) jointly developing 
team interaction scripts, and (c) implementing team interaction scripts—
that build on each other. It should be understood as a dynamic process that 
leads to a continuous improvement of work cooperation (Hinsz et al., 1997; 
Konradt et al., 2016) and refers to “the extent toward which teams think 
about their strategies and behaviors and adapt their functioning, in par-
ticular when confronted with complex and unpredictable environments” 
(Konradt et al., 2016, p. 153). Thus, time-spatial flexibility must be con-
sidered from a dynamic perspective given that individual needs, team con-
texts, and justice perceptions change over time (Jones & Skarlicki, 2013).

Making Norms Explicit: Clarifying Availability Expectations and 
Understanding Individual Time-Spatial Job-Crafting Strategies

To shape the availability norms and allow heterogeneity by considering 
justice issues, team members need to discuss the prevailing norms of avail-
ability first. Underlying expectations and preferences for individual time-
spatial job crafting should be clarified, and team members should reveal 
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the reasoning behind their individual strategies (e.g., “I prefer to work ear-
ly in the morning and do not like to be bothered with work after 7:00 p.m. 
because evening time is family time”). This informs other team members 
about personal needs and preferences regarding working times and loca-
tions and lays the groundwork for an honest and open exchange on the 
matter within the team.

The following issues are to be discussed: How many days of working out-
side the office are okay? Do team members have to announce them in ad-
vance and if yes, how many days in advance? Which time frame is expected/
tolerated for responding to messages? How common is it to be contacted 
outside working hours? How to signal unavailability? Which (team) meetings 
require onsite presence? Which communication media are used for which 
purposes? How to contact fellow team members when outside the office?

In a second step, team members receive the opportunity to articulate 
and question their underlying expectations, which may contrast individual 
preferences with team demands. Individual preferences may be related to 
personal demands, such as picking up and looking after a child until the 
other parent can take over, but may also pertain to performance-related 
demands (e.g., working from home because one can better concentrate 
on a challenging task at home). Enabling individuals to take fellow team 
members’ perspectives into account fosters understanding and helps them 
to make sense of their colleagues’ time-spatial job crafting. It also creates 
mutual understanding, reduces uncertainty, and helps to build a better 
workplace (Parker et al., 2008) as predictability and transparency both play 
a crucial role in the process of coping with work demands (Dettmers et al., 
2016; McGrath & Beehr, 1990; Sonnentag & Frese, 2003).

Reflection: Joint Development of Team Interaction Scripts
During the reflection phase, the focus moves from the individual to the 

team perspective and, thus, the team as a unit is the center of attention. 
Team members are instructed to reflect and plan strategy improvements 
(West, 2000). The goal is to achieve mutual agreement about the corner-
stones of team demands to provide the boundaries that act as frameworks 
for employees’ individual time-spatial job crafting and shape the prevail-
ing norms of availability. Team members bring the experiences and knowl-
edge they have exchanged, as well as different perspectives, into the team 
context (Konradt, et al., 2015, 2016) and discuss how they wish to work 
together. This involves establishing the scope of responsibilities—and the 
boundaries—that they give themselves as members of a flexible team, but 
also the boundaries imposed by the job or the organization.

Based on team members’ expectations, teams jointly develop team in-
teraction scripts (Lee et al., 2020) guiding their time-spatial job crafting 
behavior by considering team demands as well as the satisfaction of team 
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members’ needs. Although it is recommended to bring clarity to the team 
by documenting and writing down team interaction scripts, these scripts 
must leave enough room for individual time-spatial job crafting, as personal 
preferences, and contextual circumstances (including private life) vary.

The guiding idea is to define when team demands must be prioritized 
over personal needs (e.g., when scheduling meetings) to align individual 
goals with team goals through the development of team interaction scripts. 
This enables the team to go beyond individual adaptation strategies and 
take on the perspective of the whole team. Interaction scripts help to over-
come uncertainty regarding supervisors’ and co-workers’ expectations of 
availability by creating shared mental models of availability (Konradt et al., 
2016; Maynard & Gilson, 2014). Thanks to higher transparency and pre-
dictability of job contacts, they provide clarity on expectations (e.g., “My 
team members do not expect me to answer an e-mail at 11:00 p.m.”), which 
can be used as a frame of reference for how to manage the blurred bound-
aries between work and the private sphere. Thus, behavioral change related 
to detachment from work is reinforced, providing room for recovery.

Adaptation: Implementing Team Interaction Scripts
Finally, in the third phase, team members implement the previously de-

fined team interaction scripts and adapt their behavior accordingly. This 
transfers the content of the team interaction scripts into concrete behavior-
al actions, which are defined as “goal-oriented behaviors relevant to achiev-
ing the desired changes in team objectives, strategies, processes, organi-
zations, or environments, identified during the stage of reflection” (West, 
2000, p. 6). Depending on their initial time-spatial job-crafting strategies, 
team members may have to change their behaviors significantly to reduce 
the discrepancy with the written team interaction scripts that have been 
agreed upon by the team—that is, engage in interaction scripts-adjusted 
time-spatial job crafting (see Figure 7.1). This is the most critical determi-
nant of success for the entire process (Konradt et al., 2015, 2016). The 
more team members’ daily behaviors are aligned with the defined interac-
tion scripts, the more stable and predictable the emerging behavioral pat-
terns become over time (Bettenhausen & Murnighan, 1991).

Although the identification of the three phases may suggest that there 
are definitive starting and ending points to this process, we argue, in line 
with other scholars (e.g., Konradt et al., 2016), that this reflexivity process 
should be an iterative—or continuous—improvement process. As time 
passes following the adaptation phase, team members may acknowledge 
that their behaviors deviate from the interaction scripts defined initially 
as they come to recognize that certain guidelines, established to achieve 
certain target states, did not work as expected. For instance, the frustration 
of the need for relatedness may not become apparent until several weeks 
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have passed, and as a consequence, isolation effects may emerge for some 
team members, which need to be dealt with. A new alignment process may 
then be initiated. Consequently, the interaction scripts will likely have to be 
reformulated after the adaptation/implementation phase.

The Role of Justice in the Reflexivity Process

One of the goals of the reflexivity process is to establish team interaction 
scripts that lead to lower justice differentiation with flexible teams. When 
team interaction scripts are perceived as fair, the likelihood of employees 
complying with them is higher. The perceived fairness of team interaction 
scripts is thus particularly relevant to the success of the reflexivity process. 
Since justice is so fundamental, we will put particular emphasis on this topic 
and discuss the role of different types of justice in defining team interaction 
scripts. The most researched type is distributive justice, which refers to “the 
perceived fairness of resources received” (Cropanzano & Ambrose, 2001, 
p. 121). For example, the resource of being able to independently craft 
working time and space arrangements must be negotiated within a flex-
ible team. To do so, the underlying principles of distributive justice should 
be discussed. Three principles—equity, equality, and need—can justify the 
provision of time-spatial flexibility (Thatcher & Bagger, 2011) or, in other 
words, of the resource of autonomy. The equity principle is relevant when 
employees are allowed to work flexibly based on their prior performance. 
In their meta-analysis, Gajendran and Harrison (2007) have discussed that 
supervisors are more likely to grant flexibility to employees who are already 
performing well. Furthermore, one could also argue that all employees 
should be granted the same degree of flexibility following the equality prin-
ciple, which applies when time-spatial flexibility is introduced on a large 
scale in the organization. Finally, the need principle could be used to argue 
that employees who spend more time commuting to the office should be 
given more opportunities to work flexibly. Although different arguments 
can be used, what is most important is that the underlying rationale for the 
decision is clear to team members. Indeed, research shows that the out-
come of the reflexivity process is more favorable when employees perceive 
the procedures used as being fair (Lee & Sukoco, 2011). This perspective 
is defined as procedural justice and refers to the process of decision-making 
rather than the outcome of the decisions (Lerner et al., 1988). When the 
procedures regarding how resources are negotiated are perceived as fair, 
team collaboration is improved (Açikgöz, 2017). Thus, the process of nego-
tiating team interaction scripts (i.e., procedural justice) is as important as 
the scripts themselves (i.e., distributive justice).
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Boundary Conditions for the Reflexivity Process

To effectively define and implement team interaction scripts that will 
positively shape availability norms, several boundary conditions with the 
opportunity to foster or hamper the effectiveness of the intervention must 
be considered. In the following, we focus on the most important ones.

The Role of Leadership
Leaders play a central role in shaping the work environment of their 

followers as they also affect their team members’ psychological well-being 
(Rousseau et al., 2008). Montano and colleagues (2017) conclude that lead-
ership is “an important occupational health factor in its own right” (p. 344). 
Effective leadership should support autonomy by taking into account the ba-
sic psychological needs of employees (Hocine & Zhang, 2014). We assume 
that the success of the proposed team-based interaction script intervention is 
highly dependent on leadership style and leaders’ attribution of usefulness to 
the intervention (Nielsen et al., 2017). Leaders act as role models of healthy 
work behavior (Kranabetter & Niessen, 2017) and shape team members’ per-
ceptions of how to deal with the autonomy paradox.

Leadership is relevant not only during the reflexivity process but also after 
as the leader has the power to sanction behavior that deviates from the in-
teraction scripts negotiated. Scripts are considered strong when both behav-
ioral expectations and the sequence of events are specified but regarded as 
weak when only expectations are specified (Gioia & Poole, 1984). Depending 
on how the leader enacts the implementation of the interaction scripts and 
complies with them, they can support the intervention with external legiti-
macy (Lee et al., 2020). At the initial stage of the process, particularly, the 
perceived legitimacy of the collectively defined interaction scripts affects how 
individual team members decide “how to enact the scripts and whether or 
not to engage in what they perceived to be socially risky behaviors” (Lee et 
al., 2020, p. 118). However, after some time, team members’ behavior might 
increasingly deviate from the interaction scripts; thus, leaders should reclaim 
enactment or initiate a new reflexivity process. Consequently, the leader is an 
initiator providing the opportunity to iteratively and continuously reflect on 
the interaction scripts and address any discrepancies observed between the 
actual state and the defined target state.

The team reflexivity process is a continuous cycle enabling flexible teams 
to monitor and optimize their team coordination processes. Over time, the 
contextual situation of a flexible team may change (e.g., the intensity and 
prevalence of time-spatial job crafting, the intensity of digitalization, or ha-
bituation effects), and a reformulation of team interaction scripts may be-
come necessary. We consider it the leader’s responsibility to be aware of the 
need to reconsider the team interaction scripts and initiate a new reflexivity 
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process. Finally, supporting employees’ recovery and providing guidance 
about how to deal with the threat of the prevailing autonomy paradox can 
be regarded as a contemporary challenge for leaders.

The Role of an External Facilitator in the Reflexivity Process
Following Lee et al. (2020), we argue in favor of the inclusion of an exter-

nal facilitator to support the development of interaction scripts, for three 
reasons. First, it enhances the separation of the intervention space from 
everyday work. Second, the facilitator’s neutral status encourages unity and 
participation among all team members. Third, the facilitator provides im-
mediate feedback and encouragement. We think that support from an ex-
ternal facilitator during the team reflexivity process is even more important 
when the leader is less participative or very authoritative because it enables 
team members to openly address underlying issues.

We also consider the role of an external facilitator particularly essential 
when there is a strong collective norm of constant availability. To question the 
prevailing norms, an outside perspective introducing insights about the prac-
tices of other organizations is particularly valuable and helps to derive team 
interaction scripts that enable more autonomous time-spatial job crafting.

Further, external facilitators are particularly valuable when it comes to 
justice issues since they bring in a neutral and more unbiased perspective 
without participating in workplace politics. When justice differentiation is 
high within the team, sharing different perspectives and creating mutual 
understanding might be challenging. Therefore, taking a neutral perspec-
tive is crucial for the success of this reflexivity process, which should not be 
carried out by any involved party.

The Role of Membership in Multiple Teams
Today, knowledge workers are frequently members of more than one 

team simultaneously. Estimations of the prevalence of this so-called “multi-
team membership” among knowledge workers range between 65% and 
95% (Margolis, 2019). When defining team interaction scripts, it is cru-
cial to take into account employees’ membership in other teams (and the 
relevant associated requirements regarding time-spatial job crafting) be-
cause multi-team environments pose several challenges at the individual 
and team levels (O’Leary et al., 2011). The underlying challenge for mem-
bers with multi-team memberships is to allocate their attention, time, and 
information across several teams, which requires switching context and 
carries a risk of temporal misalignment. When managed poorly or differ-
ently, team demands conflict with one another, potentially leading to indi-
vidual stress, impaired work-life balance, increased workload, and compet-
ing team identities (O’Leary et al., 2011). We assume that these challenges 
are even more pronounced in the flexible work context because direct, 
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personal encounters between peers result less frequently. Furthermore, 
compared with the co-located work setting, leaders might be less aware of 
their team members’ emotional exhaustion and need to reduce their con-
stant connectivity.

The literature suggests that the number of team memberships matters 
and a moderate number of teams relates to higher productivity and learn-
ing at the individual and team levels, whereas the concurrent membership 
in either very few or very many project teams presents obstacles to both 
productivity and learning (O’Leary et al., 2011). A recent study (Berger et 
al., 2022) finds that only in organizations with higher multi-team member-
ship does individual multi-team membership positively relate to emotional 
exhaustion. Thus, we conclude that demands from other teams need to be 
addressed openly, even more so in teams whose members have member-
ship in many other teams. Generally, we suggest a separate team reflex-
ivity process in each of these teams, requiring the participation of team 
members spanning multiple teams and bringing in other teams’ demands 
during each process. Defining, for each team member, a focal team that 
receives priority over other teams might be useful when formalizing the 
interaction scripts. Finally, when implementing the scripts, each member 
should signal their availabilities and proactively communicate their needs 
across teams (e.g., stating their working times in e-mail signatures, indicat-
ing unavailability via out-of-office messages, etc.).

DISCUSSION

The COVID-19 pandemic has changed the design of work insofar as the 
focus is now on how time-spatial flexibility can be optimally implemented 
rather than whether it should be. Even before the COVID-19 crisis and 
the emergence of discussions about the role of face-to-face conversations at 
the watercooler and “Zoom fatigue” resulting from high volumes of digital 
communication, researchers have emphasized the social context of time-
spatial flexibility, in which employees are embedded and which influences 
them (Grant & Parker, 2009). As flexible working is a key characteristic of 
the so-called “new normal” way of working, this conceptual paper targets 
the future working scenario for many organizations.

Existing research shows that time-spatial flexibility seems to be a double-
edged sword, producing inconclusive findings. Research has uncovered 
positive effects, such as increased flexibility and autonomy (Kossek et al., 
2006); as well as negative ones, such as stress or boundary blurring (Dela-
noeije et al., 2019), which impair recovery from work. However, traditional 
telework research has mainly examined the differences between users and 
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non-users (Allen et al., 2015; Delanoeije & Verbruggen, 2020) and has rare-
ly addressed contextual circumstances such as the team context.

Our theoretical paper extends the line of research focusing on time-
spatial flexibility by providing insights on team processes taking place and 
interacting at the individual and team levels. It explains how certain out-
comes of past flexibility studies—such as a lack of detachment from work 
outside working hours—emerge as a result of the interplay between time-
spatial job crafting (Wessels et al., 2019) and the team context in which 
these proactive behaviors take place. Providing a holistic perspective on 
this interplay, we extend flexibility research by shedding light on team pro-
cesses that lead to the development of certain availability norms, which are 
related to mutual expectations, justice perceptions, and opportunities for 
recovery. We view the reduction of availability uncertainty and the establish-
ment of times of acceptable unavailability as one of the major challenges in 
fostering recovery and mental health in today’s work environment.

Theoretical Implications

With this paper, we bring time-spatial job crafting to the team level by 
looking at the use of time-spatial job crafting more collectively and holisti-
cally. We conclude that individuals might gain autonomy through the op-
portunity to craft their working time and place arrangements, but these 
individual strategies pose challenges to team coordination, availability ex-
pectations, and the predictability of availability, which in turn affects in-
dividuals’ recovery from work. Central to this potential tension between 
the individual and team levels are justice perceptions resulting from com-
parisons between team members. Shedding light on these team-level conse-
quences of individual time-spatial job crafting, we also approach the impli-
cations on the team level as an issue of work design (Morgeson et al., 2013), 
which can be purposefully shaped via the definition of team interaction 
scripts and by changing the underlying shared mental models.

Theoretically, our two levels (i.e., individual and team) align with Grant 
and Parker’s (2009) two central perspectives on work design (i.e., the re-
lational and proactive perspectives), which both need to be taken into ac-
count. At the individual level, we assume a proactive perspective, which 
refers to employees taking initiative to shape their job design and work 
contexts (Grant & Parker, 2009), and we connect it to self-determination 
theory (Deci et al., 2017). With regard to flexibility, we focus on time-spatial 
job crafting (Wessels et al., 2019), that is, individuals optimizing their time 
and spatial needs by consciously deciding on their working time and place 
on a daily basis. To experience high levels of self-determination, the need 
for autonomy, competence, and relatedness should be satisfied. However, 
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we argue that high time-spatial flexibility comes with challenges, for three 
reasons. First, need satisfaction is dependent on team members. Thus, em-
ployees in flexible teams may experience the frustration of the other two 
basic needs, competence and relatedness (Deci et al., 2017; Van Yperen et 
al., 2014), because the satisfaction of their individual needs depends on 
the behaviors of other team members. Second, according to the autonomy 
paradox, employees may feel pressured to be constantly available (Mazma-
nian et al., 2013), which may support the need for relatedness but also 
frustrates the need for autonomy. For instance, when a co-worker decides 
to write e-mails at 10:00 p.m., the recipients might feel that an immediate 
response is expected, and expectations of constant availability may thus be 
reinforced. Third (and relatedly), employees who have the option of time-
spatial flexibility may be uncertain as to how intensively they should use it, 
which highlights the need to clarify what is expected from employees.

This struggle with uncertainties concerning others’ expectations points 
to the social context of work and the “relational perspective” of work design 
(Grant & Parker, 2009) emphasizing the role of interpersonal relations and 
interdependencies at work. Hereby, we apply a justice lens (Colquitt & Zipay, 
2015). When time-spatial job crafting within teams is unorganized, justice 
perceptions regarding the use of time-spatial flexibility may vary (Fogarty 
et al., 2011). Under high levels of uncertainty, justice issues become more 
salient to employees (Thau et al., 2009; Van den Bos & Lind, 2002) and 
potentially create tensions within teams. For example, some team members 
may take advantage of the lack of clarifications, whereas others might over-
fulfill expectations by being constantly available. This phenomenon of vary-
ing perceptions of justice, which we call “justice differentiation,” is a new 
perspective on the use of time-spatial flexibility in flexible teams.

We also advance team reflexivity research (Schippers et al., 2014; West, 
1996). Previous research on the topic has mainly focused on the reflection 
phase while neglecting the need for adaptation (Konradt et al., 2016) for 
sustainable team functioning. Going beyond this, we shed light on adapta-
tion strategies within the team process as they play a crucial role in behav-
ioral change within teams (Konradt et al., 2016).

Practical Implications

With this paper, we address a real-world challenge that has a significant 
practical impact and has recently gained even greater relevance due to the 
increased prevalence of time-spatial job crafting possibilities brought about 
by COVID-19 restrictions and the related cultural change toward more flex-
ible or hybrid working settings. By defining this guided team reflexivity pro-
cess (Schippers et al., 2014; West, 1996) for flexible teams to dissolve the 
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tension between individual rationales for applying time-spatial job crafting 
and collective consequences, we provide hands-on guidelines for organiza-
tions and leaders to design time-spatial flexibility at the team level that sup-
ports the alignment of team justice perceptions and fosters team members’ 
recovery. Dealing with these issues is particularly important in current times 
as mental health problems are on the rise (Satici et al., 2020; Schmidt, et al., 
2014; Schuller & Weiss, 2019).

The role of team leaders is central here. In making sure that coordina-
tion works smoothly in accordance with the individual use of time-spatial 
flexibility and related availabilities, a justice and health perspective is impor-
tant to include. Although the goal is to keep the differentiation of justice 
perceptions low within the team, we particularly highlight the fact that this 
guided reflexivity process does not aim to restrict the autonomy provided 
by time-spatial flexibility but should rather enable flexible team members 
(and their leaders) to collectively define how they want to work together. It 
is not about defining strict behavioral rules that each team member must 
adhere to but rather creating an understanding of the rationales behind 
individual job-crafting strategies and setting the scope and boundaries of 
time-spatial flexibility in the team. This endeavor also shifts some of the 
responsibility for recovery from the individual to the leader as a designer 
of effective and healthy team structures and norms that allow for recovery 
periods. In this regard, leaders should openly address their teams’ avail-
ability norms, make them explicit, reflect on them, and actively help to 
shape them (where appropriate) to foster clear expectations and reduce 
availability uncertainty.

CONCLUSION

Past work has shown that boundary blurring is a central mechanism through 
which time-spatial flexibility produces negative side effects (Cousins & Robey, 
2015; Delanoeije et al., 2019), creating stress (Delanoeije & Verbruggen, 
2020), and ultimately threatening employees’ mental health (Golden, 2012). 
Therefore, time-spatial flexibility appears to be a double-edged sword yield-
ing inconclusive findings and both positive and negative outcomes (Dela-
noeije & Verbruggen, 2020). Looking only at the individual perspective is 
insufficient; the team or relational perspective must also be taken into ac-
count (Grant & Parker, 2009). When team members’ behavioral patterns of 
time-spatial flexibility lead to high availability norms, individual autonomy is 
threatened. Moreover, individual time-spatial job crafting challenges avail-
ability-related justice perceptions and team coordination. Offering an ap-
proach to dissolving the inherent tension between individuals’ time-spatial 
job crafting and team coordination demands, we propose a guided reflexivity 
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process consisting of three phases. The core objective is to develop shared 
mental models, which can be initiated via team-based interaction scripts of 
availability that define the scope and boundaries of individual time-spatial 
flexibility. Thus, this alignment process reduces the uncertainty of availability 
and justice differentiation within flexible teams and supports employees’ re-
covery from work, ultimately managing the threat of the autonomy paradox 
and fostering better mental health.
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CHAPTER 8

SERVANT LEADERSHIP AND 
IDIOSYNCRATIC DEALS

Influence on Individual  
and Team Performance

Chenwei Liao
Michigan State University

ABSTRACT

Idiosyncratic deals, or i-deals, are individualized work arrangements employ-
ees negotiate with their managers that are different from those of their co-
workers. As a type of nonstandard human resource (HR) practice, i-deals rep-
resent a critical supplement to standardized HR practices in the workplace. 
In the current study, I simultaneously investigate antecedents and effects of 
i-deals at the individual and team levels. To this end, I draw on social cognitive 
theory (Bandura, 1986, 2001) to examine the relationship between servant 
leadership, i-deals, and subsequent individual and team efficacy and effective-
ness. Two-wave, two-source, survey data collected from 189 employees and 
their managers working in 45 teams reveal multi-level motivation pathways for 
individuals and teams. Specifically, results show that servant leaders enhance 
employee self-efficacy and task performance by providing i-deals. At the team 
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level, servant leaders promote team efficacy by allowing a high level of i-deals 
within teams, which in turn enhances team performance. This research en-
hances the theory building of servant leadership and i-deals, contributing 
to the broader integration of leadership and human resource management 
(HRM) in team research.

Idiosyncratic deals, or i-deals, represent a type of nonstandard human re-
source (HR) practice that facilitates the customization of work arrange-
ments for employees (Liao et al., 2016; Rousseau, 2005). Specifically, i-deals 
are defined as personalized work arrangements (e.g., individualized work 
schedules, job tasks, and career development opportunities) negotiated be-
tween employees and managers that meet employees’ personal needs while 
benefiting the employer (Liao et al., 2016; Rosen et al., 2013; Rousseau, 
2005). Supplementing standardized HR policies, i-deals, as a nonstandard 
HR practice, allow employees to have work arrangements that are differ-
ent from their coworkers (Liao et al., 2017). The emergence of i-deals in 
the contemporary workforce is not a coincidence. Rather, considering em-
ployees’ needs in the current labor market has become increasingly pivotal 
because the increased competition for talents (Michaels et al., 2001), the 
reduction in collective bargaining (Farber & Western, 2000), and the great-
er initiative among employees to negotiate preferred work arrangements 
(Belkin, 2007; Freeman & Rogers, 1999) all call for managers’ greater at-
tention to employees’ needs and uniqueness. Therefore, changes in the 
global work environment have made i-deals a useful and timely supplement 
to traditional standardized HR practices (Rousseau, 2005).

Despite the valuable insights on the nomological network of i-deals in 
the extant literature, there are two major limitations. First, while the criti-
cal role of managers in the i-deal negotiation process has been stressed in 
the definition, what is conspicuously lacking is research on how manager 
leadership style can influence the creation of i-deals (Liao et al., 2016). We 
are limited in our understanding of how leadership styles may promote or 
prohibit the use of i-deals in the workplace. Second, although it is explicitly 
defined that i-deals benefit both the recipients and the employer, existing 
research has predominantly focused on demonstrating the positive impact 
of i-deals on individual recipients, with no evidence supporting how indi-
vidually negotiated deals may enhance unit effectiveness. To address these 
limitations, I simultaneously explore leader-related antecedents of i-deals 
and the effects of i-deals on individual and team performance.

First, I propose that servant leadership is uniquely related to the manag-
ers’ enactment of i-deals. Servant leadership describes leaders who selflessly 
put others first, fulfill others’ needs ahead of their own, and develop others to 
their fullest potential (Chiniara & Bentein, 2016; Eva et al., 2019; Greenleaf, 
1970; Liden et al., 2008; Wu et al., 2021). The unique connection between 
servant leadership and i-deals lies in the alignment between the central tenet 
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of servant leadership and the nature of i-deals. Specifically, the central tenet 
of servant leadership posits that servant leaders prioritize followers’ needs 
and help them grow and succeed (Liden et al., 2015; Liden et al., 2008), 
while i-deals are individualized work arrangements created to meet the needs 
of employees (Liao et al., 2016). Therefore, it is reasonable to expect that ser-
vant leaders are willing to facilitate the creation of i-deals to fulfill employees’ 
personal needs, develop their skills, and help them better perform their jobs. 
That is, there is a positive relationship between servant leadership and fol-
lower i-deals. Further, because of their high level of behavioral ethics, servant 
leaders do not just serve a select few; instead, servant leadership is targeted at 
every member of a team (Graham, 1991; Liden et al., 2008; Schaubroeck et 
al., 2011). Accordingly, servant leaders are likely to consider i-deals for all of 
the followers. Therefore, I expect that servant leadership is associated with a 
higher level of overall i-deals within the team.

Second, drawing on social cognitive theory (Bandura, 1986, 2001), I 
submit that both the experience of successfully negotiating i-deals with 
managers and the content of i-deals will give rise to followers’ high self-
efficacy and effectiveness at work. Social cognitive theory posits that people 
are agentic and engage in self-reflection and self-regulation processes. It is 
through these processes that individuals develop self-efficacy, which refers 
to individuals’ cognitive beliefs of how capable they are in executing work-
related activities (Bandura, 1997). Based on social cognitive theory, self-
reflection of a successful i-deal negotiation process may lead to employees’ 
perceptions of self-control at work, which enhances their self-efficacy. In 
addition, specific arrangements created by i-deals, or the content of i-deals, 
contribute to a better fit between the job and one’s needs and interests, 
which also helps to enhance self-efficacy. At the team level, the prevalence 
of i-deals within a team emerges as a team-level phenomenon that contrib-
utes to team members’ shared cognition about their control over work and 
the supervisor support they have as a team. A high level of overall i-deals 
within a team may therefore enhance team potency, which refers to team 
members’ common belief about their capacities to be effective at executing 
work collectively. Hence, integrating servant leadership theory with social 
cognitive theory, I expect that servant leaders enhance individual and team 
efficacy and performance by granting i-deals to followers and allowing a 
high level of overall i-deals within a team. The hypothesized model is pre-
sented in Figure 8.1.

This study makes three contributions to the literature on i-deals and ser-
vant leadership. First, the present study offers an integrated perspective on 
how servant leaders enact HR practices to enhance individual and team ef-
ficacy and performance at work. Specifically, it shows that servant leaders 
are likely to work with all the followers in the creation of i-deals, a form of 
nonstandard HR practices that customize work arrangements for employees, 
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which result in the prevalence of i-deals within a team. As Liao and colleagues 
(2016) suggested, “As i-deal granters, leaders influence whether and the ex-
tent to which i-deals are permitted” (p. S16). Despite the important role of 
managers in the process of creating i-deals, little research has explored the 
effect of leadership styles. Thus, the current study advances our understand-
ing of how leadership styles influence the creation of i-deals from a servant 
leadership perspective. Second, clearly stressed in the conceptualization of 
i-deals is a mutual benefit to both the i-deal recipients and the employer. 
However, empirical research has predominantly focused on demonstrating 
how i-deals benefit the recipients, with the impact of i-deals on the team and 
organization being largely unknown. Addressing this limitation, this study 
contributes to the i-deals literature by providing a direct test of the central 
tenet of i-deals that individually negotiated work arrangements can benefit 
a broader collective in the organization (Rousseau, 2005). Third, following 
Liden, Wayne, and colleagues’ (2014) multi-level approach, the current re-
search simultaneously investigates the influence of servant leadership and 
i-deals via social cognitive processes at the individual and team levels, adding 
to the multi-level theory building of servant leadership and i-deals.

THEORY AND HYPOTHESES

Servant Leadership and I-Deals

Distinct from traditional leadership theories that take a top-down ap-
proach, servant leadership puts a strong emphasis on setting aside leaders’ 

Servant
Leadership

Team Median
I-Deals

Team
Potency

Team
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I-Deals
In-Role

Performance

Team Level

Individual Level
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Figure 8.1  Theoretical model. Note: I-Deals = Idiosyncratic deals.
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self-interest for the betterment of all of their followers (Greenleaf, 1970). 
Such an unparalleled feature makes servant leadership theory well-suited for 
management in contemporary organizations (Liden, 2013). Indeed, extant 
research has consistently demonstrated a positive impact of servant leader-
ship on individual and team effectiveness in the organization (Eva et al., 
2019; Lee et al., 2020; Liden, Panaccio et al., 2014; van Dierendonck, 2011). 
Further, a recent meta-analysis supports the validity of servant leadership the-
ory by showing that servant leadership can explain variations in important 
workplace outcomes above and beyond other leadership styles (e.g., transfor-
mational, ethical, and authentic leadership; Hoch et al., 2018).

There are seven dimensions of servant leadership (Liden et al., 2008). 
Not only do they possess conceptual skills to serve followers and teams, ser-
vant leaders also provide followers with emotional support and are empowering. 
They put followers first and help them grow and succeed. In addition, servant 
leaders maintain a high level of moral standards, behave ethically, and strive 
to create value for the community (Liden et al., 2008; Schaubroeck et al., 2011; 
Verdorfer et al., 2015). Leading by serving, servant leaders enhance per-
formance for individuals and teams (e.g., Chen et al., 2015; Hu & Liden, 
2011; Hunter et al., 2013; Liden, Wayne et al., 2014; Liden et al., 2015; 
Schaubroeck et al., 2011), by instilling in followers and teams a high level 
of confidence at work (Chen et al., 2015; Hu & Liden, 2011; Walumbwa 
et al., 2010). Despite these promising findings, we lack knowledge of the 
role servant leaders play in implementing human resource management 
(HRM) practices. Such an omission may limit our understanding of servant 
leadership functioning in the organization because managers’ leadership 
styles are crucially associated with the way they enact HR practices (Kehoe 
& Han, 2020; Purcell & Hutchinson, 2007).

Specifically, while prior research has clearly shown promise of servant 
leadership’s effectiveness, less is known regarding how servant leaders en-
act important HR practices to enhance individual and team performance. 
As agents of the HRM system, managers play an important role in carrying 
out HR duties that motivate employees (Kehoe & Han, 2020; Purcell & 
Hutchinson, 2007). The present study contends that servant leaders, be-
cause of their sensitivity to followers’ needs and willingness to serve all the 
followers, actively implement HR practices to assist followers. Specifically, 
integrating servant leadership research with work on nonstandard HR prac-
tices, I submit that servant leaders work with followers to customize various 
aspects of employment arrangements and create i-deals for followers, en-
abling a better alignment between employees’ work and their capabilities, 
interests, and needs.

I-deals are defined as personalized work agreements negotiated between 
employees and their managers regarding employment terms that ben-
efit both employees and the employer (Rousseau et al., 2006). I-deals are 
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considered as an effective nonstandard HR practice that enables employees 
to customize their employment arrangements (Liao et al., 2016). Distinct 
from dysfunctional person-specific employment practices (e.g., favoritism, 
unauthorized arrangements), i-deals represent a legitimate means for em-
ployees to meet their needs through personalizing their employment pack-
age (Rousseau, 2005; Rousseau et al., 2006). The content of i-deals may 
include flexible work schedules, customized task assignments, and special 
career development opportunities (Hornung et al., 2014; Rousseau, 2005; 
Rousseau et al., 2006). By enabling the customization of job elements for 
individual employees, i-deals lead to a better fit between job characteristics 
and employees’ personal needs and strengths (Hornung, Rousseau et al., 
2010; Hornung et al., 2014). Moreover, i-deals are also distinct from other 
individual-based employment practices (e.g., job crafting), due to the active 
role of managers in creating and maintaining the deals (Liao et al., 2016). 
For instance, job crafting describes the process by which employees make 
physical and cognitive changes to their jobs without obtaining the approval 
from their managers (Wrześniewski & Dutton, 2001). On the contrary, it is 
emphasized in the definition of i-deals that both managers and employees 
should be involved in the i-deal creation process to ensure mutual benefits 
for both employees and the employer (Rousseau, 2005; Rousseau et al., 
2006). Because of the role of managers, a successful i-deal negotiation not 
only depends on managers’ awareness of followers’ needs and talents, but 
also revolves around managers’ willingness to serve followers’ needs and 
develop followers to their fullest potential. Therefore, managers’ leader-
ship styles are likely to influence i-deals (Liao et al., 2016). It is important to 
note that there is a clear conceptual distinction between servant leadership 
and i-deals. On the one hand, as a leadership style, servant leadership con-
tains various behavioral dimensions that are characteristic to this unique 
pattern of leader behaviors, with a distinct feature to satisfy the needs of 
followers (Liden et al., 2008). On the other hand, i-deals are not behaviors 
per se; they are customized work arrangements that can be enacted to fulfill 
the needs of employees. Thus, i-deals are one of the means through which 
leaders serve their followers.

There are two reasons that servant leadership is positively associated with 
followers’ i-deals. First, servant leaders are motivated and have the capacity 
to customize proper work arrangements for followers. Specifically, servant 
leaders are attentive to followers’ needs, desires, goals, abilities, and poten-
tial, and assume the responsibility to bring out the best in their followers 
(Greenleaf, 1970; Liden et al., 2008). Thus, servant leaders’ attention to fol-
lowers allows them to better understand followers’ perspectives in the pro-
cess of i-deals negotiation. In addition, servant leaders possess task knowl-
edge and problem-solving skills that help followers identify the best way to 
match job characteristics with their needs and interests (Liden et al., 2008; 
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van Dierendonck, 2011). Further, servant leaders put their followers first, 
help them grow and succeed, and are empowering (Liden, Wayne et al., 
2014). Guided by such a serving mentality, servant leaders are likely to ap-
preciate the initiative taken by followers in customizing their work arrange-
ments. Therefore, servant leaders have a proclivity to attend to followers’ 
requests for work schedules that meet their personal needs, work tasks that 
fit their interests and capabilities, and career development opportunities 
that help them grow professionally.

Second, servant leaders are determined to bring benefits to all stake-
holders, including employees, the team, the organization, and the commu-
nity (Liden et al., 2008). Thus, it is expected that servant leaders, while serv-
ing their followers, also consider the ramifications of any influence their 
behaviors have on other stakeholders. In the context of i-deals creation, 
when evaluating what flexible work schedules, special task assignments, or 
career development opportunities to offer, servant leaders take steps to pre-
vent any customized arrangements from undermining the interests of the 
team and the organization. Such an emphasis on the welfare of all stake-
holders in servant leadership helps to ensure that i-deals indeed bring mu-
tual benefits to employees and the employer as articulated in the definition 
(Rousseau et al., 2006). In sum, servant leaders are willing to listen to em-
ployees’ legitimate needs and help followers customize work arrangements 
(i.e., i-deals) that benefit both the organization and employees. Therefore, 
I expect servant leadership to be positively related to followers’ successful 
negotiation of i-deals.

Hypothesis 1: Servant leadership is positively related to employee i-deals.

Not only do servant leaders care about the experience of individual mem-
bers, they also ensure the effectiveness of overall team functioning (Hu & Li-
den, 2011). Empathetic and ethical (Liden et al., 2008), servant leaders strive 
to promote the welfare of others by supporting each of the individual mem-
bers and minimizing potential relationship conflicts within a team (Chiniara 
& Bentein, 2018; Henderson et al., 2009; Schaubroeck et al., 2011). Research 
has shown that servant leaders create a servicing culture where helping oth-
ers in the team is expected (Hunter et al., 2013; Liden, Wayne et al., 2014). 
In addition, servant leaders strive to develop high quality social exchange 
relationships with every team member (Chiniara & Bentein, 2018). Thus, it 
is unlikely that servant leaders, the role models to whom followers look up, 
would only serve some but not others, especially considering that it is the 
leaders who create the serving culture within teams.

The tendency of servant leaders to serve every team member has impor-
tant implications on i-deals in teams. It is suggested that when i-deals are 
provided to only a few members, they will result in heterogeneity and may 
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engender perceptions of favoritism and conflicts within teams (Rousseau 
et al., 2006). Therefore, servant leaders will strive to prohibit i-deals from 
being granted to only a few team members to protect the serving culture 
and team collaboration. Because servant leadership is focused on all fol-
lowers, it is expected that servant leaders will not only recognize individual 
idiosyncrasy, but also maintain overall cohesiveness by assisting all followers 
when creating i-deals. Based on servant leaders’ high proclivity to consider 
unique i-deals with each follower, it is argued that servant leadership is con-
ducive to making i-deals prevalent in a team. Instead of serving a select few 
followers, servant leaders consider the needs of all, and bring out the po-
tential in everyone in their team (Greenleaf, 1970). Leaders who are high 
on servant leadership tend to go the extra mile to create a flexible schedule 
for one follower, seek career development opportunity for another, and de-
sign customized tasks for a third follower. The result of such a practice is the 
prevalence of i-deals in the team. Therefore, in teams where leaders exhibit 
servant leadership, it is expected that there is a high level of overall i-deals.

Hypothesis 2: Servant leadership is positively related to the overall level of 
i-deals within a team.

I-Deals and Efficacy

Social cognitive theory (Bandura, 1986, 2001) posits that people are 
agentic, self-reflecting, and self-regulating organisms. In the process of 
interacting with the environment, individuals reflect upon their behav-
iors and form cognitions that guide their self-control processes (Bandura, 
1997). The agency perspective of human beings explains why employees 
would initiate i-deal negotiation processes. Yet, depending on whether an 
i-deal negotiation is successful, employees’ self-reflection upon their i-deal 
negotiation may lead to distinct cognitions. Central to social cognitive the-
ory is the concept of self-efficacy. Specifically, self-efficacy refers to individu-
als’ cognitive beliefs in their competence in executing work activities (Ban-
dura, 1997). It is expected that successful negotiation of i-deals enhances 
one’s self-efficacy, while failure in obtaining i-deals decreases self-efficacy.

There are three explanations for why i-deals are related to employee 
self-efficacy. First, the experience of successful initiation and negotiation of 
i-deals provides employees with a sense of control over their work. Having 
a sense of control at work enhances individuals’ beliefs in their capabilities 
of completing tasks (Wood & Bandura, 1989). Second, granting i-deals to 
followers is a way to show leader support to followers. When employees feel 
they can negotiate with their managers and obtain their approval at work, 
they become more confident. Indeed, research has suggested that leader 
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support facilitates the development of follower self-efficacy in the work-
place (Wu & Parker, 2014). Third, specific content customized in i-deals is 
conducive to the enhancement of individual self-efficacy. For example, be-
ing able to work on personalized tasks that match individual abilities, skills, 
and interests raises one’s confidence in accomplishing their work (Gist & 
Mitchell, 1992). Also, a flexible work schedule reduces tension and stress 
one might experience at work (Grzywacz et al., 2008), and thus should be 
positively related to self-efficacy. In addition, unique development oppor-
tunities designed to enhance employees’ work skills directly contribute to 
their beliefs about their capacity to perform well. As illustrated in social 
cognitive theory, the acquirement of new skills and abilities contributes to 
one’s self-efficacy (Bandura, 1986). Therefore, a positive relationship be-
tween i-deals and self-efficacy is expected.

Hypothesis 3: I-deals are positively related to self-efficacy.

Despite being negotiated between individual employees and their man-
ager, the creation of i-deals takes place within a team context and may 
have implications on team functioning (Rousseau, 2005). Investigating 
multi-level implications of i-deals therefore becomes necessary for one to 
obtain a comprehensive understanding of how i-deals operate within an 
organization (Bal et al., 2012; Liao et al., 2017; Liao et al., 2016). Indeed, 
organizations are a multi-level system with employees nested within teams, 
which are nested within the organization (Rousseau, 1985). Scholars have 
called for multi-level consideration in organizational research to examine 
how phenomena occurring at the individual level may emerge and become 
meaningful team-level phenomena and how team-level characteristics may 
impact individual functioning within the organization (House et al., 1995; 
Klein et al., 1994; Rousseau, 1985). Specifically, employees working in the 
same team typically have task interdependence, interact socially within the 
team boundary, and share common goals (Kozlowski & Bell, 2003). Team 
boundaries, common goals, and interactions between members provide 
meanings for members such that team members see themselves and are 
seen by others outside the team as a social entity, forming the fundamentals 
for team-level phenomena to occur (Cohen & Bailey, 1997; Guzzo & Dick-
son, 1996; Sundstrom et al., 1990).

In a team where only one member can obtain i-deals, the overall lev-
el of i-deals within that team is low. In contrast, i-deals become prevalent 
when multiple team members are successful in creating customized work 
arrangements, resulting in a high overall level of i-deals. Taking from a 
multi-level perspective, the overall level of i-deals within a team emerges 
as a meaningful team-level phenomenon and serves as a basis upon which 
members develop shared perceptions about their teams. Specifically, the 
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social interaction among employees working in the same team enables 
them to observe how other members are treated and allows them to share 
perceptions about the work environment (Klein et al., 2001). When viewed 
collectively at the team level, the overall level of i-deals within a team pro-
vides members with a sense of leader support and their overall level of con-
trol at work. In teams with a high level of overall i-deals, members observe 
that as a team they tend to have a high level of control. This information 
obtained through such vicarious experience (Bandura, 1986) is in turn 
positively factored in the members’ shared cognitive process of forming 
their belief of how capable they are as a team. Indeed, according to so-
cial cognitive theory, when people work in teams and operate collectively, 
they tend to share beliefs about their capacities to be effective (Bandura, 
1986), which refers to team potency (Gully et al., 2002). In addition, ex-
changing information regarding their experience of successfully obtaining 
i-deals may give rise to shared perceptions of leader support, which in turn 
enhance their team potency (Guzzo et al., 1993). On the contrary, a low 
level of overall i-deals within a team may result in perceptions that overall 
members have little voice in the work environment and that there is little 
leader support, which subsequently undermines their efficacy of how effec-
tive they can be collectively. In sum, I expect the overall level of i-deals in a 
team to shape members’ shared belief of their collective capacity to exert 
efforts and to achieve desired team outcomes spanning tasks and situations.

Hypothesis 4: The overall level of i-deals within a team is positively related 
to team potency.

Team-shared confidence positively influences individual efficacy. Specifi-
cally, people in teams not only see themselves as individuals but also incor-
porate group membership to their definition of self (Tajfel & Turner, 1985). 
Social cognitive theory (Bandura, 1997) posits that motivation processes 
can be contagious. Members are more likely to believe that they are capable 
of performing their tasks when they belong to teams that are believed to be 
effective (Chen et al., 2007). Such a motivation contagion pathway enables 
the link between team potency and individual self-efficacy. Indeed, team 
potency shared by members may serve as an additional source of support 
that helps individuals become resilient and enhance individual confidence 
in challenging situations. Thus, team potency plays an important role in 
team members’ individual competence beliefs, motivation, goals, and ef-
forts (Lindsley et al., 1995). Therefore, it is expected that there is a cross-
level direct relationship between team potency and self-efficacy.

Hypothesis 5: Team potency is positively related to employee self-efficacy.
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Mediational Relationships Between Servant Leadership 
and Performance

The central role of self-efficacy to social cognitive theory (Bandura, 
1986) is attributed to its positive influence on human functioning. “What 
people think, believe, and feel affects how they behave” (Bandura, 1986, 
p. 25). Compared with those who do not believe in their capabilities to 
complete the task, individuals with high self-efficacy tend to perform better. 
According to Bandura (1986), individuals are more comfortable to work on 
tasks where their efficacy is high, because people are more willing to put 
efforts toward tasks when they believe desired outcomes will be attained. 
Further, self-efficacy is closely related to effort expenditure and persistence 
such that individuals with a higher level of self-efficacy are more likely to 
exert their effort and be persistent. Empirical evidence has confirmed that 
self-efficacy can enhance employees’ performance (Stajkovic & Luthans, 
1998), even after controlling for their abilities and past performance (Ban-
dura & Locke, 2003). Therefore, self-efficacy is positively related to indi-
vidual performance.

Servant leadership has been found to be positively related to employee 
performance (Liden, Panaccio, et al., 2014; van Dierendonck, 2011). Wa-
lumbwa and colleagues (2010) showed that the positive effect of servant 
leadership on individual outcomes was mediated by self-efficacy. Similarly, 
Chiniara and Bentein (2016) demonstrated that servant leaders fulfill fol-
lowers’ needs for competence which in turn related positively to task per-
formance. Considering such findings and Hypotheses 1 and 3 in the cur-
rent article, servant leaders may enhance individual self-efficacy through 
a process of granting i-deals to followers, which in turn leads to high in-
dividual performance. Thus, i-deals and self-efficacy are expected to se-
quentially connect the linkage between servant leadership and individual 
performance.

Hypothesis 6: I-deals and employee self-efficacy sequentially mediate the posi-
tive relationship between servant leadership and employee in-role performance.

At the team level, when team potency is high, members share the belief 
that their team can be effective in achieving desired outcomes spanning 
tasks and situations. According to social cognitive theory (Bandura, 1986), 
a strong belief in collective capacity enhances team task performance. In-
deed, this positive relationship between team potency and team perfor-
mance was supported in empirical studies (Guzzo et al., 1993; Howell & 
Shea, 2006; Hu & Liden, 2011) and was confirmed in meta-analytic reviews 
(Gully et al., 2002; Stajkovic et al., 2009).
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The effect of servant leadership on team-level outcomes is evident in past 
research (Ehrhart, 2004; Hu & Liden, 2011; Schaubroeck et al., 2011). In ad-
dition, team potency was found to mediate the relationship between servant 
leadership and team performance (Hu & Liden, 2011). Considering Hu and 
Liden’s findings and Hypotheses 2 and 4 in the current study, servant leaders 
may promote team potency by being attentive to the needs of every follower 
and allowing a high level of i-deals within the team. Therefore, the relation-
ship between servant leadership and team performance is expected to be 
sequentially mediated by the overall level of i-deals and team potency.

Hypothesis 7: The overall level of i-deals within a team and team potency 
sequentially mediates the relationship between servant leadership and team 
performance.

METHOD

Sample and Procedure

Data for the current investigation were obtained by surveying full-time 
employees and managers of a manufacturing company located in one of 
the four original special economic zones in the Southeast region of China. 
Based on the discussion with the director of HR, I extended invitations 
to participate in the research to employees and managers who worked in 
teams where managers had the authority to provide customized work ar-
rangements (i.e., flexible work schedule, special task assignments, and ca-
reer development opportunities). The survey process involved two waves. 
At Time 1, employees filled out a survey on-site during their paid working 
hours, providing responses to questions pertaining to servant leadership, i-
deals, self-efficacy, team potency, and demographics. At Time 2, 3 weeks af-
ter employees completed their surveys, team managers evaluated employee 
in-role performance and team performance.

A total of 189 employees (response rate = 88%) and managers (response 
rate = 100%) from 45 teams completed the survey. Team sizes ranged from 
3 to 10. All teams in the final sample met the minimum within-group re-
sponse rate of 60% (Liden et al., 2006), with a range between 67% and 100%. 
With respect to gender, 30.2% of the employees were female, 65.6% were 
male, and 4.2% did not provide their answers. The average employee age, 
organizational tenure, job tenure, and tenure with the manager were 33.34 
(SD = 6.57), 5.50 (SD = 4.85), 9.45 (SD = 6.73), and 3.20 (SD = 3.01) years, 
respectively. In terms of employee education, 15.9% had a degree of high 
school or below, 16.4% had an associate’s degree, 59.8% had a bachelor’s 
degree, 5.8% had a master’s degree or above, and 3.2% did not respond.
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Measures

All response scales were on a seven-point Likert scale ranging from 
1 = strongly disagree to 7 = strongly agree. Higher scores indicate higher levels 
of that variable. Survey questions were first translated to Chinese and then 
back-translated to English using Brislin’s (1980) recommended procedures.

Servant Leadership
Servant leadership was measured with the seven-item scale (SL-7) from 

Liden, Wayne et al. (2014; α = .92). This measure captures all seven dimen-
sions of servant leadership identified in Liden et al. (2008). The psycho-
metric properties of the SL-7 scale are further demonstrated in Liden and 
colleagues (2015). A sample item is, “My manager gives me the freedom to 
handle difficult situations in the way that I feel is best.”

I-Deals
I-deals were measured with the nine-item scale (α = .93) from Hornung 

et al. (2014). It was made clear to the respondents that individuals can have 
employment arrangements that differ from their coworkers (e.g., different 
schedules, job duties, or development opportunities). The respondents were 
instructed to rate the extent to which they had successfully negotiated any of 
the listed personalized work arrangements with their manager by the time 
of the survey. The listed items include work arrangements regarding career, 
tasks, and flexibility. A sample item is, “job tasks that fit my personal interests.”

Overall Level of I-Deals Within a Team
The overall level of i-deals within a team was obtained by taking the me-

dian of i-deals within each team. In the current study, median is selected 
to indicate the central tendency of i-deals in a team for two reasons.1 First, 
i-deals at the team level have configural unit properties such that the op-
erationalization at the team level does not require an agreement among 
individual i-deals (Kozlowski & Klein, 2000). That is, the overall tendency 
of i-deals at the team level can be directly aggregated based on measures 
at the individual level. Second, median is chosen over mean because mean 
is sensitive to outliers. Representing a team-level construct by taking its 
group mean can be problematic when agreement is not required (Liden et 
al., 2006). Kozlowski and Klein (2000) also recommended avoiding using 
group mean if agreement is not expected. Therefore, median is used to 
serve as a team-level indicator of the overall level of i-deals.

Self-Efficacy
Employees reported self-efficacy with the three-item measure (α = .82) 

from Spreitzer (1995). The three items were originally from Jones (1986) 
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and were adapted by Spreitzer (1995) to reflect one’s current job rather than 
a new job. An example item is, “I am confident about my ability to do my job.”

Team Potency
Team potency was reported by employees using the three-item scale 

(α = .88) from Kirkman and colleagues (2004). A sample item is, “My team 
can get a lot done when it works hard.”

In-Role Performance
Managers provided evaluations of their subordinates’ in-role perfor-

mance using five items (α = .92) adapted from the scale in Tsui and col-
leagues (1997). A sample item is, “Compared with other employees, this 
employee’s quality of work is much higher.”

Team Performance
Team performance was evaluated by managers using the four-item mea-

sure (α = .81) from Gibson and colleagues (2009). An example item is, 
“This team is consistently a high performing team.”

Control Variables
Consistent with prior research examining leadership and employee per-

formance (Hannah et al., 2016), the effect of employee dyad tenure with the 
manager (i.e., the amount of time employees had worked with their man-
ager) on in-role performance was controlled for. Also, because variations in 
employees’ exposure to the manager may affect their interaction and team 
performance (Cole et al., 2013; Keller, 2006), team members’ average dyadic 
tenure was controlled for at the team level on team performance.

Data Aggregation and Level of Analysis

The measurement of servant leadership followed a direct consensus mod-
el (Chan, 1998), which requires the meaning of higher-level construct to be 
in the consensus among lower-level reports. Team potency was measured at 
the individual level using the referent-shift consensus model (Chan, 1998), 
which also requires one to show agreement among individual responses of 
a higher-level construct before aggregating the lower-level data to represent 
a higher level construct. To assess whether there was sufficient within-group 
agreement among employee responses regarding these two variables, three 
statistics were examined: One-way analysis of variance (ANOVA), intraclass 
correlations (ICCs), and within-group interrater reliability (rwg ; James et 
al., 1984). The ANVOA results provided initial support for aggregation, 
with F (44, 144) = 1.93, p < .01 and F = (44, 143) = 1.94, p < .01 for servant 
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leadership and team efficacy, respectively. Such results indicate that there 
was significant between-team variance for these two variables, relative to 
the within-team variance. Additionally, ICC(1) (i.e., the relative amount of 
variance that resides between versus within teams) and ICC(2) (i.e., the 
reliability of between-team measures) were .18 and .48 for servant leader-
ship and .18 and .48 for team efficacy, providing additional support for ag-
gregation. Lastly, rwg , the within-group interrater reliability, was calculated 
based on several theoretically possible distributions (i.e., uniform, small 
skew, and moderate skew; LeBreton & Senter, 2008), with an average rwg of 
.96 for servant leadership and .97 for team potency. These values all exceed 
the conventional cutoff of .70 (James, 1988). In conjunction, these results 
indicated that it was appropriate to aggregate servant leadership and team 
potency to the team level.

Analytic Strategy

The proposed multi-level model was tested using Mplus 7 (Muthén & 
Muthén, 2012), which allowed a simultaneous estimation of the hypothe-
sized multi-level relationships. Also, the use of the MLR estimator (Muthén 
& Muthén, 2012) provided robust standard errors for coefficient estimates. 
Indirect effects were evaluated using the Monte Carlo method recommend-
ed in MacKinnon et al. (2004). For each indirect effect, 20,000 Monte Carlo 
replications were generated to create its corresponding confidence inter-
val. An interval excluding zero indicates a significant indirect relationship.

RESULTS

Confirmatory Factor Analysis

I ran several confirmatory factor analyses (CFAs) with Mplus 7 (Muth-
én & Muthén, 2012) to examine whether the measures included in the 
studies captured distinct constructs. Results of the CFAs are presented in 
Table 8.1. First, to test for the fit of the hypothesized 6-factor model, all 
of the observed items and dimensions were specified to load on their re-
spective latent factors, with dimensional scores indicating the multidimen-
sional construct (i.e., i-deals) and item scores indicating unidimensional 
constructs. The hypothesized model had a χ2 (260, N = 189) = 503.79, 
CFI = .93, TLI = .92, RMSEA = .07, and SRMR = .06. The loadings ranged 
from .61 to .96 (mean = .82). Second, CFAs based on three alternative 
models of theoretical interest were compared to the original measurement 
model. Results in Table 8.1 show that the hypothesized model was superior, 
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with 109.72 ≤ Δχ2(189, 3) ≤ 310.02. These results in combination suggest that 
the measures included in the present study captured distinct constructs as 
anticipated.

Model Estimation

Table 8.2 lists the means, standard deviations, and bivariate correlations 
among the individual-level and team-level variables. In the model estima-
tion, paths from i-deals to self-efficacy and from self-efficacy to in-role per-
formance were specified to be random, while the control variable, dyad ten-
ure, was specified to have a fixed effect on in-role performance. Because of 
the inclusion of random effects in the multi-level model, only unstandard-
ized path coefficients were available. All the variables were group-mean 
centered, except for outcome variables (i.e., in-role performance and team 
performance). Pseudo R 2 (~R 2) was calculated using Snijders and Bosker’s 
(1999) formulas to indicate the magnitude of variations in the individual- 
and team-level outcome variables that were accounted for by the hypoth-
esized model. In total, the proportion of variance explained by the model 
was 21% for employee in-role performance and 20% for team performance.

Hypothesis Testing

Figure 8.2 presents the unstandardized estimated coefficients for the di-
rect paths specified in the model. As shown in Figure 8.2, servant leadership 
was positively related to employee i-deals (β = .89, p < .01) and the overall 

TABLE 8.1  Confirmatory Factor Analysis Results

χ2 df Δχ2 dfΔ(χ2) CFI TLI RMSEA SRMR

Hypothesized Model 503.79 260 — — .93 .92 .07 .06

Alternative Model 1 813.81 263 310.02 3 .84 .82 .11 .22

Alternative Model 2 786.30 263 282.51 3 .85 .83 .10 .14

Alternative Model 3 613.51 263 109.72 3 .90 .88 .08 .07

Note: N = 189. df = Degrees of freedom. Δχ2 = χ2 differences between the hypothesized model 
and alternative models. CFI = Comparative fit index. TLI = Tucker-Lewis index. RMSEA = 
Root-mean-square error of approximation. SRMR = Standardized root-mean-square residual. 
For the multidimensional scale (i.e., i-deals), dimensional scores were used to indicate 
the construct, while other unidimensional scales were indicated by their items. The first 
alternative model was a 5-factor model with self-efficacy and team potency correlating at 
1.0. The second alternative model was a 5-factor model with employee in-role performance 
and team performance correlating at 1.0. The third model was a 5-factor model with servant 
leadership and i-deals correlating at 1.0.
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level of ideals within a team (i.e., team median i-deals, γ = .86, p < .01), 
providing support for Hypotheses 1 and 2. Further, supporting Hypoth-
esis 3, i-deals related positively to employee self-efficacy (β = .10, p < .05). 
The significant positive relationship between team median i-deals and team 
potency (γ = .37, p < .01) provided evidence supporting Hypothesis 4. The 

TABLE 8.2  Means, Standard Deviations, Bivariate Correlations,  
and Internal Consistency Coefficients

Variables M SD 1 2 3 4 5

Team Level

1. Servant leadership 4.84 0.82 .81 

2. Overall i-deals (median) 4.31 0.91 .79** —

3. Team efficacy 5.53 0.61 .70** .63** .88 

4. Team performance 5.18 0.91 .01 .01 .24† .89

5. Average dyad tenure (years) 3.04 1.94 –.08 –.11 .15 .35* —

Individual Level

1. I-deals 4.31 1.31 .93 

2. Self-efficacy 5.85 0.75 .17* .82 

3. In-role performance 5.53 1.02 .12 .13† .92 	

4. Dyad tenure (years) 3.20 3.01 –.01 .08 .09 —

Note: N = 169–189 at the individual level. N = 45 at the team level. Internal consistency 
coefficients (Cronbach’s alphas) are reported in bold on the diagonal. I-deals = Idiosyncratic 
deals. **p < .01; *p < .05. †p < .10.

Servant
Leadership

Team Median
I-Deals

Team
Potency

Team
Performance

I-Deals
In-Role

Performance

Team Level

Individual Level

Self-Efficacy

.89**

.86** .37** .43**

.29**

.10* .19*

Figure 8.2  Multilevel path analysis results for the hypothesized model. Note: I-
Deals = Idiosyncratic deals. Unstandardized path coefficients. **p < .01; *p < .05.
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cross-level direct path from team potency to self-efficacy was also significant 
(γ = .29, p < .01), providing support to Hypothesis 5.

To estimate the indirect relationships between servant leadership and 
individual and team performance proposed in Hypotheses 6 and 7, the 
Monte Carlo strategy recommended by MacKinnon et al. (2004) was used. 
Specifically, 20,000 Monte Carlo replications were generated for the hy-
pothesized indirect effects to create corresponding confidence intervals. 
A confidence interval excluding zero indicates that the effect is significant. 
Supporting Hypothesis 6, results show a significant positive indirect effect 
from servant leadership to employee in-role performance via i-deals and 
self-efficacy sequentially, with the indirect effect = .02 (95% CI: .01, .03). At 
the team level, the indirect effect from servant leadership to team perfor-
mance through team median i-deals and team potency was .14 (95% CI: .05, 
.23). Thus, Hypothesis 7 was supported.

GENERAL DISCUSSION

Drawing on servant leadership theory (Greenleaf, 1970; Liden et al., 2008) 
and social cognitive theory (Bandura, 1986, 2001), the current study inves-
tigated i-deals as a nonstandard HR practice through which servant leaders 
enhance individual and team efficacy and performance. Results based on 
multi-level analysis of data from 189 employees and managers in 45 teams 
demonstrated that servant leaders were more likely to provide followers 
with i-deals and allowed a high level of overall i-deals within the team, which 
enhanced the confidence and performance of individuals and teams. Such 
results have important theoretical and practical implications.

Theoretical Implications

This chapter makes several contributions to research on i-deals and servant 
leadership. First, by identifying servant leadership as an important factor that 
determines individual i-deals and the level of i-deals within teams, this study 
contributes to the research on antecedents of i-deals. Prior research has con-
firmed the important role of managers in making i-deals possible by showing 
that a good relationship between the manager and employee can facilitate the 
creation of i-deals (Rosen et al., 2013). Beyond a relational perspective, it is 
suggested that leadership styles can also be pivotal in influencing the creation 
of i-deals (e.g., Liao et al., 2016). Nevertheless, research has yet to accumulate 
empirical evidence that links any leadership style as an antecedent to i-deals. 
The current finding of the positive relationship between servant leadership 
and i-deals fills this gap. Therefore, adding to research that demonstrates the 
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influence of managers on followers’ i-deals, the current research reveals the 
crucial role of servant leadership in the creation of i-deals.

Further, the demonstration of servant leadership as a key antecedent to 
i-deals echoes the idea that servant leaders encourage follower voice (Liao 
et al., 2021). It also contributes to the broader literature integrating lead-
ership and HR practices (Harris, 2001; Hutchinson & Wood, 1995; Kehoe 
& Han, 2020; Purcell & Hutchinson, 2007). Results from the current in-
vestigation show that servant leaders enhance employee and team compe-
tence through HR practices of customizing employee work arrangements. 
Consistent with social cognitive theory (Bandura, 1986, 2001), such results 
provide us with a closer examination of processes through which servant 
leadership influences individual and team performance. While the extant 
literature has recognized the critical role of managers with supervisory re-
sponsibilities in implementing HR practices, the current study represents 
the first effort to examine the role of servant leaders in enacting a nonstan-
dard HR practice. In the current context, although i-deals represent a cre-
ative HR strategy that recognizes employees’ proactivity and initiative, the 
role of managers is crucial because one of the major distinctions between 
i-deals and other employee job modification strategies (e.g., job crafting; 
Wrześniewski & Dutton, 2001) is that the creation of i-deals requires man-
agers’ approval. By allowing followers to participate in the process of chang-
ing their work arrangements, servant leaders share power with followers 
and advance their confidence and performance. Thus, managers’ leader-
ship styles are influential on whether they are willing to work with employ-
ees, grant i-deals to them, and allow for a high level of i-deals within teams.

Second, the results of the current study demonstrate that individually ne-
gotiated arrangements in an aggregated form may enhance the functioning 
of a team. Considering that i-deals are customizations of individual employ-
ees’ work arrangements that help fulfill their needs and align job content 
with their strengths and interests (Rousseau, 2005), it is not surprising re-
searchers have traditionally focused on understanding how i-deals influence 
the recipients at the individual level (Conway & Coyle-Shapiro, 2015; Liao et 
al., 2016). That said, there is a central tenet of i-deals that has yet to be tested: 
I-deals also benefit the employer, or the broader collective that i-deal recipi-
ents belong to (Rousseau, 2005; Rousseau et al., 2006). In the current inves-
tigation, I reveal that individually negotiated i-deals may have implications 
at the team level, such that members discern the frequency and prevalence 
of i-deals within a team. When there is a high level of i-deals, members wit-
ness frequent occurrences of i-deals in their team, which enhances their per-
ceptions that the leader is supportive and their voice is heard. When viewed 
collectively at the team level, the extent to which i-deals are allowed within 
groups becomes a meaningful phenomenon and is powerful in shaping team 
processes. As confirmed in the present study, when more team members are 
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allowed to modify work arrangements to fit their needs and strengths, they 
are more likely to share the cognition that their collective capacity is effective. 
Such enhanced team potency relates positively to team performance. There-
fore, the current research supports that i-deals not only impact individual 
members of a team, but have implications on team processes and outcomes 
when viewed in combination, providing a direct test of the central tenet of i-
deals regarding its mutual benefit to the recipients and the employer. Empiri-
cal support for this central tenet is of particular importance because i-deals 
are considered as differentiated HR practices that can potentially undermine 
team functioning (Kehoe & Han, 2020; Rousseau et al., 2006). The current 
study shows that when all team members can have certain forms of deals, 
teams are set to perform better.

Third, the current study contributes to the multi-level theory building of i-
deals and servant leadership. Organizations are multi-level in nature and lead-
ership operates within this multi-level context (Liao, 2017; Rousseau, 1985). 
That said, except for a few studies (e.g., Hunter et al., 2013; Liden, Wayne et 
al., 2014), research has mostly examined the influence of servant leadership 
on either team-level (e.g., Chiniara & Bentein, 2018; Ehrhart, 2004; Hu & Li-
den, 2011; Schaubroeck et al., 2011) or individual-level outcomes (e.g., Chen 
et al., 2015; Chiniara & Bentein, 2016; Neubert et al., 2016; Walumbwa et al., 
2010) in isolation. While results from single-level investigations provide valu-
able insights on the effectiveness of servant leadership, it is necessary to study 
how servant leadership functions at multiple levels simultaneously within the 
organization to understand what to expect from this leadership style and how 
to apply it within the multi-level organizational context (Hunter et al., 2013). 
Contributing to multi-level theory of i-deals and servant leadership, the cur-
rent research shows that servant leaders not only create customized work ar-
rangements for followers and elevate the confidence level of those individu-
als but also enhance team potency by allowing a high level of i-deals within 
a team. In addition, the enhanced team potency also augments self-efficacy 
for individuals in the team. Integrating social cognitive theory with servant 
leadership theories from a multi-level perspective, this study indicates that 
servant leaders, because of their high concerns for follower development, uti-
lize such specific HR practices to cultivate employee and team competence 
and help them become agentic, purposive, and proactive regulators of their 
actions. These results reveal multi-level pathways through which servant lead-
ership and i-deals motivate individual followers and teams.

Practical Implications

Helping employees and teams succeed is central to managerial roles. 
In terms of practical implications, results of the current study confirm that 
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managers who adopt a servant leadership style are best positioned to em-
ploy i-deals, a nonstandard HR practice, to enhance individual and team 
performance. Specifically, to enhance employee and team confidence in 
accomplishing tasks, managers are recommended to consider employees’ 
legitimate needs and grant customized work arrangements to every em-
ployee in the team. Employees will gain a sense of confidence at work when 
they have a work schedule that avoids potential conflicts, work on tasks that 
match their strengths and interests, and acquire knowledge and skills that 
advance their capacities to perform their work.

It is also noteworthy that managers are recommended to consider such 
customized work arrangements for all followers in their teams rather than 
only a select few. It is expected that different members within the same 
team might have different needs regarding work schedules, task assign-
ments, and opportunities for development. If everyone’s needs are thor-
oughly discussed and considered, the entire team will perceive that they 
have the capacity to work effectively as a team, leading to a higher level 
of team performance. Thus, it is recommended that managers engage in 
servant leader behaviors when they enact nonstandard HR practices to en-
hance the overall positive effect within a team. Despite the positive impact 
of servant leadership on individual and team performance, precautions 
need to be taken when engaging in servant leader behaviors to prevent 
leaders from feeling depleted (Liao et al., 2020).

Strengths, Limitations, and Direction for Future Research

There are a few strengths of the study design that enhance the rigor-
ousness of the current research. First, the multi-level design with two-wave 
data collected from two sources (i.e., employees and managers) helped to 
reduce common method bias. That said, employee reported variables were 
still subject to the same source influence, which threatened the validity of 
the mediational tests. Second, the data were collected on-site during paid 
working hours with a researcher present to answer questions during survey 
time. Such a data collection process not only increased response rates but 
also ensured response accuracy.

This study also has limitations. First, despite a multi-level time-lagged 
design, one needs to be cautious not to draw any causal inferences. Particu-
larly regarding the mediational processes tested in the current research, it 
is likely that servant leaders may enhance the efficacy of individual follow-
ers, which in turn makes them more likely to negotiate customized work ar-
rangements. Unfortunately, the reversed causality cannot be ruled out with 
the current cross-sectional design. In order to obtain causal conclusions 
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with confidence, longitudinal studies with repeated measures collected on 
substantive variables are recommended.

Second, the current research focuses on servant leadership and shows that 
servant leaders utilize i-deals as an HR practice to enhance follower efficacy 
and team potency and effectiveness. It is recommended that future research 
examine multiple leadership styles simultaneously. For example, one of the 
four dimensions of transformational leadership is individualized consider-
ation (Bass, 1985), which is relevant to the context of individualized work ar-
rangements. It is probable that transformational leaders would also negotiate 
i-deals with followers in order to help followers transcend themselves. It will 
be worthwhile to model servant leadership and transformational leadership 
as antecedents of i-deals in the same model to understand how each may be 
uniquely associated with such an individualized HR practice. Based on the 
meta-analytic findings from Hoch et al. (2018), it is expected that servant 
leadership may have the most unique predictability regarding i-deals.

Third, while the current research has found significant effects of servant 
leadership and i-deals on individual and team efficacy and performance, I 
caution that such results be interpreted in the context of practical signifi-
cance. Specifically, at the individual level, the indirect relationship between 
servant leadership and individual performance mediated by i-deals and 
self-efficacy was .02, raising a question of how much difference one would 
see in employee performance when i-deals are granted by servant leaders. 
The small value is likely due to the fact that only self-efficacy was examined 
as a mediation process. The total impact of servant leadership and i-deals 
on individual performance will be more substantial when other processes, 
such as social exchange, are jointly examined.

In terms of future research, one direction to extend the current study 
is to include outcomes at the organization level. As a leadership style ad-
opted by top level executives, servant leadership has a direct positive rela-
tionship with firm performance (Peterson et al., 2012). Yet little is known 
regarding underlying mechanisms that relate servant leadership to firm 
level outcomes. In light of the findings from this study, i-deals may be an 
HR practice that eventually leads to the betterment of the entire organiza-
tion. Rousseau (2005) suggests that i-deals overtime may receive institu-
tional support and be integrated into organizational policies. Likewise, as 
Kroon and colleagues (2015) suggested, i-deals can be part and parcel of a 
firm’s strategic HRM system. At the firm level, therefore, one can examine 
whether top management servant leadership is related to a higher level of 
i-deals within an organization. Further, more questions may be answered 
regarding the extent to which firm performance and the retention rate of 
talent is affected by the overall level of i-deals within a firm; and whether i-
deals promote workforce employability, considering the direct and indirect 
costs of administering i-deals.
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In addition, researchers may extend the current research by exploring 
the role of servant leaders in obtaining external support to serve their teams. 
Specifically, employees working in a team may share common needs based on 
their collective teamwork and are likely to desire customized work arrange-
ments for their team. Such a phenomenon is called “we-deals,” which refer 
to special work arrangements negotiated for an entire team (Hornung et al., 
2009). It is expected that managers sometimes may not be able to directly 
make desired adjustments to team arrangements and instead need to act on 
behalf of the entire team to negotiate with higher management for possible 
resources and opportunities. Future research is encouraged to consider we-
deals and investigate the relationship between servant leadership, we-deals, 
and outcomes at multiple levels within the organization.

Finally, another fruitful direction is to consider the role of i-deals differ-
entiation in a team context (Saldivar & Liao, in press). Since the inception 
of i-deals,2 fairness has been a concern (Greenberg et al., 2004; Rousseau 
et al., 2006). The justice issue related to i-deals is largely incurred by the 
nature of i-deals being nonstandardized and customized. When examined 
at the team level, i-deals can result in two types of differentiation that add to 
the differences among members. First, team members may have different 
numbers of deals. That is, some employees may have i-deals, while others 
do not; Or some employees have more i-deals than others. Second, i-deals 
negotiated by team members may differ in content. For example, one em-
ployee may have an i-deal that enables customized elements in tasks, anoth-
er may have a flexible schedule i-deal, and the third may enjoy special ca-
reer development opportunity as an i-deal. When administered with secrecy 
(Rousseau, 2005), this content difference in i-deals can also be interpreted 
by team members as signals of differential treatment that undermines over-
all fairness in a team. While there have been valuable attempts to address 
the fairness issue by examining how coworkers may react to the customized 
arrangements received by i-dealers (e.g., Lai et al., 2009), i-deals differen-
tiation, referred to as the overall variability of i-deals within a team, may 
offer a unique lens to investigate its implications on teams.

CONCLUSION

I-deals are a form of important nonstandard HR practice that enables em-
ployees in the same team to have different work arrangements that satisfy 
their needs. Bridging servant leadership and i-deals research, the current 
study demonstrates that servant leaders enhance employee and team per-
formance through i-deals. Such an integration reveals the role of servant 
leadership as an important antecedent of i-deals and contributes to the 
literature that examines managers’ involvement in HRM. The results also 
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provide empirical evidence confirming that individually negotiated i-deals 
can benefit a broader collective at the team level. I suggest that future re-
search continue to enrich our understanding of how managers enact for-
mal and informal HR practices to motivate individuals and teams.

NOTES

	 1.	 The model with team mean to indicate overall i-deals in a team produced 
comparable estimates.

	 2.	 Thanks to an anonymous reviewer for this idea.
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ABSTRACT

There has been a dramatic rise in the use of virtual teams (VTs) in organiza-
tions (Driskell et al., 2003; Han & Beyerlein, 2016), and these teams are char-
acterized by their geographic dispersion, use of electronic media to communi-
cate, and diverse composition (Gibson et al., 2014). Research has shown that 
the use of electronic technology and diversity are two major factors that impact 
VT processes and outcomes (Han & Beyerlein, 2016). For instance, a review of 
the research revealed that diversity often has a negative impact on (a) commu-
nication in VTs, because diverse members have very different communication 
styles; (b) cooperation and cohesiveness, because the use of electronic com-
munication lacks social cues and weakens affective bonds and interpersonal 
relations (Weisband & Atwater, 1999); and (c) conflict, because differences 
in language, cultural values, and use of electronic technology may frustrate 
team members and prevent them from completing tasks (Gibson et al., 2014). 
Similarly, research has shown that the use of electronic technology in VTs may 
create misunderstandings, reduce cooperation and cohesiveness, and increase 
conflict in these teams. However, some recent research has indicated that the 
use of electronic technology may alleviate some of the negative effects of diver-
sity (Gibson et al., 2014) by reducing stereotypes, decreasing status differences, 
and increasing balanced participation in these teams. Thus, we present a model 
of the interaction of diversity and electronic communication technology on VT 
processes, and offer propositions to guide future research on these issues. In 
addition, we consider several practical implications for overcoming the prob-
lems associated with diversity and the use of electronic communication in VTs.

There has been a dramatic rise in the use of virtual teams in recent years 
(Driskell, et al., 2003; Dulebohn & Hoch, 2017; Gibson et al., 2014). Vir-
tual teams (VTs) are typically defined as “groups of geographically and/or 
organizationally dispersed co-workers that are assembled using a combina-
tion of telecommunications and information technologies to accomplish 
an organizational task” (e.g., Townsend et al., 1998, p. 18). Research has 
shown that there are a number of advantages of VTs, including the fact that 
they can (a) share knowledge and communicate across geographic bound-
aries using electronic technology (Driskell et al., 2003), (b) reduce time 
in tedious face-to-face (FTF) meetings (Gibson et al., 2014), (c) work on 
projects around the clock (24/7; Han & Beyerlein, 2016), and (d) reduce 
travel time and costs (Gibson et al., 2014). Further, they allow individuals 
with specialized or unique knowledge, skills, and abilities to collaborate on 
projects even though they are not in the same location (Driskell et al., 2003; 
Gibson et al., 2014). As a result, VTs can include subject matter experts 
from around the world, which should greatly enhance their overall effec-
tiveness (Han & Beyerlein, 2016).

Although there are many advantages of VTs, research has indicated 
that they may also pose a number of challenges (Gibson et al., 2014). For 
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example, VTs often create difficulties with communication and coordina-
tion (Driskell et al., 2003), because electronic communication typically has 
low levels of media richness (e.g., fewer nonverbal cues), which can lead 
to miscommunication and misinterpretation of messages (Daft & Lengel, 
1986). Studies have also shown that they may have lower levels of team 
engagement and socioemotional outcomes, including lower levels of trust, 
satisfaction, and shared responsibility (Gibson et al., 2014; Martins et al., 
2004). In addition, they are often composed of culturally and nationally 
diverse team members and differences in members’ backgrounds, abilities, 
culture, and language may create opportunities and challenges for commu-
nication and coordination (Gibson et al., 2014; Martins et al., 2004). Some 
research has indicated that differences in members’ linguistic and cultural 
values can create misunderstandings in communication, and result in task 
or relationship conflict (Kankanhalli et al., 2006). In addition, studies have 
revealed that culturally diverse teams often lack shared beliefs and experi-
ences, so they have problems agreeing on shared goals, roles, and norms 
(McDonough et al., 2003). Thus, researchers have argued that the effec-
tiveness of diverse VTs may depend on other factors associated with these 
teams (e.g., type of technologies used) and the attributes of team members 
(e.g., differences in cultural values, language, proficiency in technology; 
Han & Beyerlein, 2016; Martins et al., 2004). For instance, when VTs are 
composed of members who use different languages, they may have more 
trouble communicating via electronic media (e.g., email or text) than those 
in traditional FTF teams (Han & Beyerlein, 2016; Martins et al., 2004).

Given that VTs are often composed of domestically diverse or globally 
diverse members, it is important to understand how diversity influences 
the effectiveness of VTs. Diversity deals with differences among individu-
als on any attribute that may lead to the perception that another person is 
different from the group (e.g., racial, cultural, gender, or age differences; 
e.g., Harrison & Klein, 2007; Triandis, 1994). To date, there has been con-
siderable research in organizational behavior (OB) and human resource 
management (HRM) on diversity in traditional teams, and the results of 
that research have revealed that there are both positive and negative conse-
quences associated with diversity in teams (Van Knippenberg et al., 2004). 
For example, diverse teams have a larger pool of task-relevant information 
and expertise than homogeneous teams, and differences in members’ per-
spectives and abilities often enhance creativity and innovation in teams (Van 
Knippenberg et al., 2004). However, research has also shown that there are 
a number of disadvantages of diverse teams (Van Knippenberg et al., 2004). 
For instance, they typically have greater levels of initial conflict and misun-
derstandings, and lower levels of team cohesion than homogeneous teams 
(Roberge & van Dick, 2010). In addition, differences in cultural values, 
communication styles, and other factors may frustrate team members and 
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prevent them from completing tasks (Gibson et al., 2014). As a result, some 
research showed that diversity had a negative effect on team development 
(Tyran & Gibson, 2008), and other studies revealed that diversity resulted 
in decreased performance and/or productivity in teams (e.g., Kirkman & 
Shapiro, 2001; Roberge & van Dick, 2010).

In view of the challenges often associated with diverse teams, we believe 
that diverse VTs may experience more difficulties in terms of VT processes 
like communication, cohesion, trust, and conflict than FTF teams. Despite 
these arguments, there has been relatively little empirical research on di-
versity in VTs (Gibson et al., 2014; Martins et al., 2004). Therefore, the 
primary purposes of this paper are to (a) review the existing research on di-
versity in VTs, (b) present a model of how diversity interacts with the use of 
electronic communication technology (hereinafter labeled electronic tech-
nology) to influence VT processes (e.g., communication, coordination/
cohesion, and conflict) and outcomes (e.g., performance, creativity), (c) 
identify needed research and offer propositions to guide future research, 
and (d) suggest several strategies to overcome diversity related challenges 
in VTs. We provide a brief review of the research on diversity in VTs in the 
section that follows (Gibson et al., 2014; Han & Beyerlein, 2016).

REVIEW OF THE RESEARCH ON DIVERSITY AND THE USE 
OF ELECTRONIC TECHNOLOGY IN VTS

Although there is widespread use of diverse VTs in organizations, relatively 
little theory and research has focused on the effects of these major factors 
on VT processes and outcomes (e.g., Gibson et al., 2014; Han & Beyerlein, 
2016). For example, there are several models of VTs (Schiller & Mandvi-
walla, 2007) in the fields of management and management information 
systems (MIS; e.g., Driskell et al., 2003; Dulebohn & Hoch, 2017; Lin et al., 
2008; Martins et al., 2004; Naik & Kim, 2010), but only two of these mod-
els consider the influence of diversity on VT outcomes (i.e., Dulebohn & 
Hoch, 2017; Martins et al., 2004). However, some research, albeit limited, 
has focused on the interactive effects of diversity and electronic technology 
on the effectiveness of VTs (Gibson et al., 2014; Martins et al., 2004). Thus, 
in the following sections we provide a brief review of the research on how 
diversity and the use of electronic technology influences the effectiveness 
of VTs. It merits emphasis that most of the articles included in our review 
come from the fields of management, OB, HRM, and psychology (e.g., Gib-
son et al., 2014; Martins & Shalley, 2011). We do not include all of the 
research in MIS because that research does not always focus on behavioral 
processes or outcomes.
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The management-related models on VTs are based on the assumptions 
that input factors determine process factors, and, in turn, process factors 
affect VT outcomes. In this paper, we focus on two input categories (e.g., di-
versity and electronic communication technology), and consider how they 
affect three process factors (i.e.., communication, cooperation, cohesion, 
and conflict), and three outcome variables (i.e., performance, creativity, 
and member satisfaction).

Research on Influence of Diversity on VT Processes

Research has consistently shown that diversity has both positive and 
negative effects on VTs and FTF teams (Roberge & van Dick, 2010). For 
instance, results of research revealed that diversity in FTF teams has a nega-
tive impact on (a) communication, (b) collaboration, (c) cohesiveness, (d) 
social integration, and (e) member satisfaction (van Knippenberg & Schip-
pers, 2007). Studies have also shown that these factors are important de-
terminants of the success of diverse VTs (Gilson et al., 2015). For example, 
research has suggested that effective VTs have productive communication, 
balanced input among members, cohesiveness, shared knowledge, and the 
ability to manage conflict effectively (Gilson et al., 2015). Thus, the negative 
outcomes associated with diversity in VT composition are likely to lower the 
overall performance of diverse teams (Roberge & Van Dick, 2010). Howev-
er, research has indicated that diversity in VTs also introduces differences in 
knowledge, ideas, and perspectives, and these factors lead to higher levels 
of creativity than in homogeneous VTs (Martins & Shalley, 2011).

It merits noting, however, that researchers have argued that diversity 
does not always lead to decreased effectiveness in communication in VTs 
(Gilson et al., 2015). Recent research has shown that the use of electronic 
communication methods may modify the degree to which diversity has a 
negative impact on communication (Gibson et al., 2014). For example, re-
search has shown that the use of electronic technology may decrease preju-
dice against diverse team members because the physical characteristics and 
voice tones of these individuals are not seen or heard by others and will 
not evoke stereotypes (Walther, 2009; Zhou & Shi, 2011). Given that elec-
tronic technology may mitigate the problems often associated with diversity 
in teams, we review the research on the impact of diversity on four VT pro-
cesses (i.e., communication, cooperation, cohesion, and conflict), and con-
sider the degree to which electronic technology mitigates problems that 
may be brought about by diversity. Prior to discussing the impact of diversity 
on VT processes, it merits noting that we consider the following challenges 
posed by diversity in this paper: prejudice, stereotyping, status differences, 
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biases based on lack of contact, miscommunication, and misunderstand-
ings (Roberge & van Dick, 2010).

Communication
Effective communication among team members is critical for VT success 

because members are geographically dispersed, and the use of electronic 
communication technology may make it more difficult to share thoughts 
and ideas with others than FTF communication (Driskell et al., 2003). How-
ever, clear, open, and transparent communication is important so that team 
members can work together without misunderstandings. Several factors are 
thought to affect the clarity of VT communication, and one of the most 
significant factors is diversity in team composition. Diverse team members 
have differences in language, communication styles, and cultural values, 
and these factors often serve as barriers to effective communication in VTs 
(Driskell et al., 2003; Gibson et al., 2014).

Despite these arguments, results of research on the effects of diversity 
on communication in VTs have been mixed (Gibson et al., 2014). Some 
research has shown that culturally diverse VTs have more communication 
process challenges, which have a negative impact on members’ ability to 
work together effectively (Au & Marks, 2012). One reason for this is that 
there are cross-cultural misinterpretations in VTs due to language, ac-
cents, and communication style differences (Han & Beyerlein, 2016). For 
example, research in anthropology has shown that European Americans 
and African Americans have direct communication styles whereas Asian 
Americans (hereinafter Asians), Hispanic Americans (hereinafter Hispan-
ics), and Native Americans use very indirect communication styles (Hall & 
Hall, 1984; Kochman, 1981). These differences in the directness of com-
munication are likely to create misunderstandings in teams because some 
members may not be able to understand the meaning of indirect messages, 
and others may view direct messages as coarse or rude.

Another reason that cultural differences in language or the absence of 
communication (i.e., silence) serve as barriers to communication is that team 
members decipher others’ communication through their own cultural lens 
(Au & Marks, 2012). For instance, Asian and Native American cultures em-
phasize silence and stress that one should only speak in a meeting when the 
person has something significant to add to a discussion (Kochman, 1981). 
However, European American and African American cultures prescribe that 
one should be assertive and speak up in meetings (Kochman, 1981). As a 
result, European Americans and others may perceive that Asians and Native 
Americans are not involved in a project because they are not speaking during 
a meeting. However, in Asian and Native American cultures, silence does not 
mean a lack of involvement or engagement. Even though these team mem-
bers may be silent, they may also be very passionate about an issue, and are 
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just complying with their cultural norms that emphasize they should remain 
quiet (Kochman, 1981). Thus, team members may judge others’ communi-
cation based on their own cultures, and make attribution errors about com-
munication or silence in team conversations (Kochman, 1981).

Despite these findings, some recent research has found that the use of 
computer mediated communication (i.e., electronic technology) may actu-
ally moderate the relations between diversity and communication in VTs 
(Kiesler et al., 1984). For example, research has shown that electronic tech-
nology may enhance communication in diverse VTs because team mem-
bers’ physical characteristics and voice tones cannot be seen or heard when 
text messages are used and this reduces prejudice in teams (Kiesler et al., 
1984). Similarly, research has revealed that when team members work to-
gether via electronic technology, they communicate more frequently than 
when they work FTF (Walther, 2009). Thus, they may actually get to know 
each other better in virtual than FTF teams (Walther, 2009). Even though 
there has been some research on the moderating effect of electronic tech-
nology on the relation between diversity and team communication, we 
believe, as do others (e.g., Gibson et al. 2014), that additional research is 
needed to examine these relations for different diversity groups and differ-
ent types of technology.

Cooperation and Cohesion
Cooperation and cohesion can be considered two of the most important 

factors that affect VT performance. Cooperation is often defined as the 
act or willingness to work together, support, or help other team members 
achieve a common goal, and cohesion can be viewed as the total field of 
forces which act on members to remain in the group (Festinger et al., 1950, 
p. 164). Research has shown that cohesive teams have a number of ben-
efits because they have greater levels of cooperation (Back, 1951), are more 
likely to agree on issues (Lott & Lott, 1961), and report greater satisfaction 
with the team than non-cohesive teams (Curtis & Miller, 1986). Researchers 
have also argued that VTs have greater difficulty developing cohesiveness 
and trust than FTF teams (Jarvenpaa & Leidner, 1999). The primary rea-
son for this is that the use of electronic communication lacks social cues, 
weakens affective bonds, and reduces interpersonal relations among team 
members (Weisband & Atwater, 1999).

Consistent with the arguments just noted, research has shown that there 
are lower levels of constructive interaction and collaboration in diverse VTs 
than in heterogeneous FTF teams (Hambley et al., 2007). Further, research 
has indicated that the use of electronic rather than FTF communication in 
VTs has a negative impact on cohesion (Driskell et al., 2003). However, re-
cent research has shown that some types of electronic technology (e.g., vid-
eoconferencing) may be more likely to foster cohesion in VTs than other 
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types (e.g., email, instant messages; Ehsan et al., 2008). The reason for this 
is that videoconferencing technology is more likely to convey facial images, 
and social or personal cues than other forms of electronic communication 
technology (e.g., email). As a result, the use of videoconferencing is more 
likely than other forms of technology (e.g., email, text messages) to give 
team members access to facial expressions and nonverbal behaviors, which 
helps recipients understand messages and foster positive interpersonal in-
teractions with others (Ehsan et al., 2008).

Another major factor thought to affect cooperation and cohesion is the 
diversity in team composition (Gera, 2013). There are a number of poten-
tial explanations for this. One reason is that diverse members in VTs may 
be less likely to have shared beliefs, experiences, norms, or similar mental 
models, and these differences often have a negative effect on team mem-
bers’ cooperation in teams (Gera, 2013). For example, research has shown 
that individuals with differences in cultural values often have dissimilar 
work scripts or role expectations, and these differences have a negative im-
pact on cooperation and performance in VTs (Stone-Romero et al., 2003).

Apart from the factors just noted, another determinant of cooperation 
and cohesion in VTs is that ethnic and national differences often elicit 
negative stereotypes about team members, and this process reduces social 
integration and trust (Han & Beyerlein, 2016). Theory and research on 
social identity (Tajfel & Turner, 1985) has supported these arguments, and 
research on diverse VTs has found that ethnic and national differences of-
ten have a negative impact on cooperation and cohesion in these types of 
teams (Gibson et al., 2014). For instance, dominant team members may use 
negative stereotypes to assign diverse members to low status outgroups, and 
denigrate them in order to enhance the status of their own group (Tajfel 
& Turner, 1985). Further, they are likely to disparage outgroup members 
and ignore their contributions to the team (Tajfel & Turner, 1985). Con-
siderable research on social identity theory has provided support for these 
effects (Tajfel & Turner, 1985).

Although most of the research has shown that diversity reduces coopera-
tion and cohesion in VTs (Han & Beyerlein, 2016), some recent research 
has revealed that the use of electronic communication technology may alle-
viate some of the negative effects of diversity in these teams (Walther, 2009). 
For instance, research on computer mediated communication (CMC) has 
shown that the use of some types of electronic technology mitigates the lack 
of trust in diverse VTs (Krebs et al., 2006). Further, research has found that 
CMC facilitates relationships when there is within-group diversity (Walther, 
2009). CMC typically refers to human communication that is networked 
through computers, but the term electronic technology is broader (Lee 
& Oh, 2017). In particular, the term electronic technology includes com-
munication through use of computer hardware and software, operating 
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systems, web-based applications, telephones and telecommunications, ki-
osks, and office products (e.g., fax machines; Washington University, n.d.). 
Even though there has been some research on the effects of CMC on trust 
and relationship formation in diverse VTs, we believe that additional re-
search is needed to understand under what conditions electronic technol-
ogy might enhance cooperation in diverse VTs.

Conflict
Diversity in team composition is also thought to increase conflict in VTs 

because the differences in language, cultural values, communication styles, 
and other factors may frustrate team members and prevent them from ac-
complishing their goals (Gibson et al., 2014). Further, increased conflict 
in VTs is thought to have a negative impact on overall VT performance 
and effectiveness (Gibson et al., 2014). In support of these arguments, 
results of research revealed that diversity increases process and interper-
sonal conflict in VTs, and other research found that diversity in VTs led to 
greater levels of conflict than in diverse FTF teams (Gera, 2013). Similarly, 
research by Staples and Zhao (2006) found that differences in language 
and cultural values increased conflict and decreased levels of satisfaction 
and cohesion in VTs. However, the same study found that the overall per-
formance in heterogeneous VTs was greater than in heterogeneous FTF 
teams (Staples & Zhao, 2006).

In addition, conflict can arise in VTs because there are ethnic and cultur-
al differences in how team members resolve conflict (Holt & DeVore, 2005; 
Montoya-Weiss et al., 2001). For instance, some individuals have cultural 
values that emphasize the avoidance of conflict, and view compromise as 
unacceptable (Montoya-Weiss et al., 2001). However, other cultural values 
stress that people should confront conflict or compete with other teams or 
their own team members (Montoya-Weiss et al., 2001). Research on these 
differences has shown that diverse VTs that use compromise to manage 
conflict have lower levels of team performance than those that use competi-
tion or confrontation to handle conflict (Montoya-Weiss et al., 2001).

Research has also revealed that communication delays, time zone dif-
ferences, and lack of FTF contact hinders the development of understand-
ing and interpersonal relationships, which increases conflict in diverse VTs 
(Kankanhalli et al., 2006). Likewise, cultural diversity in language and na-
tionality creates weaknesses in interpersonal relations, which results in task 
and relationship conflict (Han & Beyerlein, 2016; Kankanhalli et al., 2006). 
In addition, research has indicated that geographic dispersion and the use 
of electronic media are important determinants of conflict in VTs (Hinds 
& Bailey, 2003; Hinds & Mortensen, 2005; Kankanhalli et al., 2006). For 
example, Kankanhalli and his colleagues (2006) found that asynchronous 
electronic communication resulted in conflict because there were delays 
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in responses and feedback from others. Finally, research also revealed that 
process conflict had a negative impact on overall performance in diverse 
VTs (de Jong et al., 2008).

Even though most research has indicated that diversity in team composi-
tion increases conflict in VTs, research on CMCs has shown that the use of 
electronic technology may alleviate this problem (Kiesler et al., 1984). For 
instance, research has revealed that if electronic communication focuses 
on the task, then team members get to know each other personally through 
messages that are used to accomplish the task (Mortensen & Hinds, 2001). 
As a result, when team members get to know one another there will be 
lower levels of conflict in the diverse VTs than when they do not know each 
other (Mortensen & Hinds 2001). Thus, the interplay of diversity and the 
use of electronic technology may eliminate some of the sources of conflict 
in VTs. This interaction will be considered in more detail next.

Impact of Diversity on Overall VT Performance

As noted previously, models of VTs argue that if diversity decreases com-
munication, cooperation, or cohesion, and increases conflict in VTs then 
it will also reduce the overall VT performance (Dulebohn & Hoch, 2017; 
Martins et al., 2004). Next, we review the research on the influence of diver-
sity on overall VT performance.

Results of research on the impact of diversity on VT performance have 
revealed very inconsistent findings (Gibson et al., 2014; Staples & Zhao, 
2006). Some studies found that diversity or differences in members’ cul-
tural values decreased the overall performance and effectiveness of VTs 
(Gibson et al., 2014). Other research indicated that there was no relation 
between diversity and VT performance (Edwards & Sridhar, 2005), and still 
other studies found that diversity was positively related to performance in 
VTs (Staples & Zhao, 2006). We consider each of these sets of findings in 
the sections that follow.

Studies Showing Diversity Decreases VT Performance
Several studies found that diversity in VT composition has a negative 

impact on overall team performance (Gibson et al., 2014). For example, 
a study of virtual dyads in the United States and Turkey by Swigger et al. 
(2004) found that these dyads were less effective when they were composed 
of individuals with different cultural values than when they were composed 
of members with homogeneous cultural values. This study also revealed 
that subtle differences in cultural values had a large impact on team per-
formance. Results of another study found that differences in nationality 
were negatively related to VT performance (Martins et al., 2004). Further, 
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research by Scott and Wildman (2015) revealed that differences in national 
culture, language, and regional culture were all negatively related to VT 
performance. However, the same study found that the negative effects of 
diversity on VT performance could be mitigated if team members under-
stood and accepted cultural differences (Scott & Wildman, 2015).

Although most studies on the relation between diversity and VT per-
formance have focused on overall team performance, a few studies have 
examined the impact of diversity in VTs on creativity (Martins & Shalley, 
2011). These studies were based on two opposing viewpoints (Martins & 
Shalley, 2011). One framework was labeled the information decision mak-
ing perspective, and argued that differences in perspectives should result 
in a greater range of ideas and approaches, enhancing creativity (Martins & 
Shalley, 2011). The other framework titled the social categorization—sim-
ilarity-attraction perspective maintains that demographic differences lead 
to process losses and decreases in team performance or creativity (Mar-
tins & Shalley, 2011). Results of research on these two different frameworks 
found that diversity interacted with a number of VT-related factors to af-
fect creativity (e.g., increased rapport, equal participation, process conflict, 
and members’ technical expertise; Martins & Shalley, 2011). For instance, 
the relations between demographic differences and creativity were posi-
tive when there were high levels of rapport, equal participation, low lev-
els of process conflict, and few differences in technical expertise between 
members (Martins & Shalley, 2011). However, the relations between demo-
graphic differences and creativity were negative when there were low levels 
of rapport or equal participation, and high levels of process conflict and 
large differences in technical expertise between members (Martins & Shal-
ley, 2011). Results also indicated that differences in members’ race or sex 
were not related to creativity. The overall findings of this research suggest 
that creativity in VTs may depend on the interaction of diversity in team 
membership and a number of team processes (e.g., high levels of rapport, 
equal participation, low levels of conflict, and members’ technical exper-
tise). As a result, much more research is needed to examine how diversity 
interacts with other team-related factors (e.g., good interpersonal relations, 
cooperation) to affect creativity and overall team performance.

Studies Showing Diversity Was Unrelated to VT Performance
A few studies have shown that diversity is unrelated to overall VT per-

formance. For instance, research by Edwards and Sridhar (2005) found 
that VT members’ diversity in cultural values had no relation to members’ 
learning, satisfaction, or overall performance. Another study of 45 teams 
of graduate students in 10 countries found that national diversity was unre-
lated to team conflict or trust in diverse VTs (Polzer et al., 2006). However, 
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the same study found that geographic differences heightened conflict and 
reduced trust in these types of teams.

Studies Showing Diversity Enhances VT Performance
Some studies have found that diversity is actually positively related to VT 

performance. For instance, a study by Kirkman et al. (2013) found that na-
tional diversity was curvilinearly related to overall VT performance, and the 
relation was moderated by psychological safety and the richness of the com-
munication media used. Results of their study indicated that the relation be-
tween national diversity and performance became more positive when there 
were high levels of psychological safety and media richness, but the relation 
became more negative when there were low levels of the same variables (Kirk-
man et al., 2013). Consistent with studies already described, results of this 
study suggest that the relation between diversity and VT performance de-
pends on other team-related factors (e.g., media richness). Similarly, a study 
by Staples and Zhao (2006) found that VTs that were heterogeneous per-
formed at higher levels than FTF teams that were heterogeneous.

Even though the results of research on the relation between diversity 
and VT performance are mixed, we believe that several patterns emerged 
from our review of the literature. For example, one pattern that material-
ized was that diversity interacted with a number of team process variables 
(e.g., media richness, team rapport, levels of process conflict, and partici-
pation) to affect overall VT performance and creativity. Thus, we believe 
that additional research is needed to examine the degree to which diver-
sity interacts with VT factors (e.g., media richness, team rapport, electronic 
technology) or team processes to affect overall performance.

Influence of Electronic Technology on VT Processes  
and Outcomes

Apart from diversity, another important factor that may affect the per-
formance and effectiveness of VTs is the use of electronic communication 
technology (e.g., email, instant messages, electronic bulletin boards, vid-
eoconferencing). Although it is often thought that the use of electronic 
technology has a negative impact on VT processes (e.g., communication, 
cooperation, and cohesion; Gibson & Gibbs, 2006), results of research have 
found that the use of electronic technology may have both positive and 
negative effects on VT processes and outcomes (Walther, 2009). To date, 
there has been considerable research on the effects of CMC on team pro-
cesses and outcomes (Kiesler et al., 1984; Walther, 2009). As a result, we 
incorporate the results of this research in our review of the effects of elec-
tronic technology on VT processes and outcomes.
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Negative Effects of Electronic Technology on VT Outcomes
It has long been thought that the use of electronic technology has a 

negative impact on VT processes and outcomes because technology is im-
personal and lacks social cues and media richness (Driskell et al., 2003). 
Research on the use of electronic media on diverse VTs has indicated that 
it can hamper information exchange (Powell et al., 2006), serve as a barrier 
to relationship building, and reduce overall team effectiveness (Kirkman 
et al., 2004). One reason for this is that the use of electronic technology or 
CMC does not include rich information about social contexts, social cues, 
or nuances, which results in misinterpretation of messages (Driskell et al., 
2003; Han & Beyerlein, 2016). Further, studies have found that virtuality 
has negative effects on overall team processes (e.g., communication, cohe-
sion; Gibson & Gibbs, 2006), and other research has shown that the lack of 
technical skills among members has a detrimental impact on VT effective-
ness and can create conflict in these teams (Sarker & Sahay, 2003). As a re-
sult, researchers have argued that all VT members should receive technical 
training in order to facilitate communication, reduce conflict, and improve 
the overall VT effectiveness (Tan et al., 2000).

Positive Effects of Electronic Technology on VT Outcomes
Apart from the negative effects of electronic technology on VT out-

comes, some researchers have argued that the use of electronic technology 
may also have positive effects on VT processes, and mitigate some of the 
negative outcomes associated with diversity in VTs (e.g., prejudice, miscom-
munication; Gibson et al., 2014). For example, research has shown that the 
use of electronic technology actually increases the frequency of commu-
nication in diverse VTs so team members get to know one another better 
through electronic messages than in FTF (Mortensen & Hinds, 2001). Simi-
larly, the use of electronic technology gives team members the opportunity 
to communicate at any time of the day or night, which fosters interpersonal 
relations (Walther, 2009). Consistent with this argument, Mesmer-Magnus 
et al. (2011) found that virtuality increased the sharing of unique informa-
tion among team members. Other studies found that sharing information 
in VTs led to higher levels of trust and interpersonal relations (Puiia, 2015).

Further, when text-based electronic technology is used, team members 
are more likely to be perceived as equals, and there are fewer status differ-
ences than in FTF teams (Walther, 2009). As a result, there should be more 
balanced participation in diverse VTs when text based electronic technol-
ogy is used to communicate rather than other types of technologies. Re-
search has also shown that the use of asynchronous (not occurring at the 
same time) or synchronous (occurring at the same time) communication 
affects VT processes (Morrison-Smith & Ruiz, 2020). However, the research 
on the use of asynchronous and synchronous communication has been 
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mixed (Morrison-Smith & Ruiz, 2020). Some research found that asynchro-
nous communication has a positive effect on communication, and reduces 
intercultural miscommunication because team members have more time to 
understand and process messages from other members (Han & Beyerlein, 
2016). However, other research found that asynchronous communication is 
more likely to create misunderstandings because recipients cannot clarify the 
information when the message is sent (Morrison-Smith & Ruiz, 2020). Thus, 
synchronous communication may help team members clarify messages in a 
timely way, but it may not always be possible because of geographic differ-
ences, or time and scheduling differences (Morrison-Smith-Ruiz, 2020).

Taken together, the research just reviewed on the effects of electronic 
technology on VT processes and outcomes suggests that electronic technol-
ogy may alleviate some of the problems associated with the effects of diversi-
ty in VTs (e.g., stereotyping, miscommunication, status differences). Thus, 
we believe, as do others, that the effects of diversity on VTs will depend on 
the use and type of electronic media employed in these teams (Gibson et 
al., 2014; Robert et al., 2018). Even though some researchers (e.g., Gibson 
et al., 2014) have argued that this interaction may be an important deter-
minant of VT effectiveness, we know of only one empirical study that has 
examined this prediction (Robert et al., 2018). Thus, we present a model 
that can be used to enhance our understanding of how electronic technol-
ogy might mitigate the challenges posed by diversity in VTs.

MODEL OF THE MODERATING EFFECTS OF ELECTRONIC 
TECHNOLOGY ON THE RELATIONS BETWEEN DIVERSITY 

AND VT PROCESSES AND OUTCOMES

Our model predicts that the interaction of diversity in VT composition 
and the use of electronic technology are key determinants of VT processes 
(e.g., communication, cohesion) and outcomes (e.g., performance, mem-
ber satisfaction). It also suggests that diversity in VTs elicits a number of 
challenges (e.g., prejudice, stereotyping, miscommunication), and these 
challenges serve as intervening factors between diversity and VT processes. 
Our model also predicts that electronic technology moderates the relation 
between diversity and these intervening factors, so that the use of technolo-
gy alleviates some of the difficulties caused by diversity in VTs. For example, 
research has shown that the use of text-based technology (e.g., email, text 
messages) reduces the challenges associated with prejudice and stereotyp-
ing (Walther, 2009). Further, our model predicts that the intervening fac-
tors have a major influence on VT communication, cohesion, and conflict. 
For instance, if prejudice against diverse members is decreased, then VT 
members are more likely to communicate and cooperate with one another 
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and less likely to engage in conflict. A depiction of the model is presented 
in Figure 9.1.

We believe that our model makes a unique contribution to theory and 
research on diversity in VTs (e.g., Driskell et al., 2003; Dulebohn & Hoch, 
2017; Martins et al., 2004), because it suggests that electronic technology 
ameliorates some of the challenges elicited by diversity in these teams. It 
also predicts that different types of electronic technology may be needed to 
address specific challenges. For instance, the use of text-based technology 
may decrease prejudice in diverse VTs more than videoconferencing, be-
cause text does not display physical characteristics like videoconferencing.

The Effects of Diversity on Challenges in VTs

In the following section, we provide a more detailed description of how 
diversity elicits challenges in VTs, and discuss how the use and types of elec-
tronic technology might mitigate these challenges. Our discussion considers 
how diversity produces challenges associated with prejudice, stereotyping, 
status differences, unequal participation, and cultural value differences.

One of the major challenges evoked by diversity in VTs is that diverse 
members are often stereotyped negatively, and viewed as less intelligent, 
less capable, and less motivated than others. Stereotypes can be considered 
largely false, overgeneralized beliefs about a member of a group that are 
not based on facts (Ashmore & Del Boca, 1981). One consequence of ste-
reotyping is that diverse members are denigrated and excluded from team 
discussions or activities. Thus, even though diverse members have many tal-
ents and skills that they bring to VTs, stereotypes serve as a barrier to their 
participation, and their ideas are often discounted by other team members. 

� Prejudice
� Stereotyping
� Status Differences
� Biases Based on
 Lack of Contact
� Miscommunication
� Misunderstandings

Diversity

Use and Types of Electronic Communication Technology

Intervening Factors VT Processes VT Outcomes

� Communication
� Cooperation
� Cohesion
� Conflict

� Performance
� Creativity
� Member
 Satisfaction

Figure 9.1  Model of the moderating effect of electronic communication technol-
ogy on the relation between diversity and intervening factors in VTs.
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In order to address this challenge, our model predicts that electronic tech-
nology might be used to alleviate the stereotyping of diverse members in 
VTs. The primary reason for this is that some research on CMC has shown 
that the use of text-based technology reduces stereotyping because it does 
not convey members’ physical characteristics or vocal tones which often 
evoke stereotypes (Walther, 2009).

Another challenge created by diversity in VTs is that diverse members 
may be assigned to low status outgroups which decreases their prestige, re-
spect, worth, and esteem in the team. If diverse members are perceived as 
having low status, they will have less influence in the team, and may be given 
less credit or fewer rewards for their work than those who have high status. 
In addition, high status team members may disparage low status others in 
order to enhance their own self-esteem (Tajfel, 1982). In an effort to attend 
to this problem, our model predicts that the use of electronic technology 
may reduce status and power differences in teams, and decrease the extent 
to which diverse members are relegated to low status outgroups (Kiesler et 
al., 1984; Walther, 2009). The primary reason for this is that electronic tech-
nology creates visual anonymity, which diverts attention from diverse mem-
bers’ idiosyncratic characteristics and reduces status differences (Kiesler 
et al., 1984; Walther, 2009). In support of these arguments, research has 
shown that team members are more likely to view others as equals when 
text-based electronic technology is used rather than FTF communication 
(Kiesler et al., 1984). Stated differently, team members are less likely to 
pay attention to diverse members’ personal characteristics when text-based 
technology is used compared to FTF communication, and this reduces the 
importance of status differences (Kiesler et al., 1984; Walther, 2009).

A third challenge created by diverse teams is that members may deni-
grate diverse members because they have had little previous contact with 
them, and view these members as part of a negatively stereotyped outgroup 
(Stone-Romero et al., 2003). Thus, if a team member is categorized as His-
panic American then they are assigned to a Hispanic category, and this 
categorization evokes stereotypes about the person (e.g., individual is lazy, 
unintelligent, and a dishonest criminal; Stone-Romero et al., 2003). How-
ever, theory and research has indicated that increased contact with diverse 
members can dispel these erroneous stereotypes, and ensure that diverse 
members are viewed as individuals, not members of a negatively catego-
rized group (Allport, 1954). For example, increased contact with diverse 
members allows others to get to know them as individuals, not just as mem-
bers of an undesirable group. If the contact is positive, others are more 
likely to view the diverse member favorably, and include them in the team. 
Our model indicates that the use of electronic technology may enhance 
positive contact and decrease biases associated with diverse team members. 
For example, research found that the use of electronic technology in VTs 
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gave team members more frequent contact with diverse members, and they 
often got to know them better than in FTF teams (Mortensen & Hinds, 
2001). This allows team members to get to know diverse members as in-
dividuals, which decreases prejudice and discrimination (Allport, 1954). 
Thus, text-based electronic technology may give team members greater 
opportunities to gather individuating information about diverse members, 
which enhances trust and close interpersonal relations (Walther, 2009).

Another major challenge created by diversity in VTs is that majority team 
members often dominate team discussions, which does not give diverse 
members an opportunity to share their ideas and suggestions (Kiesler et 
al., 1984; Walther, 2009). When discussions are dominated by a few majority 
members, then diverse VTs may not have balanced or equal participation, 
which decreases overall performance and creativity. Consistent with this ar-
gument, our model indicates that the use of text-based electronic technol-
ogy may decrease the degree to which any one team member dominates 
discussions because others can enter or type their ideas and suggestions 
at any time (Mortensen & Hinds, 2001). As a result, electronic technol-
ogy gives diverse members the opportunity to express their views even if 
majority members try to dominate the discussion, and this enhances the 
effectiveness of VTs.

A final challenge created by diversity in VTs is that team members often 
have very different cultural values (e.g., individualism/collectivism), which 
means that diverse members have unique communication styles and con-
flict resolution methods. For instance, research has shown that, on aver-
age, members of the various domestic diverse groups in the United States 
(e.g., Asians, Hispanics, Native Americans, African Americans) are more 
likely to value collectivism than members of the majority group in the Unit-
ed States (i.e., European Americans; Harrison & Stone, 2018). Team mem-
bers who value collectivism typically prioritize the good of the group over 
the individual, and place emphasis on cooperation and consensus in teams 
(Triandis, 1994). They are also more likely to prefer group decision-mak-
ing, conflict avoidance, low risk-taking, and collaboration than those who 
value individualism (Triandis, 1994). In contrast, team members who value 
individualism are likely to believe that the interests of individuals should 
take precedence over the group, and they emphasize independence, au-
tonomy, rugged individualism, freedom, and stress confronting conflict.

As a result of these cultural value differences team members often have 
distinct communication styles (e.g., direct vs. indirect, emotional vs. unemo-
tional), which are likely to create misunderstandings and miscommunication 
in VTs. For instance, team members who are individualistic typically prefer di-
rect communication styles that emphasize rationality, emotional detachment, 
and focus on tasks rather than on relationships (Kochman, 1981). In con-
trast, team members who value collectivism prefer indirect communication 
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styles that emphasize the use of metaphors, emotionality, and development of 
relationships (Smith, 2011). Even though we indicate that there are between-
group differences in communication styles, it merits emphasis that there are 
also within-group differences in collectivistic or individualistic communica-
tion styles. Thus, all individuals in a group or subgroup do not use one same 
style (Betancourt & Lopez, 1993). As a result, inferences about communica-
tion styles apply, on average, not in absolute terms.

In order to address differences in communication or conflict resolution 
styles, our model suggests that the use of electronic technology may miti-
gate some of these problems in diverse VTs. For example, the use of video-
conferencing may decrease misunderstandings in diverse VTs because it 
gives team members access to facial expressions, nonverbal behaviors, or 
tone of voice, which should increase their understanding of different types 
of messages. Similarly, the use of synchronous communication technology 
may help team members clarify messages or give them a chance to ask ques-
tions about messages in real time. Further, we believe that various types of 
collaboration technology (e.g., groupware, electronic team rooms) might 
be used to help team members work together and gain an understanding 
over time of different styles of communication.

Collaboration technology offers team members the chance to use multi-
ple forms of technology to facilitate communication. Typically, this includes 
email, audio and video conferencing, chatrooms, electronic team rooms, 
chatbots, threaded discussions, and other types of technologies. Most of 
these technologies are well known, but we believe that a definition of team 
rooms may be needed. These types of electronic rooms are usually web-
based virtual meeting rooms that allow team members to collaborate in real 
time, and they often include a variety of collaboration methods including 
audio- and videoconferencing, chat applications, instant messaging, docu-
ment sharing, and so forth (Roseman & Greenberg, 1996).

Apart from the impact of cultural values on communication style, these 
values may also affect VT members’ preference for conflict resolution 
methods (Triandis, 1994). For instance, team members with different cul-
tural values often have dissimilar views about how to make decisions or re-
solve conflict. On average, individuals from collective cultures prefer com-
promising, avoiding, or collaborative (problem-solving) styles more than 
those from individualistic cultures (Triandis, 1994). However, those who 
value individualism are more likely to prefer confrontative, competitive, 
and dominating conflict styles that place emphasis on autonomy and give 
them control over the situation than collectivists (Triandis, 1994). These 
differences in conflict resolution styles are likely to serve as barriers to de-
veloping shared norms and guidelines in diverse VTs, and they may have 
a negative impact on interpersonal relations, communication, and overall 
VT performance (Kankanhalli et al., 2006). Thus, it is important to identify 
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strategies to overcome these differences, and find ways of smoothing inter-
personal relations in diverse VTs.

Our model suggests that different types of electronic technology may help 
diverse VTs alleviate conflict-related problems. For example, diverse VTs may 
use web-based team rooms to help members facilitate discussions and build 
rapport. Similarly, they might use collaborative technology and online team 
building games to build relationships and identify superordinate goals, which 
typically motivate teams to work together. Collaborative technologies may be 
useful for resolving conflict because they can help teams share concerns, de-
velop strategies to overcome them, and vote on the preferred strategy to solve 
them (Kankanhalli et al., 2006). Although these arguments seem plausible, 
we know of no empirical research that has examined the effects of collabora-
tive technologies on conflict resolution in diverse VTs.

In summary, our model predicts that electronic communication tech-
nology will moderate the relations between diversity and intervening fac-
tors (e.g., prejudice, stereotyping, miscommunication), and VT processes 
and outcomes. Stated differently, our model indicates that the use of dif-
ferent types of electronic technology is likely to (a) reduce prejudice and 
stereotyping, (b) decrease status differences, (c) enhance contact between 
diverse and other team members, (d) augment diverse members’ participa-
tion in team discussions, and (e) alleviate miscommunication and conflict 
caused by cross-cultural differences in these teams. Given these arguments, 
we consider the extent to which research has supported the predicted rela-
tions in our model, and offer propositions to guide future research in the 
next section. We also identify various types of electronic technology that 
may help decrease some of the diversity challenges faced in VTs.

The Moderating Effect of Electronic Technology on the 
Relation Between Diversity and Intervening Factors

As previously noted, our model predicts that the use of electronic tech-
nology will moderate the relations between diversity and intervening fac-
tors and VT processes. Given this argument, we will review the research on 
these predicted relations in our model.

Relation Between Diversity and Stereotyping
The model in Figure 9.1 indicates that diversity influences the degree to 

which team members negatively stereotype diverse team members. Not sur-
prisingly, stereotyping of diverse members has detrimental effects on inter-
personal relations, communication, and cohesion in diverse VTs. Further, 
if diverse members are stereotyped negatively, team members will discount 
their ideas, and this will have a negative impact on overall VT performance. 
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Our model predicts that the use of text-based electronic technology can be 
used to reduce stereotyping in diverse VTs because team members do not 
have access to the information (e.g., physical characteristics) that evokes 
stereotypes (Walther, 2009). Although some research has supported these 
arguments, the overall results on this relation have been mixed (Walther, 
2009). For instance, some studies have found that the use of text-based 
technology in diverse VTs results in greater knowledge sharing (Robert 
et al., 2018) and less prejudice than FTF communication (Carte & Chid-
ambaram, 2004; Giambatista & Bhappu, 2010). Research has also shown 
that decreases in stereotyping has a positive impact on communication and 
cohesiveness in these teams (Walther, 2009). However, other studies have 
indicated that the use of text-based communication had no effect on ste-
reotyping in diverse teams (Staples & Zhao, 2006), and still other research 
indicated that it exacerbated prejudice and stereotyping in these types of 
teams (Adrianson, 2001).

Given the importance of reducing stereotyping in diverse VTs, and the 
inconsistent research findings on this issue, we believe that additional re-
search is needed to examine the degree to which electronic technology 
ameliorates the problems associated with stereotyping in diverse VTs. Thus, 
we offer the following propositions to foster future research:

Proposition 1: The use and type of electronic technology will moderate the 
relations between diversity and stereotyping in diverse VTs so that the use of 
text-based technology will decrease stereotyping in these teams.

Proposition 2: When stereotyping of diverse members is reduced in diverse 
VTs there will be (a) more effective communication, (b) greater cooperation 
and team cohesion, and (c) lower levels of conflict in these types of teams.

Type of electronic technology needed.  Our model also hypothesizes that 
some types of technology may be more likely to reduce stereotyping in VTs 
than others. For example, based on previous research, it can be argued that 
text-based technology (e.g., email, instant messages) may be more effective 
than visual or audio technology in reducing stereotypes because it does not 
reveal members’ physical and vocal characteristics (Walther, 2009). However, 
it merits noting that we know of only one empirical study that has examined 
the extent to which the type of technology reduces stereotyping and enhanc-
es knowledge sharing in diverse VTs (Robert et al., 2018). Thus, we believe 
that additional research is needed to examine these moderating effects. As a 
result, we offer the following proposition to guide future research.

Proposition 3: The use of text-based technology will be more likely to reduce 
stereotyping in diverse VTs than the use of visual or auditory technology.
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Relation Between Diversity and Status Differences
Studies have consistently shown that high status team members often 

denigrate or ignore the suggestions of low status members in diverse VTs 
(Driskell et al., 2003). As a result, members’ status differences may serve as 
a barrier to diverse members’ influence in VTs, and it may prevent teams 
from benefiting from the unique ideas and suggestions that these individu-
als bring to the team. Interestingly, some research has found that the use of 
CMCs may reduce the importance of status differences, decrease domina-
tion by a few high status members, and ensure that diverse members’ views 
are considered in VTs (Kiesler et al., 1984). The primary reason for this is 
that the use of text-based CMC does not reveal members’ status, prestige, 
or power, and leads all members to perceive others as having equal power 
in VTs (Kiesler et al., 1984). Similarly, research has shown that the use of 
CMC may decrease status differences because technology does not relay 
expressive communication, voice tone, or nonverbal behaviors (e.g., strong 
eye contact) that are indirect indices of status (Kiesler et al., 1984). Thus, 
there should be greater equalization of power in teams that use text-based 
electronic technology, and it should decrease the influence of charismatic 
and high status members, which should encourage all members to partici-
pate in discussions (Kiesler et al., 1984).

Although some studies have found that CMC reduces status differences 
in VTs, the results of research on this effect have been inconsistent. For 
instance, several studies revealed that social equalization was higher when 
CMC was used in VTs (Siegel et al., 1986). Results of other studies indi-
cated CMC can reduce status effects during team discussions even between 
members from different cultures (e.g., Singapore vs. United States; Tan et 
al., 2015). Further, Sproull and Kiesler (1986) found that the use of email 
breaks down status differences in VTs, resulting in a greater equalization 
of participation in these teams. Despite these findings, other research has 
found that status differences were not lower in CMC than FTF teams, and 
status differences persisted in both CMC and FTF teams over time (Silver et 
al., 1994; Weisband et al., 2017).

Even though the research has been mixed on the degree to which the 
use of electronic technology can decrease status differences, most of the 
studies on this topic have been conducted in social, not organizational, 
settings (Kiesler et al., 1984). Thus, we believe that additional research is 
needed to assess these relations in organizational contexts. As a result, we 
offer the following propositions to guide future research on the topic.

Proposition 4: The use of text-based electronic technology will moderate the 
relations between diversity and (a) the reduction of members’ status differences 
and (b) the degree to which diverse members participate in VT discussions.
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Proposition 5: When VT members’ status differences are reduced, there will 
be (a) more effective communication, (b) greater cooperation and team cohe-
sion, and (c) lower levels of conflict.

Type of electronic technology needed.  In the previous section we argued 
that the use of text-based technology (e.g., email, text messages) may be 
more likely to reduce status differences among diverse members than visual 
or auditory technology (e.g., videoconferencing, telephonic messages). To 
our knowledge, no empirical research has examined the degree to which 
text-based technology reduces status differences more than visual or audi-
tory technologies in diverse VTs in organizations. Thus, we present the fol-
lowing proposition to guide research.

Proposition 6: The use of text-based technology will be more likely to (a) 
reduce status differences and (b) enhance diverse members’ participation in 
diverse VTs than the use of other forms of technology that display visual or 
auditory cues.

Relation Between Diversity and Biases Based on Lack of Contact
Our model also suggests that diversity often results in biases because 

majority team members may not have had previous contact with diverse 
members, and they use unfounded stereotypes to form beliefs about them. 
For example, when team members have had little or no previous contact 
with someone who is Hispanic American, they are likely to base their views 
about the person on stereotypes associated with this group. This leads them 
to make biased inferences about the person (e.g., person is lazy, unintelli-
gent, and criminal), which has a detrimental effect on communication and 
cohesion in VTs. However, our model predicts that increased positive con-
tact with diverse members allows others to see them as individuals, which 
prevents them from using erroneous stereotypes to make inferences about 
their diverse teammates (Allport, 1954). For example, European Ameri-
cans who have had little contact with Hispanic Americans may perceive that 
they are all lazy, unintelligent, and criminals. However, when they get to 
know a Hispanic teammate, they are likely to see the person as an individual 
who is intelligent, hardworking, and conscientious. Thus, positive contact 
with diverse VT members is thought to dispel unfounded stereotypes and 
enhance interpersonal relations between team members.

As noted previously, our model argues that electronic technology can 
be used to increase positive contact between diverse team members and 
others (Walther, 2009). However, the overall results of research on this is-
sue have been mixed. Some research found that electronic technology can 
be used to increase positive contact and reduce interethnic conflict in VTs 
(Amichai-Hamburger & McKenna, 2006; Mortensen & Hinds, 2001). The 
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primary reason for this is that electronic technology diverts attention from 
idiosyncratic characteristics which enhances trust and liking (Mortensen 
& Hinds, 2001). Further, research has indicated that the use of electronic 
technology facilitates positive contact because it (a) gives team members 
online anonymity which reduces feelings of vulnerability, (b) enhances 
trust of diverse members, and (c) makes it easier for team members to de-
termine shared interests and values (Krebs et al., 2006; McKenna & Bargh, 
2000; McKenna & Green 2002). However, other research found that the 
use of electronic technology actually exacerbated culturally based disagree-
ments between Jews and Palestinians, which promoted higher levels of in-
tergroup conflict (Ellis & Moaz, 2007).

Although the research on the effects of electronic technology on posi-
tive contact has been inconsistent, most of the studies on this effect have 
been conducted in social, not organizational, settings. Thus, we believe that 
research is needed to test these effects in organizational contexts. There-
fore, we offer the following propositions to guide future research.

Proposition 7: The use and type of electronic communication technology in 
VTs will moderate the relations between diversity and (a) positive contact with 
diverse members, (b) decrease stereotyping about them, and (c) enhance liking 
and positive interpersonal relations between VT members.

Proposition 8: When VT ingroup members have positive contact with diverse 
members there will be (a) more effective communication, (b) greater coopera-
tion and team cohesion, and (c) lower levels of conflict.

Type of electronic technology needed.  As noted previously, our model hy-
pothesizes that the type of technology used will affect the degree to which 
team members will experience positive contact with diverse members. Fur-
ther, we believe that the use of only text-based (e.g., email) technology may 
not give team members the chance to get to know diverse members well 
and may not overcome the preconceived stereotypes associated with these 
individuals. Thus, we predict that the use of a variety of technologies includ-
ing visual, auditory, collaborative, and team-building technologies may be 
more likely to enhance positive contact and positive relations than the use 
of text-based technology alone. We know of no empirical research on this 
issue so we offer the following proposition to guide future research.

Proposition 9: The use of a variety of visual, auditory, and collaborative 
technologies will be more likely to enhance (a) positive contact and (b) positive 
relations between VT members than the use of only text-based technologies.
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Relation Between Diversity and Culturally Based Miscommunication 
and Misunderstandings

A final set of challenges created by diversity in VTs is that team members 
often have very dissimilar cultural values (e.g., individualism or collectiv-
ism), which means that they have distinct communication and conflict reso-
lution styles, and these differences are likely to result in miscommunication 
and misunderstandings in VTs (Kankanhalli et al., 2006). Our model sug-
gests that the use of electronic technology may help alleviate some of these 
problems. For example, the use of synchronous communication technology 
may help team members clarify messages or give them a chance to ask ques-
tions in real time which could reduce miscommunication. Further, the use 
of various types of collaboration technology (e.g., discussion boards, elec-
tronic team rooms) might alleviate misunderstandings by giving members 
an opportunity to express their concerns or frustrations, and come to an 
agreement on methods that can be used to resolve problems. In addition, 
when VT members speak different languages, web-based translators may be 
used to translate messages, so everyone can participate in team discussions.

A recent review of the literature supports our contention that cross-cul-
tural differences in VTs often result in greater levels of miscommunication 
and misunderstandings, and lower levels of satisfaction and cohesion than 
in homogeneous VTs (Morrison-Smith & Ruiz, 2020). For example, results 
of research indicated that sociocultural differences were positively related 
to conflict in VTs, and negatively related to communication, interactions, 
and team performance (Gibson et al., 2014). In addition, studies have 
shown that when VTs have high levels of sociocultural distance, they are 
more likely to have process challenges and lower team performance than 
when they have low levels of sociocultural distance (Gibson et al., 2014). 
Sociocultural distance is a measure of team members’ perceptions about 
co-workers’ values and norms (Morrison-Smith & Ruiz, 2020).

Research has also shown that perceived differences in race, education, 
or attitudes are negatively associated with cooperation and coordination in 
VTs (Eisenberg & Krishnan, 2018). Likewise, similarities in sociocultural 
beliefs were positively related to collaboration in VTs (Eisenberg & Krish-
nan, 2018). Studies also revealed that team members with collectivistic val-
ues were more likely to use collaboration in VTs than those who were indi-
vidualistic (Paul, Samarah et al., 2004). A similar study found that when VTs 
were composed primarily of collectivistic members (e.g., Japan), they out-
performed VTs composed of individualistic team members (e.g., United 
States; Mesquita & Popescu, 2014). Further, team members’ individualism/
collectivism was associated with greater sociocultural distance, higher levels 
of conflict and lower satisfaction, cohesion, and performance (Morrison-
Smith & Ruiz, 2020).
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Our model predicts that the use of electronic technologies is likely to 
mitigate some of the challenges posed by cross-cultural differences in VTs, 
and there has been some research on this issue. For instance, a study found 
that collectivistic team members were less likely to use electronic technolo-
gy, and when they used technology they were more likely to choose synchro-
nous technology than those who were individualistic (Kramer et al., 2017). 
The primary reason for this was that synchronous technology provides a 
higher level of relationship value because members can communicate in 
real time (Kramer et al., 2017). In contrast, those high in individualism 
were more likely to use electronic technology for their work and they pre-
ferred asynchronous technology so they could think about their answers 
before responding to others (Kramer et al., 2017).

Other research has examined how different technologies might de-
crease miscommunication and misunderstandings in diverse VTs. For in-
stance, an interview study by Shachaf (2008) found that email helped team 
members overcome differences in verbal and nonverbal communication. 
The reason for this was that straightforward text did not include emotions 
or distractions, and was easier to understand than verbal messages alone 
(Shachaf, 2008). Similarly, Shachaf (2008) found that the use of web-based 
team rooms helped team members identify with the team and overcome 
the negative impact of communication style differences on understanding 
messages. She also found that chat rooms allowed team members to com-
municate spontaneously, and videoconferencing gave them the opportu-
nity to observe others’ facial expressions and nonverbal behaviors, which 
increased their understanding of others’ messages (Shachaf, 2008). Re-
search also found that videoconferencing with shared mental models was 
as effective as FTF communication (Guo et al., 2009). However, research by 
Hightower et al. (2007) revealed that the use of electronic technology does 
not always facilitate communication in VTs and is typically more formal, 
took longer to communicate, resulted in lower levels of member satisfac-
tion, and did not enhance interpersonal relations in diverse VTs (Hight-
ower et al., 2007).

Apart from the studies previously discussed, we know of only a few stud-
ies on the effects of electronic technology on culturally based conflict res-
olution. The results of one study found that group decision support sys-
tems were useful because they allowed team members to discuss options, 
voice their preferences, and vote on the final option (Paul, Seetharaman, 
et al., 2004). This study also revealed that group decision support systems 
had a positive impact on satisfaction with the decision-making process and 
the team. Another study by Denton (2006) found that the use of intranet 
groupware helped team members work together toward a common goal.

Although there has been some research on the effects of cross-cultural 
differences on miscommunication, misunderstandings, and VT processes, 
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we believe that much more research is needed on these topics. Thus, we 
present the following propositions to guide research.

Proposition 10: Electronic technology will moderate the relation between diver-
sity and cross-cultural communication so that technology will decrease the extent 
to which there is miscommunication between diverse VT members and others.

Proposition 11: Electronic technology will moderate the relation between di-
versity and cross-cultural conflict resolution so that technology will increase 
the degree to which VT members voice concerns and resolve conflict.

Proposition 12: When team members can understand cross-cultural commu-
nications there will be (a) greater cooperation and team cohesion and (b) lower 
levels of conflict in VTs than when they cannot understand cross-cultural com-
munication.

Proposition 13: When VT members have resolved cross-cultural conflict, 
there will be greater (a) communication, (b) levels of cooperation, and (c) team 
cohesion than when they have not resolved conflict.

Type of electronic technology needed.  We discussed the various types of 
technology that might be useful in cross-cultural teams in a previous sec-
tion, so we will not repeat those issues here. In summary, there has been 
some research on the degree to which electronic technology moderates 
the relations between diversity and (a) stereotyping, (b) status differences, 
(c) participation in VTs, and (d) cross-cultural differences in communica-
tion and conflict. With a few exceptions, most of this research found that 
electronic technology can mitigate the diversity challenges associated with 
diverse VTs. We also found that specific types of technologies may be need-
ed to meet different challenges. For example, text-based technology may 
alleviate stereotyping and status differences, but video, audio, or collabora-
tive technologies may be needed to establish positive contact, or resolve 
miscommunication and misunderstandings in cross-cultural VTs.

STRATEGIES FOR OVERCOMING  
DIVERSITY CHALLENGES IN VTS

Although we have argued throughout this chapter that electronic technol-
ogy is likely to ameliorate diversity problems in VTs, we want to emphasize 
that we do not believe that it is a panacea. Other types of strategies may also 
be useful to overcome diversity-related challenges in VTs. Next, we consider 
some strategies organizations might use to mitigate diversity problems in VTs.
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Cross-Cultural and Diversity Training

Diversity is thought to have a negative impact on VT processes and out-
comes. The primary reason for this is that diverse members have differ-
ent cultural values, norms, role expectations, and communication styles. 
These factors increase miscommunication and conflict and decrease inter-
personal relations and cohesion in these teams. For instance, members of 
different ethnic subgroups, women, and older workers have different com-
munication styles than their counterparts, and these differences increase 
misunderstandings and misperceptions in VTs. We argued that electronic 
technology might be used to mitigate these problems, but we also believe 
that cross-cultural or diversity training may help VT members work togeth-
er effectively. This type of training could help members understand differ-
ences in cultural values, norms, communication, and conflict resolution 
styles. It could also be used to change their expectations and provide them 
with new strategies for working in diverse VTs.

Technology Training

Another key challenge associated with diversity in VTs is that team mem-
bers may have very different levels of skills and experience with technology, 
and VTs need members with high levels of expertise in technology to be 
successful. As a result, we contend that team members should be given the 
opportunity to complete training in different types of technology so that 
VTs can be more effective. For instance, older workers (e.g., baby boom-
ers) may have lower levels of understanding of collaborative technologies 
(e.g., social media, virtual conferencing, team rooms, team games, decision 
support systems) than younger workers. In addition, they may not be famil-
iar with emojis, acronyms, and images used by Millennials and members 
of Generation Z. Further, younger workers may have less experience with 
email than older workers because they are more likely to use text messages 
and social media to communicate than older workers. As a result, tech-
nology training may be needed to ensure that all members have the skills 
needed to use available technologies.

Use Team-Based Reward Systems

A common problem in organizations is that they use individual reward 
systems (e.g., individual pay for performance) but expect that these rewards 
will motivate people to work together in teams (Kerr, 1975). As a result, we 
believe that team-based rewards, rather than just individual rewards, are 
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needed to motivate members to work collaboratively in diverse VTs. Thus, 
reward systems need to be aligned with the goals of VTs. For instance, or-
ganizations should reward team members who (a) facilitate cooperation 
with diverse team members, (b) share knowledge with other members, (c) 
encourage balanced participation in discussions so diverse members have a 
voice, and (d) foster the inclusion of all team members. Of course, organi-
zations can use reward systems that motivate all types of behavior in diverse 
VTs, but we believe that enhancing cooperation and cohesion in these types 
of teams is essential.

Team Building

Given that many VTs involve diverse team members who have never 
worked together, we believe that team building might be used to enhance 
cooperation and cohesion in these teams. Team building typically asks 
members to participate in various collaborative activities that allow them 
to get to know one another, define roles, and improve interpersonal rela-
tions. Team building also emphasizes enhancing team processes and inter-
personal relations, and is different from team training that stresses team 
efficiency and productivity (Cummings & Worley, 2014). Interestingly, team 
building can now be conducted online because there are numerous team 
games and activities that can be performed using electronic technology. 
Although team building seems to be a plausible way of improving VT per-
formance, it merits noting that research has not shown that team build-
ing enhances team performance (Porras & Robertson, 1992). Thus, even 
though the strategies we proposed may increase the effectiveness of VTs, 
research needed to examine their success rates.

CONCLUSION

Given the rise in the use of diverse VTs, we presented a model that examines 
the extent to which electronic technology moderates the relations between 
diversity and VT processes and outcomes. Our model predicts that diversity 
poses a number of challenges in VTs (e.g., prejudice, stereotyping, status 
differences), and electronic technology can help alleviate some of these 
challenges and have a positive impact on VT processes (e.g., communica-
tion, cooperation, cohesion). Our model also suggests that specific types 
of electronic technology may be needed to address different challenges 
(e.g., text-based technology may be used to overcome prejudice more than 
visual technologies). We also reviewed the literature on the predicted rela-
tions in the model and offered propositions to guide future research on the 
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issues. In addition, we considered several practical strategies that might be 
used to deal with diversity-related challenges in VTs.

We hope that our paper will increase our understanding of the chal-
lenges facing diverse VTs, and the degree to which electronic technology 
might be used to alleviate these challenges. We also hope that it will help 
organizations increase the inclusion of diverse members in VTs, and enable 
all team members to work together more effectively.
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CHAPTER 10

VIRTUAL MEETINGS
Increasing Equity, Exacerbating the 

Inequities, or Just ‘Meh?

William H. Bommer
California State University, Fresno

James M. Schmidtke
California State University, Fresno

ABSTRACT

COVID-19 created a rapid increase in people using videoconferencing tech-
nology to interact with team members. As relatively little is known about be-
havioral differences between face-to-face meetings and those conducted via 
videoconferencing, the current study was conducted to address these issues. 
More specifically, we compared levels of overall activity, agentic behaviors, and 
communal behaviors from people in parallel face-to-face (N = 668) and vir-
tual team settings (N = 652). Results found videoconferencing was associated 
with lower overall activity than occurred in face-to-face meetings. Further, the 
frequency of agentic and communal behaviors was reduced in videoconfer-
ences. Gender, to a much lesser degree than meeting format, was also associ-
ated with differential levels of overall activity, agentic behaviors, and counter 
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to the hypothesized relationship, communal behaviors. Meeting format and 
gender failed to interact to impact the behavioral outcomes. Findings showed 
videoconferencing cannot be considered as improving equity compared to 
face-to-face meetings, but it likely does not exacerbate the differences associ-
ated with face-to-face team meetings either. Recommendations are provided 
to alleviate potential reductions in important behaviors.

Over the past 4 decades teams have become a ubiquitous feature of or-
ganizational life. During this time, the form and functions of teams have 
changed, due in large part to technological advances used to facilitate team 
interactions. Simultaneously, and largely influenced by the availability of 
these technological advances, new types of teams have emerged, with vir-
tual teams likely being the most prominent and organizationally utilized. 
Virtual teams are teams in which a significant amount of interaction among 
team members occurs via electronic media rather than face-to-face inter-
actions (Jarvenpaa & Leidner, 1999; Maznevski & Chudoba, 2000). Due 
to constraints imposed by the COVID-19 pandemic, many organizational 
members moved to virtual settings to hold meetings and perform assigned 
tasks. This shift has not only affected existing organizational teams, but 
many new teams have been forced to launch in this novel environment.

While creating virtual teams, organizations have generally brought new 
members together for initial meetings to foster development. Indeed, 
some researchers (e.g., Marlow et al., 2017; Morrison-Smith & Ruiz, 2020; 
Warkentin et al., 1997) suggest that virtual teams should use traditional 
face-to-face meetings in the early stages of team formation to foster the 
development of personal relationships among team members and to im-
prove virtual team performance. Kirkman et al. (2004), for example, found 
that the number of face-to-face meetings of a virtual team moderated the 
relation between team empowerment and team performance. As was wit-
nessed during the pandemic, and previously in cases where team members 
are too geographically dispersed to make face-to-face interaction plausible, 
this “face-to-face first” technique may be desirable, but it may not always 
be possible. Further, this approach may reduce one of the potential ben-
efits associated with using virtual teams (e.g., quickly assembling a team of 
people from around the world to participate) especially if teams need to be 
formed quickly to solve an urgent problem. Thus, an important question 
to ask is whether initial meetings, among team members who do not know 
each other, are different when those meetings occur face-to-face compared 
to when they are held in a virtual environment.

While meetings held via virtual settings have become increasingly com-
mon in general, their frequency skyrocketed during the global COVID of 
2020. A 2020 study by Global Workplace Analytics (Kamouri & Lister, 2020) 
of 2865 employees found that the percentage of employees working from 
home on a regular basis increased from 31% pre-COVID to 88% during the 
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pandemic. Similarly, an MIT study (Brynjolfsson et al., 2020) reported more 
than 50% of people were working from home in the United States. As com-
pany executives realize that excellent work can be achieved and productiv-
ity be potentially heightened, even in jobs that no one imagined could be 
done virtually, a growing number of companies, including Facebook and 
Twitter, announced that they will allow employees to work remotely on a 
permanent basis (Ibarra et al., 2020).

While this dramatic increase in remote work may benefit organizations 
by reducing the costs associated with maintaining physical office space and 
travel, it is not clear that employees prefer, or benefit from this arrange-
ment. In the Global Workplace survey, only 19% of respondents indicated 
that they would prefer to continue working remotely in a post-COVID envi-
ronment (Kamouri & Lister, 2020). Their survey results indicate that while 
some aspects of work are better in a remote or virtual environment, such as 
managing distractions or interruptions, other aspects such as working with 
others are perceived less favorably. When asked to compare the two con-
texts, 86% of respondents indicated they were satisfied with collaboration 
at the office pre-COVID while only 60% indicated satisfaction collaborat-
ing with others at home. This suggests that remote group interactions may 
create challenges to organizations in a post-COVID environment as they 
encourage employees to work remotely.

One reason why employees may be less satisfied with collaborations as 
they work from home is their level of engagement or participation in vir-
tual meetings. Forty-three percent of managers in the Global Workplace 
Analytics survey thought that working from home had a negative impact on 
employee engagement while only 28% thought that it had a positive effect 
(Kamouri & Lister, 2020). An issue that might affect participation and en-
gagement is one’s membership in particular social categories and whether 
or not different groups of people are systematically aided or limited based 
upon this new way of meeting. Sex, age, and ethnicity often lead to status 
distinctions that are difficult to undo (Ridgeway, 1982). These status dis-
tinctions have pervasive effects on team members’ participation patterns 
(Levine & Moreland, 1990).

At its core, employees, managers, and researchers are all left trying to 
catch up with the pace of the technological change that has recently taken 
place. There are certainly reasons for optimism, but potentially negative 
consequences are frequently referred to in anecdotal evidence as well as in 
nascent research on the topic. In this discussion of potential improvements 
and possible damaging consequences, the issue of gender is frequently 
at the front of people’s minds as it is not well understood whether these 
changes impact men and women differently.

Many researchers in the communications and groups literature 
have found that gender inequities manifest themselves in meetings. For 
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example, Cohen and Zhou (1991) found that males were given higher sta-
tus in groups even after controlling for performance differences. These sta-
tus differences affect how team members interact with one another. Higher 
status individuals tend to dominate group interactions and are more likely 
to engage in behaviors such as speaking, interrupting, giving commands, 
and criticizing others (Levine & Moreland, 1990). These status differences, 
however, may shift in virtual teams because social cues are less salient. For 
example, in a videoconference the person’s name may appear on a screen 
rather than their physical image which can lessen the salience of their 
gender and subsequently reduce status differences. Conversely, some ste-
reotypes might be reinforced in a virtual environment when working from 
home. For example, interruptions from children (verbal or nonverbal) may 
reinforce the sex-role stereotype of “mother” undercutting the perception 
of womens’ competence (Fiske et al., 2002). It is not understood whether 
changing the format to virtual meetings reduces these inequities, to exacer-
bate them, or to largely leave them unaffected. Deborah Tannen is quoted 
recently as saying, “Everything that we think is going to be an equalizer 
turns out not to be” (Gupta, 2020, para. 28).

We are not aware of any studies that have looked at gender differences 
in communication behavior in the context of videoconferencing. Indeed, 
Dhawan et al. (2021) call for research to “shine a light on this topic” 
(p. 460). The current research is designed to fill this gap in the literature 
and in the everyday management of teams.

Meetings are a critical component in team development (Feldman, 
1984; Gersick, 1988; Gersick & Hackman, 1990). Particularly important is a 
group’s first meeting as it can lead to the development of norms (Feldman, 
1984), patterns of participation (Gersick, 1988), and team habits. Support-
ing this argument, Gersick (1988) found that teams created interaction 
patterns in their first group meeting that continued through the first half 
of teams’ existence. Similarly, Gersick and Hackman (1990) suggest that 
teams can form habits from their initial meeting that often remain unless 
conscious actions or external events cause them to break these routines. 
Research has also demonstrated that these early patterns can impact team 
performance (Zijlstra et al., 2012). Thus, examining first meetings among 
team members in a face-to-face setting compared to a virtual environment 
is critical to understanding how virtual technology affects team develop-
ment. Because patterns of participation established in first meetings will 
likely influence future team interactions, we need to understand whether 
the collaboration mode influences demographic effects on communication 
during the team formation process.

Surveys toward virtual work arrangements have been useful, but they 
do have limits. For example, surveys are able to assess the degree to which 
people are more or less satisfied with virtual work arrangements. Surveys 
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are also very able to assess whether these virtual meetings have been more 
or less productive from the perspective of both managers and their em-
ployees. What surveys are not able to accomplish, however, is to assess 
whether specific behaviors occur more or less often in virtual settings 
than they do in face-to-face settings. For this type of understanding, more 
control and direct observation is required. Ideally, we would be able to 
compare the same tasks happening in a face-to-face environment and in 
a virtual meeting environment. We would then be able to directly assess 
the frequency of behavior in each of these settings and compare them. 
Moreover, we would be able to determine whether or not this change 
in meeting format had differential impacts based on the gender of the 
people in these meetings. It is in the spirit of meeting these objectives that 
the current research is conducted.

As a result, the current study has three specific objectives related to bet-
ter understanding more granular team-relevant behaviors. First, the cur-
rent study will examine the modality of interaction (i.e., face-to-face and 
videoconference based) to determine whether it impacts the frequencies 
of a series of relatively common meeting behaviors. Second, by focusing 
on specific examples of agentic and communal behaviors, we seek to deter-
mine whether the occurrence of prototypical male (i.e., agentic behaviors) 
and female (i.e., communal) behaviors actually occur at different rates by 
gender. Third, the current study seeks to test videoconferencing’s poten-
tially differential impacts on behavior in team settings. In other words, from 
a team perspective, we will be reporting whether any impact on behavior is 
more or less positive or negative for men or women. This answers the ques-
tion whether videoconferencing represents a “leveling of the playing field” 
for women in teams as claimed by some, or whether videoconferencing just 
serves to make matters even worse (as argued by others). The proposed 
model appears in Figure 10.1.

Interaction Mode
• Face-to-Face
• Video Conferencing

Participant Gender
• Male
• Female

Patterns of Interaction

Participation Level

Agentic Behaviors

Communal Behaviors

H6

H1

H2
H3

H4 H5b

H5a

Figure 10.1  Current model.
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LITERATURE REVIEW AND HYPOTHESES

Before we begin discussing our research questions and hypotheses, it is 
important to define a working definition of virtual meetings. Given the 
technologies available, virtual meetings can encompass synchronous and 
asynchronous interactions that can include video, chat, and voice com-
munications or some combination of these modalities. We are primarily 
interested in synchronous video meetings since they most closely mirror 
traditional face-to-face meetings that occur in organizations. While per-
mutations of communication modes may be important for organizations 
to consider in a work from home environment, videoconference meetings 
(i.e., via Zoom, Microsoft Teams, Google Meet, etc.) have become ubiqui-
tous and consequently, need to be understood before moving on to more 
complex collaborative arrangements.

Virtual Collaboration

Differences exist in the dynamics that occur between face-to-face and 
virtual meetings. For example, in face-to-face communication there are few 
interruptions or long pauses (McGrath, 1990) and individuals can detect 
many individual differences, nonverbal cues, and paraverbal cues. It is the 
lack of these cues within a virtual environment that may lead to breakdowns 
in communication among team members (Rutter & Stephenson, 1977). In 
addition, when the ability to display emotions or attitudes through facial 
expressions or tone of voice is restricted, the ability to form interpersonal 
relationships is diminished (cf. LaPlante, 1971).

Some researchers suggest that the dynamics of virtual teams are so dif-
ferent from that of face-to-face teams that the research on face-to-face 
groups may not be relevant for studying virtual interactions (Thompson 
& Coovert, 2002; Warkentin et al., 1997). One reason for this claim is that 
much of the virtual team and collaboration literature has compared asyn-
chronous computer mediated communication (CMC) with face-to-face 
meetings (see Gilson et al., 2015; Martins et al., 2004; Purvanova, 2014 for 
reviews). The results of this literature are equivocal. While some research 
finds that CMCs have more communication and information sharing prob-
lems compared to face-to-face teams (Alge et al., 2003; Daim et al., 2012), 
others find that asynchronous groups had more complete and detailed 
discussion of information (Benbunan-Fich et al., 2002). Further, some 
research finds that some virtual teams’ communication was more task-
focused than face-to-face teams (Hiltz et al., 1986) while other research 
finds no differences in task oriented/relationship oriented communica-
tion within virtual teams (Bordia et al., 1999).
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Videoconferencing likely overcomes at least some of the limitations of 
asynchronous communication methods. Media richness theory (Daft & Len-
gel, 1986) and media synchronicity theory (Dennis et al., 2008) suggest that 
communication media that more closely matches the needs of a particular 
task in terms of richness (e.g., visual and audio cues) and timing (synchro-
nous vs. asynchronous) are likely to lead to improved collaboration. In the 
case of group decision-making, face-to-face interactions are likely to lead to 
better outcomes as they allow individuals to share information, ask clarifying 
questions, provide feedback, and to identify member expertise in real time. 
This may be particularly important for a novel decision with information that 
is ambiguous. Rich communication media like videoconferencing, that more 
closely resembles face-to-face discussions, may be more appropriate in such 
cases. Consistent with this idea, Kirkman et al. (2013) found that global virtu-
al teams that spent more time using rich communication modes performed 
better. However, there are limitations to videoconferencing’s effectiveness. 
Denstadli et al. (2012) suggest that while videoconferencing may be effective 
for sharing information and task performance, it may be limited in its ability 
for team members to form relationships.

Companies have tried to improve the feel of virtual team interactions 
by adopting videoconferencing (Tannenbaum et al., 2012), but there 
is very little research that has examined how videoconferencing impacts 
communication among team members and whether it is a viable substitute 
for face-to-face communication. Mullen (2020) compared face-to-face co-
horts and those utilizing videoconferencing in a master’s program found 
no differences in learning among the two groups. Similarly, Jabotinsky and 
Sarel (2020) found that no differences in actual information flow between 
face-to-face teams and those using videoconferencing, but that the team 
members’ perceptions were that the process was not as good. To date, we 
are unaware of research that has examined whether certain types of com-
munication behaviors occur at a different rate in face-to-face interactions 
compared to those that occur via videoconferencing. However, given that 
Jabotinsky and Sarel (2020) reported that team members perceive that vid-
eoconferencing is inferior to face-to-face interaction, individuals may be 
less comfortable in that space and, consequently, the overall activity level 
will likely be lower. Stated formally:

Hypothesis 1: Videoconferencing will be associated with fewer communica-
tion activities than face-to-face teams.

Central to the effectiveness of collaborations, either face-to-face or vir-
tual, is communication, but very little research has focused specifically on 
virtual communication (Layng, 2016). One potential benefit of virtual in-
teractions discussed in the literature is that technology may be thought of 
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as the “great equalizer.” Many researchers suggest that CMC can result in 
more participation of team members who are in the minority (cf. Alvídrez 
et al., 2015; Curseu et al., 2008; Nunamaker et al., 1996; Swaab et al., 2016) 
either based upon their opinions (Curseu et al., 2008; Swaab et al., 2016) 
or the belonging to a demographic group that is in the minority (Alvídrez 
et al., 2015; Nunamaker et al., 1996). The theoretical explanation for this 
increased minority participation is that in a virtual environment, certain 
social cues may be limited and consequently, status differences among team 
members are reduced and these reduced status differences allow people 
to participate who others may be reluctant to do so. One of the most stud-
ied status differences among team members is gender. Before discussing 
gender differences in a virtual environment, it is important to understand 
gender differences in communication patterns in face-to-face interactions 
as they are a phenomenon with a rich research tradition.

Gender Differences in Collaborative Behavior

Two reasons why gender is considered particularly relevant is that it can 
determine a group member’s status (Balkwell & Berger, 1996) as well affect 
communication styles (Leaper & Ayres, 2007; Leaper & Robnett, 2011). 
Because of these differences in status and communication styles, research 
has identified gender differences in small group participation (Bonito & 
Lambert, 2005). Expectation states theory (EST; Berger & Zelditch, 1977; 
Kalkhoff & Thye, 2006) suggests that group members often form tacit 
expectations of each other and the contributions they will make to the 
group. These expectations provide individuals with social influence in the 
group and may consequently affect patterns of participation.

Status characteristics theory (SCT) is a formal sub-theory of EST that de-
scribes how status characteristics drive expectations of performance (Berger 
et al., 1977). For a status characteristic to affect performance expectations, 
it needs to be both salient and it needs to be considered diagnostic of per-
formance (Correll & Ridgeway, 2006). One reason why gender may play an 
important role is that it can be seen, and depending on the context, may be 
very salient to other members. Further, Fiske et al. (2002) suggest that gender 
stereotypes often contain an element of perceived competence. Thus, team 
members’ gender may affect the patterns of participation in small groups. 
More specifically, women may participate less in group collaboration than 
their male counterparts. Research supports the idea that women tend to 
spend less time talking in organizations, particularly when power or status is 
primed (Brescoll, 2012). Further, research has also demonstrated that wom-
en participate less in mixed-sex groups than their male counterparts (see 
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Ridgeway & Smith-Lovin, 1999 for a review). Consistent with the research 
previously presented, the following hypothesis will be tested:

Hypothesis 2: Men will exhibit more participation via an increased number 
of behaviors exhibited.

In addition to the level of women’s participation being lower than men, 
the manner they communicate may also be different. Lakoff (1973) suggest-
ed that the different roles held by men and women in society lead to differ-
ences in communication styles. According to Lakoff (1973), men tend to be 
more assertive while women tend to be more tentative and polite. Lakoff’s 
(1973) observation is nearly 50 years old, there is a fair amount of more 
recent research that supports her hypotheses (see Leaper & Robnett, 2011 
for a meta-analysis). Research also suggests that women tend to be more ex-
pressive and are better at interpreting nonverbal communications (Briton 
& Hall, 1995; Dennis et al., 1999; Hall & Gunnery, 2013). Further, women 
are also more likely to ask for others’ points of view or express agreement 
(Eakins & Eakins, 1978) or acknowledge what another team member has 
said (McLaughlin et al., 1981). Women tend to communicate in ways that 
foster intimacy or maintain relationships (Eakins & Eakins, 1978).

The Agentic-Communal Model of Advantage and 
Disadvantage

In terms of specific types of communication, the agentic-communal mod-
el of advantage and disadvantage (Rucker et al., 2018) suggest that because 
of the hierarchical social advantage men possess, they are more likely to en-
gage in agentic behaviors. Further, they suggest women, who typically occupy 
a disadvantaged position in the social hierarchy, are more likely to engage 
in communal behaviors and focus more on social-emotional communication. 
Leaper and Ayres (2007) conducted a meta-analysis of gender differences in 
adults use of language. They posited that men would engage in more assertive 
language, as it was likely to enhance their personal agency, and their results 
indicated that men did engage in more assertive communication compared 
to women. They also suggested that women would engage in more affiliative 
communication because it would increase others’ engagement, which was 
also supported by their results. It is important to note that while these gender 
differences in patterns of communication may exist, they may be relatively 
unimportant. In seminal reviews of the literature on sex differences in task 
and social-emotional behavior, both Anderson and Blanchard (1982) and 
Eagly (1987) note that while there are statistically significant differences be-
tween men and women (that men tend to display more active task behaviors 
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and women demonstrate more positive social-emotional behavior), the mag-
nitude of these differences are quite small.

Rucker et al.’s (2018) agentic-communal model of advantage and disad-
vantage is designed to show how socioeconomic benefits accrue dispropor-
tionately to some people (the advantaged) relative to others (the disadvan-
taged). In this model, the social hierarchy categories that determine overall 
advantage and disadvantage are social class, race, and gender. Further, the 
agentic-communal model is presented as a straightforward explanation for 
the effects of hierarchy on individuals’ thoughts, perception, and behavior. 
More specifically, the effects on thoughts, perceptions, and behavior are 
driven by inequalities in resources, opportunities, appraisals, and defer-
ence (referred to as the ROAD by the authors).

The two core propositions of the agentic-communal model of advantage 
and disadvantage are that (a) advantage guides people toward agency and 
subsequent agentic behavior and (b) disadvantage guides people toward 
communion and subsequent communal behavior (Rucker et al., 2018). 
The argument is that men typically have more advantage than women 
along the ROAD of inequality (in addition to potential biological or so-
cial role reasons), so men gravitate towards agency while women go toward 
communion. Support for this claim can be seen in men’s higher likelihood 
to engage in unethical behavior that is self-beneficial (e.g., Dubois et al., 
2015). Men also appear to engage in more utilitarian moral reasoning. A 
meta-analysis by Jaffee and Hyde (2000) revealed that females are more 
likely to demonstrate a care orientation, whereas males are more likely 
to demonstrate a justice orientation. Similarly, women are less likely than 
men to give utilitarian answers to moral dilemmas (Fumagalli et al., 2010). 
These are just a few examples of how a sense of advantage, regardless of its 
basis, tends to produce agency, whereas a sense of disadvantage tends to 
produce communion.

In negotiation or conflict settings, women are less likely than men to 
try to maximize their own interests and more likely to seek communal out-
comes (Babcock & Laschever, 2003; Small et al., 2007). Increased stakes 
seem to further exacerbate the pattern for women to seek communion con-
sistent with their position of relative disadvantage. Thus, when stakes are 
high and expectations for women’s performance are held low because of 
gender stereotypes, women tend to underperform (e.g., Schmader, 2002).

Compared to the communication patterns shown by women, research 
has shown that men tend to use language to be more competitive and at-
tempt to dominate interactions (Briton & Hall, 1995; Tannen, 1990), con-
sistent with agency. Women, on the other hand, focus more on social-emo-
tional communication, an element of communion (Anderson & Blanchard, 
1982). Relative to their male counterparts, women also tend to pay more 
attention to their partners in an interaction (Ickes et al., 1986).
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Consistent with the research supporting the agentic-communal model of 
advantage and disadvantage, the different types of behaviors exhibited by 
men and women will be formally assessed. More specifically:

Hypothesis 3: Men will engage in more agentic behaviors than women.

Hypothesis 4: Women will engage in more communal behaviors than men.

As stated earlier, videoconferencing may have a detrimental effect on 
the overall level of participation. Accordingly, it will also likely lead to lower 
levels of specific types of interactions. Consequently, we would expect lower 
levels of agentic and communal behaviors during videoconferencing com-
pared to face-to-face interactions. Stated formally:

Hypothesis 5a: Videoconferencing will be associated with fewer agentic be-
haviors than face-to-face teams.

Hypothesis 5b: Videoconferencing will be associated with fewer communal 
behaviors than face-to-face teams.

Gender Differences in a Virtual Environment

As suggested earlier, one of the hypothesized benefits of working in a 
virtual environment is that the virtual setting might reduce status differ-
ences among team members and promote more equal participation (Du-
brovsky et al., 1991; Siegel et al., 1986). However, it is not entirely clear 
how videoconferencing technology might affect the effects of status. Siegel 
et al. (1986) found that computer mediated groups displayed more equal 
participation among members, however, this research used asynchronous 
text-based communication. In this lean mode of communication, status dif-
ferences may not be salient because members do not “see” each other, they 
only read messages displayed on a computer screen. In the case of gender, 
using text-based asynchronous communication, team members do not see 
gender, they focus on the message’s content. The use of videoconferencing 
may be a double-edged sword. While it may improve understanding be-
cause of the nonverbal cues provided (e.g., tone, facial expressions, etc.), it 
may also make status features more salient. In addition to message content, 
the richer media associated with videoconferences allows team members to 
see status cues including gender.

The research examining gender effects on virtual communication fea-
tures some of the same limitations of the research on differences between 
face-to-face and CMC discussed earlier. More specifically, much of this 
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research examines gender differences in asynchronous, text-based commu-
nication. Further, the results associated with this research are equivocal. On 
the one hand, some research has demonstrated that gender differences in 
communication patterns do not change in a virtual environment (Bhappu 
et al., 1997; Fischer, 2011). Men tend to “talk” more (post longer messag-
es), be more assertive and adversarial while women tend to post shorter 
messages and be more polite (Barrett & Lally, 1999; Herring, 1996; Savicki 
et al., 1996). Other research (Atai & Chahkandi, 2012; Miller & Durndell, 
2004), however, finds no differences between men and women in the level 
of participation or the task orientation/social-emotional orientation of the 
messages (Geffen & Straub, 1997).

In addition to these mixed results, it is not clear whether gender dif-
ferences in communication will be affected by the use of videoconferenc-
ing technology. As Dhawan et al. (2021) point out, videoconferencing may 
create some challenges for women. Gender stereotypes often portray men 
more favorably than women in terms of technology expertise, thus, techni-
cal problems with connectivity or image display may activate biases and lead 
to more negative evaluations of women. They further suggest that “implicit 
biases that have been shown to favor men over women during in-person 
meetings may translate to further gender gaps in leadership during virtual 
meetings” (p. 460). This literature suggests that women may be more disad-
vantaged working in a videoconferencing environment compared to face-
to-face interactions. Consequently, we offer the following hypotheses:

Hypothesis 6: An interaction effect between gender and the modality of in-
teraction will be in the form of reducing women’s behavior more than men’s 
behavior for overall activity, agentic and communal behaviors.

A summary of the hypotheses and proposed relationships are displayed 
in Figure 10.1.

METHODS

Procedures

Between September 2019 and February 2021, 1,320 completed a 150-
min developmental assessment center as part of a major course require-
ment (i.e., the Iliad Assessment Center; Bommer & Bartels, 1996). The 
Iliad assessment center is a robust work simulation that allows for a wide 
range of behavioral observations. It has also been used in multiple previous 
research studies (cf. Hoover et al., 2010; Mitchell & Bommer, 2018; Rode et 
al., 2005; Rode et al., 2008; Walter et al., 2012).
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During Fall of 2019 and Spring of 2020, the assessment was conducted 
entirely face-to-face, whereas in Fall of 2020 and Spring 2021, the assessment 
had been entirely transitioned to an online, synchronous environment uti-
lizing Zoom as the videoconferencing platform. In neither situation were 
students provided monetary incentives. The results of the assessment were 
provided to the students in detailed feedback reports and these reports 
were used for a subsequent skill development assignment by each of the 
students. It should also be pointed out that extra credit was offered to the 
highest scoring students in each semester to further add to the personal 
stake and effort exerted by the participants.

The research design was approved through an institutional review board 
and deemed to be “minimal risk.” Given that the research was conducted 
using data that provided benefit to the subjects (i.e., individual feedback 
was provided that was used for a developmental project), and that the par-
ticipants were not required to do anything extra for the current study, ethi-
cal issues raised were minimal. All data was both confidential and anony-
mous as all subjects were assigned ID numbers. Further, participants were 
able to opt out of the task or decide that their data could not be used for 
research purposes.

Participants registered for an assessment center session time based upon 
their personal availability. Once they registered for a specific session, each 
participant was randomly assigned to a leaderless group. One week prior 
to their assessment, participants were given background material to read 
(e.g., company annual reports) so that they had adequate context for their 
activities. Once the assessment began, participants were assigned to peer-
level roles of managers in a fictitious organization.

For the current study, the relevant portion of the assessment was two 
25-minute leaderless team meetings. These meetings required team mem-
bers to narrow a list of applicants for a senior-level position and then to re-
convene and to discuss a series of customer service initiatives to aid lagging 
customer satisfaction scores. More specifically, they were provided with a 
batch of resumes in the background materials, and then were required to 
narrow down this initial list of candidates to three candidates who deserved 
further interviewing as the finalists for the position. In the second activity, 
the team was provided with a list of proposed improvement initiatives and 
were told to select the initiatives which offered the best return on invest-
ment given the company’s current situation. The two sessions occurred with 
a 30-minute break in-between, where participants were engaged in other 
tasks (i.e., either responding to emails or giving a 3-minute presentation).

In both the face-to-face and the virtual settings, all of the meetings were 
recorded. In the face-to-face environment, a camera was placed on a tri-
pod in the corner of a small breakout room, whereas the virtual meetings 
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were recorded via the recording capabilities of Zoom and were saved via 
cloud storage.

After the assessments were completed, trained raters employed by the 
developers of the Iliad Assessment Center were used to complete a behav-
ioral checklist for each individual in the meeting. The raters were blind to 
the identity of the students (they were in different states and had no per-
sonal connections) as well as blind to the hypothesis of the current study. 
All raters were trained via a frame of reference format and had been em-
ployed as raters for a minimum of 3 years. In addition, each of the raters 
had performed at least 500 hours of work on this task previous to this data 
collection, so all of the raters were extremely familiar with the procedures 
being utilized. The raters all had backgrounds in business or behavioral 
sciences, were paid for their work, and rated in pairs. Conflicts between rat-
ers are settled through reviewing the recordings and reaching agreement. 
Conflicts between raters were extremely uncommon with overall agree-
ment averaging over 97%.

Participants

To be included in the study, a few conditions were necessary. First, the par-
ticipants had to register and show up for the assessment. Because the focus of 
the current study was a specific activity (a senior-manager selection meeting), 
we used other checks to ensure comparable data. First, the participant had to 
attend the meeting, and then the participant needed to receive an affirma-
tive rating for the specific rated behavior of “contributed to the meeting.” In 
this way, we were able to remove people who failed to attend or who were not 
actively engaged (i.e., generally due to lack of preparation, lack of time man-
agement, a technical issue, or a combination of these three reasons). The 
final population for the study was 1,320. The numbers completing the activity 
in each modality were roughly equivalent (668 in face-to-face format and 652 
in virtual format). In terms of gender, 55% (727) of the sample identified as 
male whereas 45% identified as female (593).

Measures

A series of items were on the behavioral checklist for the meeting. For 
purposes of the current research, nine items were classified as agentic be-
haviors and 12 items were classified as communal items. Both measures will 
be explained in more detail subsequently. Abele (2014) describes agentic 
content as referring to qualities relevant for goal attainment, such as as-
sertiveness, competence or persistence, while communal content refers to 
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qualities relevant for the establishment and maintenance of social relation-
ships, such as being friendly, helpful, or fair. We also calculated a total activ-
ity score to provide an indication of participants’ activity levels.

To select agentic and communal behaviors, we examined the definitions 
of each of these categories of behaviors that have been identified by pre-
vious researchers and are discussed earlier in this manuscript. Although 
research in this area does not designate a set of specific behaviors that are 
indicative of these constructs, Rucker et al. (2018) suggests that agentic 
communication is more “task-oriented” while communal communication 
is more “socioemotional” in nature. We sought to use behaviors that are 
either task-oriented or relationship-oriented, and common to most team 
meetings, and that are easily understandable regarding their face validity. 
These behaviors are included under their respective categories.

Agentic Behaviors
Nine specific behaviors from the assessment were identified as being 

agentic behaviors for the current study. These behaviors included, identify-
ing the next appropriate step in the applicant selection process, defining 
the selection criteria for the personnel issue, identifying the strengths and/
or weaknesses of a job candidate, providing relevant resume information 
for the decision process, determining the most important factors to decide 
the customer issue, providing both pros and cons of the specific recommen-
dations, evaluating the consequences of the team’s decision, discussing the 
impact on customers, and clarifying the group assignment for the customer 
service meeting. The Cronbach alpha reliability of these nine items was .71.

Communal Behaviors
In a similar fashion to the agentic behaviors, 12 communal behaviors 

were identified for the current study. These behaviors were more consis-
tent with social facilitation and were indicative of teamwork behaviors. Six 
behaviors were associated with each of the activities. For the personnel se-
lection task, arriving on time, soliciting input from other team members, 
checking for common understanding of issues, asking for clarification of an 
issue, documenting the team’s decision, and monitoring the time remain-
ing were employed. From the customer service team meeting, the list was 
very similar. More specifically, arriving on time, soliciting input, validating 
others, checking for common understanding, asking for clarification, and 
monitoring time remaining were used. This 12-item scale had an internal 
consistency as measured by Cronbach’s alpha of .70.

Total Activity Level
Because the current study needed to consider whether overall participa-

tion or input varied as a function of gender, we calculated a total activity 
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count. This measure included 32 measures that were all dichotomous to 
capture whether a person engaged in any action (positive or negative) or 
not. These behaviors included the agentic and communal behaviors previ-
ously listed, but added other behaviors relating to bringing up irrelevant 
information and communicating specific information that was included in 
the contexts for the meetings.

Analytical Procedures

Because the data was parallel in the face-to-face and virtual meeting set-
tings, we took a series of interrelated steps to best answer the questions we 
set out to test in this study. More specifically, a series of ANOVAs were con-
ducted to assess whether or not the activity level of men and women were 
different, and to then assess whether gender and format had significant 
relationships with the level of agentic and communal behaviors shown by 
team members. These ANOVAs also examined whether gender and format 
interacted to differentially impact women versus men.

RESULTS

Our first step towards answering the questions of interest was to assess 
whether there was a baseline difference between men and women in their 
overall activity level. To assess this question, we conducted an ANOVA with 
total activity level as the dependent measure. The means and standard de-
viations of the different behaviors (i.e., overall activity, agentic, communal) 
are displayed by format and gender in Tables 10.1 and 10.2, respectively.

Results indicated an overall significant effect for the model 
F (3, 1320) = 44.49, p < .01. There were significant main effects for both 
meeting format F (1, 1320) = 123.21, p < .01 and gender F (1, 1320) = 8.73, 
p < .01. As shown in Table 10.1, there was a lower overall activity level when 
people were in a virtual setting than in a face-to-face one. As a matter of 

TABLE 10.1  Means and Standard Deviations of Behaviors  
by Formats

 

Face-to-Face 
(N = 668)

Video Conferencing 
(N = 652)

	 M	 (SD) 	 M	 (SD)

Total Activity (Scale Range 0–32) 	 11.20	 (4.21) 	 8.62	 (4.20)

Agentic Behavior (Scale Range 0–18) 	 7.33	 (2.30) 	 5.82	 (2.64)

Communal Behavior (Scale Range 0–18) 	 7.38	 (2.43) 	 6.05	 (2.72)
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magnitude, of the 32 possible behaviors, the difference between face-to-
face and virtual formats, the absolute difference was over two and half be-
haviors. As displayed in Table 10.2, this difference also varied by gender, 
although to a lesser degree. More specifically, men engaged in slightly more 
behaviors than women, representing a difference that was significantly sig-
nificant and a little less than three-quarters of a behavior in absolute terms. 
There was no significant interaction between the format and gender. As 
a result, Hypothesis 1 (i.e., format’s relationship with overall activity) and 
Hypothesis 2 (gender’s relationship with overall activity) were supported, 
while Hypothesis 6 (the interaction between gender and format in terms of 
activity level) was not supported.

To address the specific issues of whether gender and format were associat-
ed with different levels of agentic and communal behaviors, we first conduct-
ed an ANOVA using the agentic behavior scale. Results indicated an overall 
significant effect for the model F (3, 1320) = 44.49, p < .01. Again, there were 
significant main effects for both meeting format F (1, 1320) = 123.47, p < .01 
and gender F (1, 1320) = 4.00, p < .05. The interaction was not significant.

Tables 10.1 and 10.2 show the means for format and gender. In the face-
to-face setting, the agentic behaviors were more prevalent than they were 
in the virtual setting. Men also showed more agentic behaviors, but the ef-
fect was much smaller than that of the meeting format effect. These results 
support Hypothesis 5a for videoconferencing and Hypothesis 3 for gender. 
The lack of significant interaction shows no support for Hypothesis 6.

To test whether there were differences associated with communal be-
havior, an ANOVA analysis was conducted that examined the effects of 
gender, format, and the interaction. Results indicated that the model was 
significant F (3, 1320) = 31.99, p < .01. Once again, there were significant 
main effects for both meeting format F (1, 1320) = 86.39, p < .01 and gen-
der F (1, 1320) = 8.18, p < .01. The interaction between format and gender 
was not significant.

Much like the results associated with agentic behavior, the results in 
Table 10.1 show that communal behaviors were also lower in the virtual 
setting than in the face-to-face modality. Further, as displayed in Table 10.2 

TABLE 10.2  Means and Standard Deviations of Behaviors  
by Genders

 

Men 
(N = 727)

Women 
(N = 593)

	 M	 (SD) 	 M	 (SD)

Total Activity (Scale Range 0–32) 	 10.24	 (4.46) 	 9.54	 (4.30)

Agentic Behavior (Scale Range 0–18) 	 6.71	 (2.58) 	 6.42	 (2.59)

Communal Behavior (Scale Range 0–18) 	 6.91	 (2.78) 	 6.49	 (2.51)
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women engaged in fewer communal behaviors than men. These findings 
provided support for Hypothesis 5b in that videoconferencing was associ-
ated with fewer communal behaviors than face-to-face interaction. The re-
sults for gender, however, were opposite the hypothesized direction as men 
engaged in more communal behaviors than women, thus supporting the 
opposite of Hypothesis 4. We believe that this result stems from the over-
all higher activity level for men than women in the team meetings as was 
reported in Table 10.2. Additionally, the absolute effect was rather small, 
but the amount of statistical power was high due to the large sample size in 
this research. Further, Hypothesis 6 was not supported given the lack of a 
significant interaction between gender and format when it comes to their 
association with communal behaviors.

DISCUSSION

The results of the present study provide a potentially important set of re-
search findings to a body of research that can be considered both extremely 
new (i.e., an examination of specific measures of agentic and communal be-
haviors in a videoconference setting) and extremely established (i.e., com-
munication differences by gender). This combination has allowed for an 
examination based on very well-established theory, but on a topic that is 
relatively new and advancing in scope with what would have to be consid-
ered a breathtaking pace.

Like much research when the new and the established are brought to-
gether, our findings may offer more questions than they do answers, but we 
do not see that as a negative feature of the research. To the contrary, this 
combination seems to offer many new avenues for researchers and practi-
tioners to make meaningful contributions to the everyday work lives of an 
exceptionally large number of people.

At the most fundamental level, our study indicated that the overall par-
ticipation of individuals is decreased in a virtual videoconferencing setting 
versus a face-to-face one. While activity level is somewhat different than em-
ployee engagement, our finding does lend some credibility to the recent 
survey reporting that 43% of managers thought that the lack of face-to-
face contact had a negative impact on employee engagement (Kamouri 
& Lister, 2020). This reduction in activity is also significant because previ-
ous virtual communication research has examined primarily asynchronous 
text-based communication and finds inconsistent results as far as the vol-
ume of communication activity; some research finds less communication 
among virtual compared to face-to-face teams (Bhappu et al., 1997; Hiltz et 
al., 1986) while other research finds no differences (Jarvenpaa et al., 1988) 
or even more communication (Jessup & Tansik, 1991). This decrease was 
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significant, but the reasons for and consequences of such a decrease are still 
largely unknown. In general, lower behavioral activity is likely to be some-
what detrimental, but it should be remembered that our measure of activity 
included behaviors which could be deemed both positive and negative. Ad-
ditionally, there is a difference in reporting that behavioral activity is lower 
versus satisfaction or performance are lower. At this point, the relationship 
between activity level and a number of outcomes of interest are still open 
questions, open questions with potentially important consequences.

For work teams, the findings regarding overall decreased activity levels 
should be taken as a caution sign, but one that can likely be addressed with 
well thought out interventions. More specifically, assuming that decreased 
activity is a sign of decreased engagement, then extra effort needs to be ex-
erted to make sure that team members are actively engaged in videoconfer-
ences, and not playing undesirably passive roles. Such interventions could 
consist of using external facilitators to stimulate increased interactions or 
assigning specific roles to specific team members to stimulate increased 
activity among the team members. Such team roles have long been recog-
nized in the teams literature (e.g., Stevens & Campion, 1999), but their 
importance in virtual settings may be even more important than in tradi-
tional face-to-face settings. It may be particularly important during teams’ 
initial meetings as the patterns that occur can turn into habits and norms 
that remain with the group for long periods of time (Gersick, 1988; Gersick 
& Hackman, 1990).

Beyond the examination of simple activity levels, we were also able to 
examine the frequencies of agentic and communal behaviors in face-to-face 
versus videoconference settings. In terms of both agentic and communal 
behaviors, fewer of these behaviors were exhibited in the virtual than in 
the face-to-face setting. Again, the reduction in these types of behaviors 
would appear to have negative consequences associated with them, but it 
is somewhat difficult to make broad generalizations on these issues. At a 
minimum, it raises the issue of whether the “appropriate level” of agentic 
and communal behaviors are different given different modalities. In other 
words, it would seem that communal behaviors would be more important 
in virtual settings because they are not being provided via any other obvious 
means. In other words, if people’s sole communication is virtual, it is less 
obvious that small talk and either relationship building or reinforcing activ-
ities would have alternative places to appear. Alternatively, it is also possible 
that people may value these behaviors less in a virtual setting, so the relative 
decrease of communal behaviors in the virtual setting is not particularly 
problematic. A similar argument can be constructed for agentic behaviors. 
While fewer were shown in the virtual setting, it may be that some of the 
face-to-face agentic behaviors are superfluous and do not aid performance 
or satisfaction. On the other hand, the decrease of agentic behaviors in 
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a virtual setting may lead to significantly reduced outcomes for everyone 
involved (e.g., participant, work group, organization, etc.). These findings 
leave multiple potential interpretations.

For continuing work teams, the decrease in both agentic and communal 
behaviors may be a mixed bag. It may be somewhat difficult to determine 
exactly what “desirable” levels of agentic and communal behavior are for 
superior team functioning. Pierce and Aguinis (2013) suggest that anteced-
ents that have a demonstrated positive linear relation to outcomes might, in 
fact, have a curvilinear relation when considered over a broader range such 
that there can be a “too-much-of-a-good-thing effect.” Thus, if “too much” 
agentic behavior typically occurs in face-to-face settings, using virtual meet-
ing technology may be an excellent tool to bring the agentic behavior to a 
more desirable level. A similar argument can be made for a team’s communal 
behaviors. If communal levels within a team tend to be low, using more face-
to-face meetings may be useful; levels of communal behavior that are too 
high may take time or focus away from important task-related discussions. A 
team member may be assigned a role to monitor how the team members are 
behaving during their interactions so adjustments can be made.

While the differences in modality cause relevant concern, the findings 
related to gender seem to suggest more of a difference than has been found 
in previous research. At a general level, however, these differences were 
still relatively small, and our tests offered much more statistical power than 
most previous research. This finding can be contrasted with that of Eagly 
(1987) and others (Anderson & Blanchard, 1982) that the differences in 
actual behavior between men and women are small and may be of very 
little practical significance. In this case, however, it is difficult to identify yet 
whether the differences are practically significant or not. They were clearly 
statistically significant for both agentic and communal behaviors. In fact, 
men engaged in more behaviors than women, counter to our hypothesis.

The importance of the finding that men and women performed both 
agentic and communal behaviors at different rates may be compounded 
by differences in the interpretations of these behaviors. There is a signifi-
cant body of research indicating that men and women may be seen differ-
ently for engaging in the same behavior, and potentially even more harmful 
interpretations of behavior may exist when the degree of either type of 
behavior conflicts with the gender stereotype associated with the specific 
behavior (Heilman & Okimoto, 2007; Heilman & Wallen, 2010; Heilman 
et al., 2004; Moss-Racusin et al., 2010). For instance, women who act in 
highly agentic ways are more likely to face backlash than men who do so 
(Rudman & Glick, 2001; Rudman et al., 2012). Similarly, men who behave 
in extremely communal ways face a similar backlash effect (cf. Judge et al., 
2012, Moss-Racusin et al., 2010). Given that our findings showed higher 
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rates of communal behavior for men than women, these men may be sub-
ject to significant backlash for their behaviors.

Given these differences by gender, work teams need to use awareness as 
their first tool to attempt to level the playing field when it comes to team 
interactions. By conducting training before teams form, making both men 
and women aware of the gender differences, thereby giving team members 
a framework to better understand the role of future interventions such as 
team facilitators and assigning team members to predefined roles. In addi-
tion, team leaders and higher-level managers may need to play more active 
roles encouraging different team members to take on important roles that 
will help the teams interact using more equal communication patterns.

The last main area of focus in our manuscript was whether the impacts of 
a virtual modality apply equally to men and women. The findings associated 
with this issue suggested that the decrease in behaviors associated with vid-
eoconferencing were consistent for both genders. As a result, women did 
not suffer more of an adverse impact on videoconferencing than men did, 
but videoconferencing in no way played the role of “leveling the playing 
field” when it comes to team interactions either. Consequently, organiza-
tions should not look to videoconferencing and to virtual teams as some 
type of “silver bullet” to remedy workplace inequities. To the contrary, they 
should be aware that these new tools tend to carry the same perils and is-
sues that their predecessors possessed.

Future Research

In the discussion of the results presented earlier, a number of potential 
avenues for team research were mentioned. More specifically, the link be-
tween team member behaviors and both individual and team outcomes is 
an obvious path for further exploration. Similarly, the potential situational 
requirements of “appropriate behaviors” for virtual versus face-to-face en-
vironments is one where precious little exists, but yet the implications may 
be exceedingly important.

An area that was not explicitly mentioned previously, however, is the use 
of other potentially relevant factors from status characteristics theory and 
the agentic-communal model of advantage and disadvantage (Rucker et al., 
2018). More precisely, race or ethnicity may be seen as visible cues relating 
to status and may accrue a different pattern of potential benefits or conse-
quences in a virtual setting versus face-to-face ones. Similarly, social status 
may be communicated via potentially different mechanisms via face-to-face 
and videoconferencing formats. This process may be particularly important 
for the use of videoconferencing where issues of lighting, camera angle, 
and camera quality might affect the perception or salience of these cues.
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An obvious additional extension of our current work is to explore group-
level factors as cues to individual behaviors. More specifically, in mixed gen-
dered versus all one gender teams, are the cues for engaging in agentic 
and communal behaviors impacted in a way where the behavioral patterns 
change? Further, beyond homogeneous teams, does a majority or minority 
status of men or women impact behaviors exhibited in these relatively new 
virtual settings? A similar set of questions can be posed for race, age, and 
other potentially salient visible cues.

Finally, future research should examine whether these patterns that form 
during initial meetings continue over the tenure of the group. While several 
studies have examined the effects of initial meetings (Gersick, 1988; Gersick 
& Hackman, 1990; Zijlstra et al., 2012), these studies all involve face-to-face 
teams. It may be that in virtual teams, the patterns and norms are less stable 
as they lack some of the informal mechanisms to enforce them.

Limitations

This study, like all others, has limitations. Though we were able to record 
and observe very specific forms of behavior, the specific activity in which 
people were participating may have provided situational cues that we were 
not able to control. For instance, the task was relatively structured (narrow-
ing down a list of candidates), so this situation could bring relatively agentic 
behaviors to the forefront, while simultaneously limiting the cues to engage 
in communal behaviors. By controlling the task and having the exact same 
task in both the face-to-face and virtual settings, we attempted to control 
for these types of differences, but it is difficult to know if the task somehow 
interacted with the modality in a way that we were unable to assess.

A further limitation of the current study is that we were only able to eval-
uate a relatively narrow range of agentic and communal behaviors and it is 
difficult to know how representative our findings are to the population of 
potential agentic and communal behaviors. We believe that the behaviors 
measured are relevant, but they are surely deficient in capturing anything 
close to the full content domain of agentic and communal behaviors.

Lastly, our population may not be fully generalizable to other situations. 
Most of the subjects in this study had work experience and are a little older 
than typical undergraduates, relatively few have what we would consider 
“solid professional experience.” Since teleconferencing is seeing its most 
dramatic volume increases with white collar workers, it is not entirely clear 
whether the results of our study generalize to other populations. While 
there are some reasons to believe that our population is a reasonable one 
given the research questions of interest, external validity remains a legiti-
mate issue. Further, the convenience samples presented here may reflect 
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some type of bias. Future research should randomly assign participants to 
either the face-to-face or videoconferencing conditions. It is important to 
note that student samples have been utilized regularly in the study of teams 
(Mathieu et al., 2008, 2017). While field studies may create contexts that 
change team dynamics, Mathieu et al. (2007) suggest that studies involving 
student samples still can help us gain important insights into team dynam-
ics. The use of a student sample here allows us a fair amount of control 
to isolate the effect of videoconferencing as teams completed a common 
task and faced common constraints (e.g., time, group size, etc.). Further, 
we examined behaviors that are typical of all teams (e.g., task clarification, 
arriving on time, soliciting input) regardless of context which helps the 
generalizability of our findings.

CONCLUSION

In a broad sense, this study set out to explore the impacts of moving from 
face-to-face team meetings to virtual ones. More specifically, we wanted to 
answer a few important questions regarding the impact of this shift in for-
mat upon the agentic and communal behaviors shown in meetings. Ad-
ditionally, an important question was whether or not these impacts upon 
behavior (if they were present) applied equally to men and women. These 
questions both funnel into the overall issue raised in the title of this paper, 
whether virtual meetings serve to level the playing field, exacerbate differ-
ences, or do not have much of a differential effect either way.

In the introduction to this paper, we included Deborah Tannen’s quote 
that, “Everything that we think is going to be an equalizer turns out not to 
be” (Gupta, 2020, para. 28). Our study leads incremental additional cre-
dence to Professor Tannen’s concern. Overall, people engaged in fewer 
agentic and communal behaviors in virtual meetings compared to their 
face-to-face counterparts. Further, the women showed fewer agentic and 
communal behaviors than their male counterparts in both face-to-face and 
virtual settings. While videoconferencing did not further exacerbate these 
differences, it did not reduce them either. If these differences are to be 
reduced, videoconferences are unlikely to accomplish this task without spe-
cific interventions that are specifically intended to do so.
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