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Abstract: A disruptive digitalization recently occurred that led to the fast adoption of virtual teams.
However, membership diversity and team virtuality threaten members” well-being, especially if
faultlines appear (i.e., subgroups). Considering the job demands-resources model and the role of
group affect in shaping members’ perceptions of well-being, we test the effectiveness of a short-term
affect management training for increasing members’ eudaimonic well-being. Moreover, based on
the trait activation theory and the contingent configuration approach, we draw on the personality
composition literature to test how different openness to experience configurations of team level and
diversity together moderate the effect of the training. Hypotheses were tested using a pre—post
design in an online randomized controlled trial in an educational context in Spain, with a sample of
52 virtual teams with faultlines. Results show that affect management training increased eudaimonic
well-being. Furthermore, there was a moderation effect (three-way interaction) of openness to
experience configurations, so that the training was more effective in teams with high levels and
low diversity in openness to experience. We discuss implications for training, well-being, and
personality composition literature. This study helps organizations develop sustainable virtual teams
with engaged members through affect management training and selection processes based on the
openness to experience trait.

Keywords: sustainable virtual teams; eudaimonic well-being; affect management training; faultlines;

personality composition; team configurations; openness to experience

1. Introduction

Sustainable and competitive organizations need to pay attention not only to finan-
cial results but also to the social dimensions within the organization [1-3]. Among these
dimensions, well-being is an essential result in organizational teams because it has been
related to team effectiveness [4]. Many of these teams have now become virtual and moved
to telecommuting or virtual teamwork, making it possible for employees to work without
temporal or geographical boundaries [5,6]. The virtualization of organizational teams took
place, initially, because of the broad generalization of information and communication
technologies [5,7,8] and, more recently, due to the disruptive digitalization caused by the
COVID-19 pandemic [8,9]. In this regard, virtual teams are defined as groups of geograph-
ically dispersed members who interact through computer-mediated communication to
pursue common goals [10,11] regardless of physical distance, time zones, or other bar-
riers [6]. To be sustainable, virtual teams need to experience well-being, which leads to
team effectiveness. However, scholars continually try to identify new ways to improve
the sustainability of team members operating in virtual environments [12]. Their disper-
sion leads to high diversity [11,12] in terms of personality, demographics, or educational
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background, among others. Diversity may have positive effects on team results [12-15].
Nevertheless, due to the reduced richness of the information exchange and interpersonal
contact [10], diversity can also have also negative consequences [16]. Individuals may
look for other members within the virtual team with whom they share characteristics,
thus leading to team fragmentation. In these circumstances, diversity may be a hindrance
due to the emergence of faultlines [17,18], that is, hypothetical lines splitting a team into
relatively homogeneous subgroups because of the alignment of two or more individual
characteristics [19,20]. Ample prior research has shown the negative effects of faultlines on
team results (e.g., [17,18,20-23]). The appearance of subgroups accentuates inter-member
negative differentiation between members perceived as the in-group and those perceived
as the out-group [24]. Combined with the fast-paced generalization of virtual teams in edu-
cational [25] and organizational environments [26,27], this adverse context could seriously
harm team members’ well-being [25-28].

In this setting, the job demands-resources model [29] provides a useful framework
for studying virtual teams’ sustainability [16]. Moreover, this model has been used to
study well-being in educational environments [30] and the implementation of innovative
teaching methods (e.g., instructional technological tools) [31,32]. Virtualization of work
processes could increase technology-induced demands [33], at least in the short term, as
well as emotional demands [16], leading to negative outcomes [34]. In fact, technology has
mainly been studied in terms of its role as a barrier, rather than an asset, in telework and
virtual teamwork literature [5]. In parallel, if members lack the proper skills and knowledge
resources, the motivational process is hampered [34,35]. This demands-resources imbal-
ance reduces team members’ energy and motivation and increases their cognitive effort,
producing exhaustion and disengagement [16,34]. In brief, working in virtual teams with
faultlines could reduce their eudaimonic well-being. Following previous research [3,4],
we focus on team work engagement as a proxy for eudaimonic well-being. Team work
engagement (TWE) is defined as a “shared, positive, fulfilling, motivational emergent
state of work-related well-being” [36] (p. 5) characterized by team vigor, dedication, and
absorption [37]. TWE is fundamental in virtual teams because it motivates team members
to achieve common goals, despite the adverse conditions of the environment. Teams with
TWE invest time in thoroughly establishing their goals and steps, creating a coordinated
plan that drives them through the sequence to achieve the shared objective [38].

Along these lines, some studies have acknowledged the importance of engagement
in virtual teams’ outcomes, such as the transfer of tacit knowledge, opportunities for
employee development, and performance results in workers and students, among oth-
ers [12,16,36,39,40]. Despite this, the literature is still scarce, and surprisingly few efforts
have been made to identify ways to promote TWE in the virtual context. In fact, Gilson and
colleagues [41] called for more research on engagement in virtual teams and subgroups
because working virtually implies unique challenges for team members. In this regard, we
propose affect management as a driver of TWE in teams [38]. Affect management involves
the use of emotion regulation techniques and strategies (resources) that create shared
positive affective experiences within a group [42,43]. In turn, these positive experiences
facilitate the involvement and engagement of team members [16,44,45].

However, affect is difficult to show and manage in computer-mediated communication
settings [46,47], and there could be a lack of appropriate skills within this context [34].
Different strategies can be used to improve the interactions and well-being of students
and workers in virtual environments, for example, management of leadership [6,8,15],
ideals [2], or experiential classes and training [12,34,48]). In the context of virtual settings,
training is a particularly useful way to provide skills that improve the resources—demands
imbalance [34]. Training can help to develop engagement in the short time span of a virtual
team’s lifecycle [49]. Therefore, the first goal of this study is to test the efficacy of affect
management training in increasing TWE in virtual teams with subgroups.

Beyond studying the direct effects of affect management training, we also address the
role of personality composition. Teams” personality composition could affect team pro-
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cesses, norms, and climate [50]. We particularly focus on openness to experience as one of
the big five factors that could help to manage interaction processes related to the resources-
demand imbalance in virtual settings [51]. Moreover, the way openness to experience is
configured is of special relevance in teams with subgroups [52]. Openness to experience
configuration(s) (OEC) is a deep-level composition variable [53] that encompasses the way
individual openness to experience aggregates within a given team, combining level and
diversity. In this study, a contingent configuration approach [54] is used. Thus, we argue
that openness to experience will manifest and influence team results in a complex structure
based on the role of job demands and resources. Supporting this idea, the trait activation
theory [55] argues that when working in teams, situational features and social cues act as
contingent factors that influence the display of personality traits, as in the case of openness
to experience.

Prior research has considered a similar framework when studying engagement and
personality [56]. Despite this, there has been debate about the way personality configura-
tions influence team outcomes [57,58]. In this context, personality configurations have been
studied through different operationalizations. For example, mean values of individual
scores (i.e., team magnitude or level [59]) have been linked to team performance and
results ([52,60]. However, other studies have also examined personality in terms of SD
values (i.e., diversity), linking it to team outcomes such as performance or interaction
styles [61]. Thus, the myriad of results [58,62,63] may be due to the different measurement
approaches to personality composition and the complexity of considering various types
of configurations existing in a team [58], so that specific compositional effects may not be
properly understood [64,65]. The inconsistent results found to date are worrisome because
they imply a lack of proper understanding of composition effects in virtual teams, which
may lead to inadequate selection procedures and problems for virtual team’ sustainability,
especially if these teams have faultlines. Thus, there is a need for research that creates
knowledge consensus [66] about how different personality configurations influence team
results, particularly in virtual teams, where it is still an emerging topic [67]. Consequently,
based on the contingent configuration approach [54], we propose that for a team to success-
fully increase its TWE through affect management, it must have high levels of openness to
experience but also low diversity in this trait. In other words, OEC will moderate the effects
of the training on TWE by combining team-level openness and diversity in a complex
configuration. In doing so, to the best of our knowledge, this study is the first to combine
OEC to evaluate their interactive effects on affect management training.

In the present study, we conduct an online study with control and experimental
conditions using a pre—post design with virtual teams in a higher education context.
Students and workers need to develop skills for working in virtual and cross-cultural
teams [12,26,34]. Thus, our aim is to test the effectiveness of affect management training in
increasing team members’ TWE. Moreover, we study the moderating role of OEC, in terms
of team level and diversity, in virtual teams with faultlines.

1.1. Affect Management Training and Eudaimonic Well-Being

Well-being is a complex construct with two broad perspectives that shape it [68]:
the hedonic and eudaimonic well-being perspectives [69]. The hedonic approach defines
well-being as avoiding pain and pursuing pleasure, whereas the eudaimonic approach
focuses on a search for meaning and self-realization beyond the pain-pleasure equation.
Thus, it represents the extent to which a person is fully functioning [70]. As prior research
noted, at the group level, eudaimonic well-being is still an avenue for future research [4,45],
particularly regarding engagement [16,41].

To understand how TWE develops in virtual teams of students, we build on the job
demands-resources theory [29]. This theory posits that there are two parallel processes
that run independently and can affect the perception of TWE: the health impairment pro-
cess, which arises from job demands, and the motivational process, which stems from job
resources [71]. On the one hand, job demands involve costs (e.g., cognitive or emotional
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demands) because they require sustained effort from the worker. On the other hand, job
resources are those characteristics that help reduce demands and achieve team goals [29].
We contend that there is an increase in demands in virtual teams with subgroups. The
diminished media richness [10,16], the short-term duration of these teams [10,49] that may
have been created without the proper skills [34], and the missing non-verbal communica-
tion cues may increase the cognitive effort required in virtual teams [72]. In addition, we
argue that subgroups also increase the emotional demands. Geographical dispersion and
reduced communication due to computer-mediated communication may contribute to an
“out of sight, out of mind” attitude toward other members [17], making cultural, educa-
tional, or personal diversity more salient. Thus, mutual characteristics and differences from
other members are highlighted. If two or more characteristics align, social categorization
processes lead to faultlines. Social categorization triggers favoritism within the subgroup
and negative attributions toward the other subgroup, producing negative interactions and
outcomes (e.g., lowered cooperation) [14]. Consequently, negative effects may arise [22,23],
and members can feel emotionally charged [47] and experience high levels of social dis-
tance and isolation [73], which negatively affects their TWE [16] because these teams are
more susceptible to losing group motivation [16,74]. To address this situation, we propose
an affect management training that increases participants’ personal resources in order to re-
duce the resources—demands mismatch and increase their TWE. We propose that there is a
demands-resources imbalance in this setting because virtual teamwork, unlike working in
face-to-face teams, requires the development of specialized competencies through specific
training [34]. In this vein, group affect is a structural part of team dynamics [45]. Group
affect is created and maintained as a shared experience among team members [43,45] that
forms a collective perception from the individual experiences [75]. Recently, emphasis
has been placed on the role of collective affect in shaping the way teams interact and the
outcomes they produce (e.g., their well-being) [43,45,74]. In addition, negative affective
experiences reduce team results because they distract team members from the task itself
and their efforts to complete it [45].

In this regard, virtual teamwork is characterized by a low-information environment
with limited communication frequency and quality and a greater focus on the task than on
the relationships [21,47]. Therefore, our training will provide virtual team members with
resources and strategies that allow them to manage the group affect [42]. It will also help
to produce de-categorization within the team to reduce the negative effects of subgroups.

Affect management training involves techniques such as calming members down,
controlling frustration levels, improving team morale, and correctly using online com-
munication resources (e.g., managing the influence of non-verbal online cues with other
members, [47]). Moreover, strategies to leverage affective team climate are also taught,
such as joking to soften negative affect, revaluating negative situations, or acknowledg-
ing members’ contributions [42]. These affective expression and regulation techniques
are usually spontaneously displayed in face-to-face communication [76]. In contrast,
computer-mediated communication requires purposeful actions to share affective expe-
riences [47]. We stream the training program through an online text-based environment
because, despite the technological developments, text-based communication is still the
prevalent computer-mediated communication [33,47,77]. Although initial theories consid-
ered text-based communication to be a poor medium for the transmission and regulation
of affect [46,78], we propose that text-based communication can be used to convey affective
information that is correctly perceived and create shared positive affect, even if subgroups
are present. In this regard, prior research proposed a reciprocal relationship between affect
and TWE [38,44], with training being a potential tool for this purpose [38]. The correct
provision and use of resources and strategies (e.g., use of capital letters or emoticons,
situation re-evaluation, [42,47,79]) compensate for the increased demands. Then, through
emotional contagion among team members [47,80], affective experiences are mirrored by
other team members, thus helping to increase TWE. Taking into account the previous
arguments and findings, we propose the following hypothesis:
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Hypothesis 1 (H1). Affect management training will positively affect TWE in virtual teams with
subgroups.

1.2. The Moderating Role of OEC

The role of personality is essential once team interaction unfolds [81], and team tasks
require intense collaboration [82], as in the case of short-term virtual teams. Personality
traits can shape interaction processes linked to well-being within the team, especially in self-
managed teams where the lack of formal structures allows interactions to evolve and shows
the role of personality in members’ perceptions [83]. Additionally, personality has been
labeled as a closer antecedent of affective orientations and a more powerful predictor of
team results than demographic characteristics [54]. In spite of this, personality composition
has hardly been studied in the context of virtual teams [67]. However, there are personality
configurations and traits that help teams perform better within a virtual environment [81].
Thus, we focus on a particular trait of the big five factor model [84], openness to experience.
Whereas some traits are fundamental in face-to-face teams, openness to experience is
important in settings with diminished media richness, such as work in virtual teams [63],
or when subgroups exist [52]. The results on openness to experience and team well-being
are mixed [52], particularly considering sample and situational characteristics, and there
has been a call for more research in this line [63]. In this regard, the many operational-
izations (e.g., [60,61,85-87]) and conceptual frameworks and the influence of contextual
factors [63,88] contribute to criticism of personality composition research and variations
in the findings [54,58,63]. Initial research proposed isomorphic aggregation, where group
personality traits consist of a symmetric combination of individual personality traits (team
level). Further models viewed group personality as a complex combination of individual
attributes [89,90] in which the way the trait coalesces is studied, and so heterogeneity (i.e.,
dispersion or diversity) of personality starts to be considered relevant [54]. Consequently,
we simultaneously address openness to experience operationalizations (team level and
diversity) and test how they moderate the effects of affect management training on TWE,
in an effort to disentangle how different patterns of this trait can be applied to improve
team results in virtual teams with faultlines.

For this purpose, we use a contingent configuration approach to study the role of OEC
in virtual teams of higher education students. As Moynihan and Peterson [54] state, when
studying personality in teams, it is necessary to integrate contingent and configuration
views in order to embrace the complexity of personality in teams. The contingent view
allows us to analyze the specific circumstances in which some personality traits will
be more effective for team results, considering that each personality trait has its own
characteristics and particular effects on team well-being. The latter helps us understand
the internal dynamics of the team beyond classic personality level studies. Therefore, we
focus on a trait that will influence team results through a complex combination of team
level and diversity.

Specifically, the contingent approach emphasizes the level of certain personality traits
interacting with situational characteristics [54]. We adopt this approach and build on the
trait activation theory [55] and previous evidence to consider that openness to experience
influences team outcomes in different ways depending on the situational demands [55,56].
Specifically in teams, social cues may act as personality activators. Thus, we propose that
the affect management training activities (socially established behaviors agreed on by the
team about how to transmit affect online) may act as trait-relevant situational cues that
facilitate the display of personality traits [55]. Consequently, although the virtuality of the
team and the presence of subgroups may negatively influence openness to experience, this
trait could easily be manifested and improve the effects of the training due to the safe envi-
ronment it generates. Therefore, we propose that openness to experience at the team level,
built on the mean values of the individual trait, can appear and benefit TWE by making
members more willing to acquire the competencies of the affect management training.
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Open individuals are characterized by intellectual curiosity, willingness to experiment,
tolerance to ambiguity, a preference for novelty, imagination, and creativity [84,91]. Thus,
their willingness to explore and appreciate new environments and experiences [84] makes
this trait essential in a virtual teamwork environment. It may have a moderating role be-
cause open team members in virtual contexts will quickly learn and use computer-mediated
communication resources and strategies [51], and they usually do well in training and
learning environments [65]. Open team members could perceive demands as challenges
that allow them to learn and expand their resources, thus promoting engagement [30]. In
teams, the level of this trait has been proposed as a facilitator of cognitive resources [87]
and may also enhance the effects of affective resources. Teams with high team levels of this
trait will be more willing to try new ways of working [50] and engage in flexible innovative
behaviors based on new information [92], thus being more favorable to applying resources
and strategies to manage group affect. In addition, team-level openness to experience will
improve the effects of the training in spite of subgroups because this trait is closely linked
to the essence of working in a diverse environment [52,93]. Less open individuals prefer
the status quo and are not comfortable with change [94]. Thus, if a team has low team-level
openness, its members may prefer working with the subgroup with which they already
identify, rather than focusing on the resources and strategies provided by affect manage-
ment. Supporting this idea, Homan and colleagues [52] found, among other results, that
high team-level openness to experience was positive for teams with faultlines. Therefore,
the negative inter-subgroup biases that arise in teams with subgroups may depend on
members” openness to experience [52]. Consequently, the higher the level of openness
within the team, the more likely its members will be to “bridge” faultlines because they
will consider the different attitudes, viewpoints, and ideas of other members [52,95].

In addition to the team level, personality diversity, that is, the variability in the
individual scores of group members, has been studied as a group-level construct and
examined as a predictor of relevant group-level outcomes [89,96,97]. Especially in the
context of tasks with frequent interactions, diversity in team-level personality traits helps to
predict team outcomes [63]. We operationalize openness to experience composition in terms
of diversity through standard deviation [57]. This has been shown to be an effective way to
measure diversity when examining interaction effects, especially considered together with
the team level [98], and it is an adequate option for this particular trait [87]. This openness
to experience diversity refers to the extent to which members are homogenous in the trait
of openness to experience [56]. This operationalization helps to discover the impact of
unique configurations compared to the personality level alone [59]. In sum, we depart from
previous studies that emphasized the role of the team level to propose an interactive effect
between the OEC team level and diversity. Hence, we are considering various aggregation
approaches to personality composition that allow us to properly understand its role and
impact on team results [99].

As in the case of team-level openness, results on whether high or low diversity
in openness to experience will benefit team outcomes are mixed (e.g., [65,87,100]). For
example, Hoch and Dulebohn [67] propose that high diversity in openness to experience
may be better for virtual team effectiveness because teams with low diversity levels will
experience distractions and, consequently, lower performance. If we consider the role of
diversity in well-being, low diversity on student teams is related to both satisfaction and
team results [100]. Meta-analytic results found that openness to experience diversity was
not related to team performance in student teams, but it was negatively related to team
performance in professional teams. However, a lack of clear findings about openness to
experience diversity was also highlighted, as well as sample limitations [62].

We argue that although studying the role of diversity is important in analyzing the
way team members engage in teamwork [90], it is necessary to study it in combination with
other composition measures. Consequently, in addition to a high team level, teams with
low diversity in openness to experience will benefit more from the training than teams with
high diversity. Open team members will be more responsive to environmental challenges.
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Consequently, they will be more prone to participating in globally distributed ways of
working, such as virtual teams [67]. Therefore, if there is a high team level of openness
and low diversity, more team members will be willing to work in virtual team settings.
Moreover, because we study teams with subgroups, high diversity in openness among
members may deepen inter-subgroup biases created by the presence of faultlines. Thus,
low diversity is better for improving TWE via training.

In this study, we propose a best pattern of OEC (high team level and low diversity) to
influence team results. As Stipelman [63] stated, studies on the effects of openness diversity
(vs. level) on team results have not provided evidence of a compelling effect. Team-related
well-being will be present when the members perceive that they fit the team [101] in terms
of personality, which helps their motivation and team affective results [54]. Therefore, we
argue that the training improves TWE because members are able to manage affect in a “new”
virtual environment and overcome subgroups by focusing on the whole team. This effect
will be greater if members have an adequate team level of openness that is homogeneous
within the team. Thus, we propose that there is an optimum configuration that will improve
team outcomes, where higher levels of team-level openness will increase the effects of the
training only when the team is also homogeneous in this trait (low diversity). Considering
the previous theoretical rationale and empirical findings, we hypothesize the following:

Hypothesis 2 (H2). OEC will moderate the effect of affect management training on TWE, so that
the effect is positive and stronger when there is high team-level openness and low diversity.

2. Materials and Methods
2.1. Sample

The sample consisted of 52 virtual teams with four members each. The 208 participants
in the study were undergraduate students from Work, Organizational, and Personnel
Psychology courses in public Spanish universities. Participants voluntarily joined the
study and received course credit for doing so. All the teams had the same participants
during the entire study. Regarding their demographic characteristics, the mean age was
20.9 (SD = 5.31), and 69.2% of the sample were women (N = 144). This study was part of
a larger investigation about virtual team intervention and effectiveness. The University
Ethics Committee approved the project, and confidentiality of individual responses was
guaranteed. All participants were asked for informed consent for their participation and
the use of the data for research purposes.

2.2. Design and Procedure

We carried out a randomized controlled trial with a pre—post design. This study
included a between-subjects factor (training) and a within-subjects factor (time of mea-
surement: pre—post intervention). The entire study took place through an online web-tool
specifically designed for dispersed synchronous interaction among team members. This
web-tool had a text chat with emoticons and a panel to broadcast video, instructions, and
training, either individually or in groups. It also allowed participants to interact during the
activities by answering the training exercises or doing the experimental tasks together.

Procedure. We graphically depict the design and procedure in Figure 1. As the
figure shows, participants first attended an informative face-to-face meeting in which they
received information about the use of the online web-tool and rules. They also completed
an initial questionnaire with demographic questions and the Openness to Experience
scale, among others. Then, groups were formed and randomly allocated to the training
condition or the waitlist control condition. After that, the study took place for a period of
approximately four weeks. On a weekly basis, teams in the training condition engaged
in the pre-training experimental session, received the affect management training, and
participated in the post-training experimental session. Teams in the control condition first
participated in the two teamwork sessions and then received the training.
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[ Informative face-to-face session ]
Control Experimental
condition condition
[ Teamwork 1 ] [ Teamwork 1 (Pre-training) ]
 amwora ) (Tl )
(______Trainingl 1 {777""TTraining2 "
C Training2 | } [ Teamwork 2 (Post-training) ]

Figure 1. Scheme of the research design of this study.

Group formation. Each virtual team was composed of two dyads that formed each
of the subgroups. These dyads had specific aligned diversity characteristics in order to
elicit subgroup perceptions within each team. First, the university of origin was used,
with each dyad within a team being from a different university in Spain. Moreover, on
the initial questionnaire, we asked participants for their favorite leisure activities from
a checklist. Then, as in prior research [102], we created two bogus adventure profiles
(bold vs. thoughtful). Then, we randomly formed the dyads based on the same adventure
profile and university, and we created virtual teams with two opposing dyads to create
the faultline.

Following previous faultline studies (e.g., [22,103]), we also performed specific ex-
perimental manipulations to elicit subgroup perceptions. First, the official colors and
heraldry of each university were present during the interaction in the virtual web-tool.
In the pre-training session, participants were explicitly told about their profiles and the
different profiles of the other two members. This was also reinforced by a zero-sum game
in which they allocated resources to their two universities without being allowed to split
the budget in half.

Experimental task. In the pre- and post-training sessions, each team performed an
intellective decision-making task. Specifically, they engaged in two different “survival”
tasks [104] integrated through digital storytelling. These tasks put participants in a hy-
pothetical dangerous situation, and they had to put a list of pre-defined objects in order
depending on their relevance for surviving the imminent risk. Virtual team experimental
studies have commonly used these sorts of tasks (e.g., [18,105]). In the pre-training session,
they first organized the objects in pairs to strengthen the perception of subgroups, and then
they had to agree on a common order as a team.

Affect management training. The affect management training consisted of two ses-
sions. The first training session focused on emotion identification, expression, and regu-
lation in virtual teams. Participants were taught the importance of affective experiences
online, the use of shared codes, and the techniques to express and understand emotions
in virtual contexts (paralinguistic cues, chronemics, and emoticons [106,107]). The second
session was designed to work on the affective climate while interacting online as a team.
We taught them how to foster a positive affective climate using strategies (e.g., sending
motivational messages to achieve common goals) for computer-mediated communication.

In each training session, first, an individual section was held. This individual part
lasted about 25 min and consisted of theoretical explanations and individual practical
activities. Once all the participants had completed the individual section, the group section
presented similar exercises related to the contents of the session, but now all the members
had to agree on the answers, generating a shared understanding of how to manage affect
in the virtual environment. For example, they were presented with a strategy, and they
had to write two possible group work situations where they considered it useful to apply
this strategy to maintain a positive group work climate (or avoid a bad emotional climate).
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2.3. Measures

Openness to Experience Configurations: Openness to experience was measured with
ten items on the Big Five Inventory that measure this trait. We used the validated Spanish
version by Benet-Martinez and John [108]. The items were rated on a five-point Likert
scale ranging from 1 (strongly disagree) to 5 (strongly agree). Examples of the items are “I
see myself as someone who is curious about many different things” and “I see myself as
someone who is original, comes up with new ideas”. Cronbach’s « for this variable was
0.76. As noted above, we used the two most common operationalizations of team level
and diversity, the aggregated mean values of the individual scores and the mean values of
standard deviations of openness to experience within each team.

Team Work Engagement: We measured this construct with an adapted version of the
Team Work Engagement Scale (TWES-9; [38]), which is composed of nine items. The items
were scored on a six-point Likert scale ranging from 1 (strongly disagree) to 6 (strongly
agree). The primary scale of the TWES-9 contains three dimensions: vigor, dedication, and
absorption. These dimensions are part of the original individual-level construct. Despite
this, previous studies [38,109] propose that a one-dimensional structure fits engagement
better at the group level.

Thus, this study uses TWE as an emergent shared state of work-related well-being.
Examples of items are: “When we are working together, we feel bursting with energy” or
“We are enthusiastic about this task”. We used this variable at the pre- and post-training
sessions. Cronbach’s « values for this variable were 0.93 and 0.96. Moreover, this variable
was measured at the individual level but aggregated to create a team-level construct
based on a referent-shift consensus model [96]. To ascertain that the aggregation can be
carried out, ICC(1) (intraclass correlation coefficient) and Ry(j) were calculated in both
experimental sessions [110]. ICC(1) for pre-training was 0.10 and for post-training 0.15.
Regarding Ryj), the values were 0.091 (SD = 0.16) for pre-training and 0.86 (SD = 0.29) for
post-training. All these values are above the classic cut-off points for these indexes [110],
thus supporting our chosen approach to aggregate survey data at the team level.

Control variable: Team familiarity: Given our research context (teams with subgroups
interacting online in a randomized experimental design), we specifically aimed to omit
the influence of being acquainted with other team members so that it would not be a
confounding variable in the studied relationships. Prior research has shown that familiarity
may influence virtual team results [111], specifically when the team collaborates online to
establish group norms [112], as in the case of our training. In this study, team familiarity
was measured as previously knowing other team members [113,114]. As in prior research
(e.g., [113]), in the pre-training session, we asked participants, “To what extent did you
know each of your teammates before the experiment?” They rated their familiarity with
each of the other three team members on a scale from 1 (not at all) to 5 (a lot). A higher
mean rating on this scale would indicate high familiarity among team members. Thus, we
controlled this variable in order to isolate the effects of the study variables and manipu-
lations conducted, which could be affected by prior knowledge of the teammates, with a
particular emphasis on affective experiences and subgroup perceptions.

2.4. Data Analysis

Preliminary analyses included randomization checks and manipulation checks for
the affect management training and the identification with the subgroup by means of
t-tests for independent samples. SPSS V.26 was used to test the hypotheses. To test
Hypothesis 1, we conducted a mixed Analysis of Variance (ANOVA) because there was
a between-subjects factor and a within-subjects factor. We introduced the intervention
condition (training-control group) as the between-subjects variable and TWE mean values
at pre- and post-intervention as the within-subjects variable.

We tested the hypothesis using hierarchical ordinary least squares (OLS) regression.
Continuous moderating variables were mean-centered. Predictors were entered into the
equation in six successive steps. First, we introduced the study control variable and
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controlled for the stability effect by introducing pre-intervention TWE. In the second and
third steps, we introduced the affect management training (coded as a dummy variable
where 0 represents the control group and 1 represents the experimental group) and the
moderating variables (OEC team level and diversity), estimating the direct effects of these
variables. In the fourth step, the interaction terms between the training and the moderating
variables were entered. In the fifth step, we added the interaction term between the two
moderating variables. Finally, in the sixth step, the three-way interaction term (affect
management training, OEC team level, and diversity) was entered.

3. Results
3.1. Randomization and Manipulation Checks

Randomization was checked to ascertain that there were no initial differences in
the TWE levels before the intervention. The results were non-significant (t(50) = 0.918,
p =0.36). Therefore, teams were adequately randomized across the experimental and
control conditions.

Regarding the manipulation checks, for the affect management training, we followed
previous studies (e.g., [22,115]) and assessed team members’ perceptions of whether they
correctly perceived and used the training contents. To do so, ten items on an ad hoc scale
were used. The items were rated on a four-point Likert scale ranging from 1 (strongly
disagree) to 4 (strongly agree). An example item is, “We used paralanguage signs (e.g.,
onomatopoeia, capital letters) to qualify our written messages”. Reliability analyses show
adequate values in the two experimental sessions: pre-training Cronbach’s « was 0.81; post-
training Cronbach’s « was 0.87. Aggregation at the team level was also performed [110]
because the rwg(j) and ICC(1) showed a proper fit. Pre-training rwg(j) was 0.85 (SD = 0.11),
and post-training rwg(j) was 0.84 (SD = 0.12). Regarding the intraclass correlation, pre-
training ICC(1) was 0.22, and post-training ICC(1) was 0.37. The results show that the
values in the experimental (x = 2.45 (SD = 0.55)) and control (X = 2.59 (SD = 0.56)) conditions
at pre-training did not differ (t50) = —1.40; ns). However, after the intervention, there were
significant differences (t(s0) = 2.33; p < 0.01) between the experimental (x = 2.84 (SD = 0.47))
and control (x = 2.55 (SD = 0.56)) conditions in their use of affect management resources.

Regarding the identification with the bogus characteristics used to elicit subgroup
perceptions, similar to prior research (e.g., [22]), we adapted two items from the relative
in-group homogeneity scale [116]. Each team member was asked how much he or she
identified with the bold profile and the thoughtful profile. The items were rated on a
four-point Likert scale ranging from 1 (strongly disagree) to 6 (strongly agree). Since these
can be considered single-item scales, reliability was not assessed. The results also support
further analyses. Team members presented higher identification with their assigned profile
than with the opposite profile. In the case of the thoughtful category, the perceived
identification with this profile was higher than with the bold profile (x = 4.63 (SD = 1.22) >
3.33 (SD = 1.41)), and this difference was significant (t(193) = 8.03; p < 0.001). Similar results
were found for the bold profile (x = 4.39 (SD = 1.22) > 3.95 (SD = 1.34)), and this difference
was also significant (t(o3) = 2.39; p < 0.05).

3.2. Preliminary Results

The data describing the characteristics of the sample (descriptive statistics: means and
standard deviations) for the main variables used in the analyses are displayed in Table 1.
Control variables and manipulation checks are not included.
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Table 1. Means and standard deviations for study variables.

Between-Subjects Condition Control Groups Training Groups
Variables Mean SD Mean SD
1. Pre-intervention TWE 4.85 0.42 4.72 0.54
2. OEC team level 3.6 0.24 3.5 0.22
3. OEC Diversity 0.52 0.23 0.52 0.23
4. Post-intervention TWE 4.8 0.61 5.1 0.53

3.3. Hypothesis Testing

Hypothesis 1 proposed that affect management training would increase TWE levels in
comparison with a control group. The results of the ANOVA reveal no global direct effect
of the affect management training (F(1,50) = 3.5; p = 0.07; np2 = 0.063), and so comparing
TWE at the pre- and post-training levels did not produce differences. However, as expected,
the results showed an interaction effect (F(1,50) = 5.4; p < 0.05; np2 = 0.098) of the affect
management training depending on the condition. Thus, there were differences in TWE
before and after the training depending on whether the participant received the training
(experimental condition) or not (control condition), with a medium effect size. As Figure 2
shows, in the pre-training session, mean values of TWE before the intervention were similar
in teams in the control condition (M = 4.85, SD = 0.09) and teams that received the training
(M =4.81, SD = 0.11). However, after the intervention (post-training), teams that received
the training significantly increased their TWE levels (M = 5.1, SD = 0.11), whereas teams in
the control condition slightly decreased their TWE (M = 4.7, SD = 0.09).

#. Control

i Experimental

DA

Pre-training Post-training

Time

Figure 2. Comparison of the mean values of team work engagement (TWE).

Hypothesis 2 proposed that the best pattern of OEC to moderate the effects of the
affect management training would consist of high team level OEC and low diversity.

The results of the OLS regression are shown in Table 2. Supporting Hypothesis 2, the
regression coefficient for the three-way interaction term was statistically significant (Step
6, B =—6.16, t = —2.25, 95% CI [-11, —0.64], p < 0.05). Thus, as expected, there was a
three-way interaction in which OEC team level and diversity interacted to influence the
relationship between training and TWE. Moreover, this interaction added a significant per-
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centage of explained variance (8%) to the independent explanatory power of the predictors,
in addition to the individual moderating effects.

Table 2. Results of regression analyses for team work engagement.

Predictors Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
Main Effect
Engagement T1 0.327 # 0.380 * 0.390 * 0.401 * 0.401 # 0.379 *
Familiarity 0.099 0.185 0.181 0.280 0.255 0.076
AFT 0.345 % 0.348 * 0.360 * 0.353 0.280 #
OEC Level 0.011 0.123 0.164 0.396
OEC Diversity 0.201 0.940 # 0.976 # 1.15%
Two-way interaction
AFT x OEC level —0.07 —0.05 —0.53
AFT x OEC Diversity —1.45* —1.424# -1.83*
OEC Level x Diversity 0.587 3.656 #
Three-way interaction
AFT x OEC Level x Diversity —6.157 *
R? 0.072 0.156 0.162 0.236 0.239 0.321
F 1.88 2.96* 1.78 1.94 # 1.692 22%
AR? 0.072 0.085 * 0.006 0.074 0.003 0.082 *

Note. #p < 0.1*p <0.05;; two-tailed. AFT = Affect Management Training; the regression coefficients shown are unstandardized.

As Figure 3 shows, we graphically represented the results for the conceptual model of
the study. We show the coefficients of the direct (Hypothesis 1) and moderation effects of
OEC in terms of team level and diversity (Hypothesis 2).

Affect Management Team Work
Training H1:0.297* ) Engagement
A
aga LT

H2:-0.465*

Openness To Experience Configurations (Team level x diversity)

Figure 3. * p < 0.05. Proposed conceptual model with hypotheses and standardized effects results.

Following Aiken and West [117], we interpreted this significant three-way interaction
effect using the simple slope test, in order to find out whether the effect of the training on
TWE was significant at specific high and low values (1 SD below and above the mean) of
the moderating variables. As line 2 of the plot in Figure 4 shows, the effects of the training
were positive and significant when there was high openness to experience at the team
level and low diversity (t = 3.27, p < 0.01), whereas the rest of the combinations were not
significant. Specifically, the configurations of high level of openness to experience and
diversity (1) (t = —1.5, p = 0.13) and low levels of openness with either high (3) (f = 1.1,
p = 0.267) or low diversity (4) (t = 1.67, p = 0.103) did not produce significant results. Thus,
we can conclude that the predicted pattern (high levels of openness to experience and low
diversity) is the one that best helps to enhance the effects of the affect management training
on TWE.
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Figure 4. The moderated effect of openness to experience configurations (OEC) (team level and diversity) on the relationship
between affect management training and TWE.

4. Discussion

Due to an increasing use of diverse workforces and the digitalization of work, virtual
teamwork is inevitably ubiquitous. Thus, there is a need to study factors that promote its
sustainability in terms of well-being and effectiveness. In this regard, the current study
tested the efficacy of a short-term online affect management training to increase team work
engagement (TWE) in students’ virtual teams with subgroups. In addition, we examined
different configurations of openness to experience (OEC) as moderators of the effects of the
intervention. We tested whether there is a type of OEC, in terms of team level and diversity,
that may increase the efficacy of the training.

Supporting Hypothesis 1, the results showed that teams that received affect man-
agement training increased their use of resources and strategies for sharing, interacting,
and managing affective experiences in virtual teamwork, thus enhancing their TWE. We
considered that virtual teams need to develop affective competencies because the process
of computer-mediated communication differs from face-to-face interactions [47,74], where
communication competences are informally developed. These competencies function as
buffering resources in virtual environments, and so specific formal training is an appro-
priate intervention [34] to promote virtual teams’ sustainability. In this way, technology
provides opportunities for development and learning, which, if managed properly, can
help correct the demands-resources incongruence that may produce disengagement [16,34].
Our intervention focused on the management of group affect in virtual environments. Prior
literature highlights the importance of group affective experiences (e.g., [45,118]). Affect
at the team level emerges because each member feels a similar level of certain affective
experiences [43]. If the group can develop positive group affect, they will show more
interest in the given task, attend to its requirements, dedicate time and effort, and feel
more engaged [44]. However, in virtual environments, the synergy processes influencing
affect may be diminished or even trigger negative affect due to the reduced richness of
the environment, interactions, and information exchange [10,47]. The current study offers
evidence that online training can provide resources and strategies to manage group affect.
Thus, we were able to promote engagement at the group level by means of identifying, ex-
pressing, and regulating the expression of their own and other members’ emotions through
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computer-mediated communication. We also highlighted the use of online strategies for
fostering a positive affective climate, despite the potential threats and demands of the
virtual environment.

Focusing on openness to experience, the results support Hypothesis 2. When applying
our training, there is an optimum configuration consisting of a high level of openness to
experience and low diversity in this trait among team members. This pattern increased
the effects of the training, whereas other configurations did not show significant effects.
As expected, the characteristics of open individuals (e.g., quick learners and capable in
training environments, skilled in evaluating threats as possibilities, sensitive to new ways
of working) facilitate features of the affect management training. This result supports
previous research [119] where openness to experience moderated the relationship between
the resources available in the group and engagement. Moreover, teams with high openness
at the team level were expected to be more adaptable to the changing environments that
often characterize virtual teamwork [67]. However, we go beyond previous research
and test the combined effects of the two most common operationalizations: team level
and diversity. Moreover, the study contributes to extending the theoretical framework
of the trait activation theory [55] and the configuration perspective [54] to the context
of virtual teams with subgroups, helping to understand the role played by openness to
experience configurations.

These results have important implications for theoretical development and research.
We contribute to the literature on virtual teams” well-being, sustainability, and group com-
position. First, our findings further support the importance of group affect in eudaimonic
well-being [4,45], especially in virtual environments [47]. Thus, we respond to the call
to study how well-being develops in virtual teams [4], with particular emphasis on the
role of TWE as a proxy for eudaimonic well-being [3,4]. Considering the digitalization of
work and life [7,120,121], especially since the disruption caused by the COVID-19 health
crisis [9], there is a need for sustainable teamwork. Moreover, sustainability in virtual
environments is still an unfolding topic (e.g., [121]). Thus, to develop sustainable virtual
teams, prior research highlighted the importance of focusing on engagement [16,41,49].
Our research adds value to prior results [49] by using synchronous virtual teams and
a longitudinal (pre—post) design, which is a requirement in investigating the dynamic
relationships between affect and motivation over time [44].

Second, these findings also yield support for short-term affect management interven-
tions as a way of providing resources for working online, despite the potential detrimental
effects of faultlines, thus providing support for the job demands-resources theory [29] in
virtual teamwork studies. We built on this theory and previous literature [18,33,41,74] by
highlighting how the emotional and technological demands linked to working in a virtual
environment and with subgroups may harm TWE, as well as the importance of providing
affective resources to tackle this question. Our study suggests that affect management
training will provide team members with a repertoire of strategies and resources that help
them attenuate the negative effects of subgroups and virtuality and increase their TWE.

Third, this study adds a significant result to the broad personality composition litera-
ture. We help to create consensus in the personality composition literature by exploring
which configuration(s) of openness to experience increase the effects of the training pro-
gram. Thus, this study provides new unique insights into the way different patterns of
one specific trait of personality may support the process of creating sustainable virtual
teams. Whereas previous studies have considered different composition measures (e.g.,
team level, variability, best-member score), this study is unique because it combines them
to form patterns that influence the effects of training on team well-being.

We specifically contribute to disentangling the black box of openness to experience
configurations in virtual teams. We built on a contingent configuration approach [54] and
drew on trait-activation theory [55] to propose a specific configuration of OEC (high team
level, low diversity) that positively moderated the effects of the training. Our findings
support these theories by suggesting that OEC plays an important role in shaping team
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members’ perceptions and behaviors. Our results support the combined effects of both
operationalizations, contributing to establishing a contingency framework and helping
to advance current efforts to analyze personality composition in teams with faultlines
and sustainable virtual environments. In this regard, our study advances the knowledge
by investigating multiple configurations that influence the effects of affect management
training on TWE. Understanding these moderating processes expands this area of research
and leads to its further development, as well as pointing to practical implications for those
interested in using short-term affective interventions to increase well-being.

Thus, we combined the team level and diversity of the trait in order to show a more
complex picture of the phenomenon. To the best of our knowledge, this study is the first
to test different OECs and their moderating role in fully dispersed virtual teams with
subgroups with the goal of improving training effectiveness in increasing TWE. We showed
that an optimal configuration of OEC exists, depending on the context and the outcome.

4.1. Limitations and Future Research

Despite the important contributions to theory and research, our study has some
limitations. First, we conducted a randomized controlled trial with short-term ad hoc
fully dispersed virtual teams composed mainly of young students from higher education
institutions in Spain. This may limit the generalizability of our results because teams
are usually partially dispersed, and virtuality is just one characteristic of their complex
structure [122]. In addition, they are created from existing workers in an organization, and
so there is a common background among members. Consequently, future research should
analyze the effects of the affect management training on different types of virtual teams
and extend the organizational context studied.

Moreover, due to the sample, generational differences may be influencing the results. It
is possible that young students have developed early competencies for computer-mediated
communication and feel more comfortable using it. Therefore, future research should aim
to study established work teams with more tenured and older team members, or at least
evaluate the impact of generational differences. In addition, regarding the design, and due
to logistic constraints, we tested our hypotheses and conducted the intervention in a short
period of time, and so we were only able to draw conclusions about the short-term effects of
the training. Although our findings make a relevant contribution to theory and research due
to the importance of training studies and the prevalence of virtual teams, future research
should build on them to examine the long-term effects of affect management training on
group well-being. Finally, we used a waitlist control design to test our hypotheses. This
design is adequate [115], particularly if we consider the scarcity of virtual team intervention
studies. This design is useful because it allows waitlisted participants to benefit from the
intervention. However, to further support the role of training in building sustainable
virtual teams, future studies should use active comparison conditions that can increase
affect and well-being. For example, affect management training versus cognitive resources
training, or interventions based on the use of computer-mediated tools, considering the job
demands-resources theory [29], may help increase group well-being.

On a content level, we evaluated eudaimonic well-being as TWE. This is the most
common form of eudaimonic well-being, and good quality, longitudinal research is neces-
sary to address the relationship between group affect and team engagement [4]. However,
further research needs to explore the role of other eudaimonic constructs at the team level,
such as work purpose or collective flourishing, as well as combinations of hedonic and
eudaimonic well-being constructs, so that happy sustainable teams can be achieved.

Another resource that can also be studied, as noted in prior research (e.g., [6,8,15,32,123]),
is the role played by leaders in virtual teams. Leaders can help set clear team directions
and build a supportive team climate [6].

Moreover, this work makes another contribution to the broader picture of personality
composition studies in virtual teams and teams with subgroups. However, we only used
one personality trait as a moderator. Although we heeded the call to use different group
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configurations when studying personality composition (e.g., [60]), we only did so for
openness to experience. Despite this, other traits from the Big five factors model (e.g.,
extraversion [53,61]) are also of primary importance when interacting in virtual teams [67].
If we depart from the contingent perspective, the internal fit of multiple traits within
groups is also possible and could be an interesting future avenue of research. Finally, recent
research also highlights the role of other personality factors besides the Big Five (e.g., dark
triad: Machiavellianism, narcissism, psychopathy) when studying effective teamwork [124].
Thus, future research can focus on multiple personality factors at the same time in order to
observe their interactive effects.

4.2. Practical Implications

Our results also have some practical lessons for instructors, professors, HR profes-
sionals, and managers. First, eudaimonic well-being is a key factor in teams, educational
organizations, and companies operating in turbulent environments [2,12]. However, many
teams lack the proper competencies for adequate teamwork [12,125], in terms of the skills
required for interaction, performance, and affective outcomes. Consequently, sustainable
virtual teamwork is an unresolved matter, especially considering the recent disruptive
digitalization, particularly in higher education contexts. In this regard, this study supports
the use of short-term online training focused on team members’ soft skills (i.e., affect
management) to improve their engagement in their work or academic units. Thus, if team
members can identify and regulate the affective experiences within the team, they will
feel more focused and have more vigor and dedication. Particularly in academic environ-
ments, affect management could help to improve students’ involvement in their work and,
therefore, their academic performance.

Second, the proposed intervention can also help to overcome biases if diversity be-
comes problematic, especially considering the diminished information environment [10,47]
where virtual teams interact. Teamwork currently requires working with culturally diverse
colleagues by means of virtual tools, and so it is necessary to prepare students for this
reality [12]. Thus, by extending the evidence about effective ways to overcome the negative
impact of faultlines [18,22], our findings provide team managers and professors with a tool
for dealing with inter-group negative dynamics. Prior literature pointed out the need to
study intervening variables that help identify the effects of affect and subgroups on team
results [41], as well as mechanisms that attenuate their negative effects [23]. Through the
proper management of affective experiences (affective computer-mediated communication
techniques, resources, and strategies), virtual teams can reduce subgroups’ negative effects,
increasing their eudaimonic well-being.

Third, the way technology is designed and implemented is a key to whether it will
be perceived as a resource or a job demand [34]. Thus, training can help manage the
potential job demands stemming from structural conditions. As virtual teams continue
to grow [7,25] and the health pandemic forces the rapid generalization of virtual team-
work [26], many workers or students may lack the proper skills to cope with technology-
related changes [12,34]. Thus, in this context, affect regulation and interventions (e.g.,
training) become critical [27,34] in creating sustainable virtual teams. In this regard, this
study provides support for the usefulness of online training and interaction tools (e.g.,
ZOOM, Blackboard Collaborate, use of webinars) in increasing team resources to improve
group well-being in the short term in virtual teams of students.

Finally, our results for openness to experience provide a stimulus to reflect on the
relevance of building teams by considering the personality traits of the members, as well as
the way personality is aggregated to form configurations. Thus, when an organization or
instructor creates a virtual team project, training helps promote well-being. However, it is
important to look for members with high levels of openness to experience, and the selected
members must be homogenous in terms of this trait in order to optimize the effects of the
training. This is relevant for selection and team formation purposes because our findings
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suggest that different configurations of this trait can enhance the role of contextual tools
such as organizational interventions.

Aside from our stated goals, these practical implications suggest some lessons for
higher education contexts that are summarized in Table 3.

Table 3. Practical implications for educational contexts.

Practical Implications of a Short Online Affect Management Training

For students:

v'...increases soft skills in virtual environments (identify and express emotions, use affect regulation strategies, management of
non-verbal cues in online communication).

V... facilitates proper management of affective experiences (affective computer-mediated communication techniques, resources,
and strategies), which may reduce diversity negative effects and increase their well-being.

For instructors:

v ...provides a tool for dealing with inter-group negative dynamics and team resources to improve group well-being (engagement)

in short-term virtual teams.

v'...its effectiveness can be enhanced if teams are composed by “open” students (i.e., those with intellectual curiosity, tolerance to
ambiguity, a preference for novelty and creativity).

5. Conclusions

As the literature continues to demonstrate the importance of promoting well-being
in teams, little attention has been paid to applying and testing effective interventions that
help to overcome the challenges of the virtual environment where organizational teams
must interact. Based on this research, online training is an effective means to improve
well-being. Thus, organizations aiming to create sustainable virtual teams should consider
offering affect management training to their members. Our results also suggest that it is
necessary to pay attention to openness to experience configurations, aiming for a pattern
with a high team level and low diversity in this trait when applying affect management
training programs. We encourage further studies along these lines to better understand
how personality composition influences virtual teams. A research effort must be made to
find new ways to improve eudaimonic well-being and create sustainable virtual teams.
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