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Abstract: The aim of this study was twofold. First, we examined the relationship between virtual
teams’ emotional intelligence composition and three indicators of their members’ well-being, mem-
bers’ satisfaction with the team, and positive and negative affective states. Second, we analyzed
the moderator role of an online team emotional management intervention in the effects of the team
emotional intelligence composition. One hundred and two virtual teams participated in an exper-
imental study with repeated measures. Teams were randomly assigned to either an intervention
designed to help them detect and manage emotions during virtual teamwork or a control condition
(with no intervention). We followed a hierarchical data strategy and examined a number of nested
models using Hierarchical Linear Modeling. Our findings showed that virtual teams’ emotional
intelligence composition is a key driver of the team members’ well-being, and that a team emotional
management intervention moderated the impact of the team composition of emotional intelligence,
buffering its influence.

Keywords: team composition; emotional intelligence; team emotional management; training; mem-
bers’ well-being; virtual teams

1. Introduction

Virtual teams in which employees operate remotely from each other are a reality, and
given the numerous technological advancements, they will become even more common
in the future [1]. A recent study on virtual teams in 90 countries showed that 89% of the
participants worked in virtual teams, and more than half of these teams were composed
of members who were geographically dispersed [2]. In virtual teams, members mainly
communicate and perform their work using computer-mediated communication [3,4].
Tools such as instant messaging, emails, video calling, or group support systems enable
virtual team members to co-ordinate their actions and reach common goals with speed and
efficiency [3].

The use of virtual teams enables organizations to do things collectively that face-to-
face teams cannot. Nevertheless, due to their characteristics of dispersion and technological
mediation, virtual teams have a number of disadvantages or “challenges” that face-to-face
teams do not have. Some of these disadvantages are related to the socioemotional manage-
ment of work teams (e.g., communication and collaboration difficulties, potentially lower
team engagement in team members, difficulties in creating trust and shared responsibility,
isolation and high levels of social distance) [5]. Virtual team literature indicates that these
teams, compared to face-to face teams, “are more oriented toward certain aspects of the
task than toward the socio-emotional aspects produced among their members” [6] (p. 83).
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The lack of attention paid to socioemotional aspects fosters a tendency to behave in a
more impersonal, hostile, and uninhibited manner in virtual teams, thus leading to low
empathy and personal connection, a lack of clarity, and misunderstandings, distrust, and
suspicion [7]. The reduction in emotional verbal information in computer-mediated com-
munication is also a disadvantage. Gilson et al. [8] pointed out that these consequences of
working virtually using computer-mediated communication have an impact on members’
well-being. Due to the need to develop positive socioemotional links among team members,
a main area of interest for researchers and practitioners is to gain knowledge about how to
foster a positive work climate in virtual environments [9]. Researchers have highlighted
that developing a positive emotional environment in teams is essential in order to achieve
“healthy” teams [10]. Therefore, examining the way emotions are constructed, modified,
fostered, or suppressed within virtual teams is an important step in achieving high levels
of well-being among the members of virtual teams [8,11]. The majority of the research on
well-being has studied it from a hedonic perspective. Thus, well-being is conceptualized as
a state of pleasure and an experience of positive affect [12]. Most of the findings indicate
that there is a positive relationship between well-being and job performance (see, for
instance, [13–16]). Additionally, team members’ well-being and other outcomes, such as
team viability, also help to maintain the group’s performance over time [17]. In a recent
review on virtual teams, Gilson et al. [8] stated that an important gap in the virtual team
literature involved the absence of an analysis of how to promote high levels of well-being
within these kinds of teams.

Kelly and Barsade [18] stated that affective experiences within teams result from
individual-level affective factors that team members possess and that define the team’s
emotional composition [19,20]. Currently, the role of team composition in terms of emo-
tional skills or traits has been described as an emergent area of team research [10,21], and its
impact on members’ well-being has begun to be empirically supported in face-to-face teams
(e.g., [22]). Specifically, research has shown that emotional intelligence (i.e., individual
emotional skill in detecting, understanding, and managing one’s emotions and those of
others; [23]) is a significant predictor of team members’ well-being in face-to-face teams [24].
In computer-mediated work environments, high emotional intelligence among members of
virtual teams would also be particularly important because verbal and nonverbal emotional
cues are reduced in computer-mediated communication. Thus, virtual teams composed of
members with low emotional intelligence may find it more difficult to perceive and manage
the members’ emotional experiences within the team [25], negatively influencing members’
well-being. However, to our knowledge, this association has not been examined in virtual
contexts. In this regard, we propose that a team emotional management intervention
would compensate for this deficit and benefit the team members’ well-being. When we
train virtual teams in team emotional management, we are giving their members abilities
and tools that will help them to manage the expression of emotions and interactions with
their colleagues.

The aim of this study was twofold. First, we analyzed the influence of the team
composition of individual emotional intelligence on three indicators of members’ well-
being, that is, satisfaction with the team and positive and negative affective states related to
virtual work. Second, we examined the moderator role of a team emotional management
intervention in the effects of team emotional intelligence composition on virtual teams. We
will examine these objectives using a multilevel longitudinal approach.

1.1. Team Composition of Emotional Intelligence and Members’ Well-Being

In the past decade, virtual team research has focused on team composition as the criti-
cal input for virtual teams’ effectiveness [8]. Most team composition studies have examined
members’ gender, race, age, and personality as compositional characteristics [26]. How-
ever, the effects of members’ emotional characteristics have mostly been ignored. Virtual
teams’ emotional composition is a “bottom-up” component that begins with the variety of
individual-level affective components members bring with them to the group interaction.
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This virtual team emotional composition would shape the affective experiences of
team members [18]. Some researchers have examined trait affect as a compositional variable.
Trait affect consists of a predisposition to perceive the world and one’s future positively or
negatively [27]. Trait affect permeates our experiences, affecting our state affect and our
present and future individual actions [18]. Abundant empirical evidence has shown the
effects of trait affect on individual-level behavior. For example, Bagrationi and Thurner [28]
showed that employees with a negative view of the future easily feel threatened and tense
due to organizational change and show more resistance. In contrast, employees with a
positive view of the future are more likely to accept the change and feel greater security,
happiness, and enthusiasm about the future situation. Moreover, a positive view of the
future has been found to have an influence on team level processes and outcomes [29,30]
and team affective states in face-to-face teams. For instance, George [31] found that
teams’ mean trait positive and negative affect were related to members’ positive and
negative affective states in sales teams. A less studied emotional factor in team emotional
composition is individual emotional intelligence [22]. Having emotional intelligence
involves being actively able to identify, understand, process, and influence one’s own
emotions and those of others in order to guide our feeling, thinking, and action [24].
Emotional intelligence is a personal resource related to positive results because it promotes
positive attitudes toward the team task and fosters communication processes and the
development of social links among individuals [24]. As with other individual characteristics
such as personality and cognitive ability, these individual emotional abilities are aggregated
to create a phenomenon at the group level [32], that is, team composition of individual
emotional intelligence (EI). Team EI composition refers to the overall level or intensity of
EI within the team, and it is typically measured using the mean of members’ scores [33].
Thus, some teams would be composed of members with high levels of EI (high average
individual emotional intelligence), and others would be composed of members with low
levels of EI (low average individual emotional intelligence).

This team-level emotional characteristic may produce top-down influences on the
affective states of virtual team members through its effect on patterns of interaction and
social influence among members [33]. Forsythe [34] suggested the importance of having
not only individual task-related knowledge, skills, and abilities when assembling teams,
but also social and emotional skills that influence conscious affective sharing of emotions,
which then promotes team-level functioning. In agreement with this author, different
team composition models indicate that overall team functioning is improved by selecting
individuals with high levels of specific skills. For instance, traditional personnel-position fit
models, such as Muchinsky and Monahan’s person-environment model of supplementary
fit [35], argue that all virtual team members should have high levels of socio-emotional
skills in order to facilitate interpersonal interactions. Personnel models with teamwork
considerations assume that when members, on average, possess greater team-related
competencies, the team is more likely to function effectively [36]. Finally, team profile
models suggest that some distributions or more complex profiles of members’ attributes,
including task- and socioemotional-related attributes, contribute to the ability to orchestrate
teamwork functions [37].

Empirical evidence has shown that, in face-to-face teams, EI is positively related to
the quality and effectiveness of interpersonal interactions [38]. For instance, Jordan and
Troth [39] and Offerman et al. [40] found that teams with higher levels of EI functioned
better than teams with lower levels of EI. Scholars have also found that teams with members
with high EI reported higher levels of intra-team trust and psychological safety among
team members and lower levels of conflict, greater team learning, and more collaborative
decision-making [41–43]. Depending on a team’s EI composition, group functioning will
be modified, and affective outcomes may differ.

Transferring these findings to virtual teams, virtual teams composed of members with
higher emotional abilities will be more effective at detecting and managing emotions [44],
which could be reduced in computer-mediated communication environments [45]. Differ-
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ent approaches argue that, in a computer-mediated communication context, it is difficult
to detect and therefore manage members’ emotions. For instance, cues-filtered-out ap-
proaches [25,46] attribute the lack of emotions in virtual teams to the absence of non-verbal
and non-textual cues in virtual environments. For some researchers, the restrictions on
transmitting cues and deindividuation processes cause socio-emotional information to
be reduced, if not completely lost (e.g., [47]). However, Social Information Processing
Theory [48] argues that, in computer-mediated communication, it is possible to convey
affective and emotional information and relational communication, despite the reduced
availability of nonverbal cues. This theory states that members are able to exchange socio-
emotional information as if they were in face-to-face settings, but this requires exchanging
several messages and adapting the content and style of written messages online [49].
Thus, virtual teams need more time to process socio-emotional information and develop
effective socioemotional relationships among team members, compared to face-to-face
teams. Therefore, virtual teams whose members have better emotional awareness and
emotional management abilities will be more effective in developing accurate collective
emotional knowledge, attitudes, and behaviors over time that facilitate the management
of the interpersonal relationships [50]. Hence, in virtual teams with a high average level
of EI, interpersonal interactions and group functioning are better than in teams with low
levels of EI. These team EI levels, in turn, influence team members’ emotional states and
satisfaction with the team.

Despite prior research on the consequences of team composition in virtual teams [8],
to our knowledge, no study has analyzed the influence of team EI composition on virtual
team processes or outcomes. Considering these theoretical arguments, we formulate the
following hypotheses:

Hypothesis 1. Team EI composition will be positively associated with members’ satisfaction with
the team (Hypothesis 1a) positive affective states (Hypothesis 1b) and negatively associated with
members’ negative affective states (Hypothesis 1c) over time.

1.2. The Moderator Role of a Virtual Team Emotional Management Intervention

Based on the above, we can conclude that it is important to design teams whose
members have high EI in order to foster members’ well-being within virtual teams [51,52].
Nevertheless, this might not be an easy task. Virtual teams are often constructed because
organizations require skills, local knowledge, experience, resources, or expertise from em-
ployees who are geographically distributed [5]. Organizations can also face particular diffi-
culties in selecting team members who have the balance of technical and interpersonal skills
and abilities required to work virtually. Moreover, this can be especially complex when
virtual teams are composed of employees who come from different organizations [33,53],
or in teams with a short time frame, such as virtual project teams.

The drawbacks of virtual teams composed of members with low EI could be overcome
by specifically training these teams to develop team competencies to manage emotions.
Team emotional management refers to a team’s overall ability to manage members’ emo-
tions and interpersonal relationships [54]. Team emotional management is crucial for
developing a positive team atmosphere [51]. Thus, this overall ability to manage emotions
influences expressions and displays of emotional cues [55]. Team members’ displays of
emotions may serve as behavioral cues used by other members to evaluate their immediate
environment and synchronize their own emotional displays [56]. Teams with high levels of
team emotional management may be better at stimulating, displaying, and maintaining
positive emotions and building a positive team climate [54]. Thus, we propose a team
emotional management (TEM) intervention to enhance team competencies in expressing,
recognizing, and managing emotions, and develop a positive climate that can minimize
the negative impact of a team composed of members with different levels of EI. The aim
of a TEM intervention is to improve the team’s ability to effectively manage emotions
while interacting in a computer-mediated communication context [21,54]. As Beranek and



Int. J. Environ. Res. Public Health 2021, 18, 4544 5 of 19

collaborators [57,58] suggested, the training the team receives in developing relational links
is critical. Learning competencies that allow effective emotional communication and the
management of emotional experiences within virtual teams could mitigate the constrictions
initially attributed to virtual teamwork.

A TEM intervention for virtual teams would be especially important for teams whose
interactions exclusively take place through written communication. In online written com-
munication, the communication medium used by our virtual teams, the lack of vocal cues
means that socio-emotional information has to be transmitted through written messages.
Thus, in order to manage emotions, virtual team members need to be competent in using
verbal resources such as paralinguistic cues, management of timing, and emoticons [59,60].
All these cues play a key role in online communication [61]. Emotional information can
be transmitted and managed in online written communication using paralinguistic cues,
which can also assist with impression formation [59]. Typographical marks, such as excla-
mation points, ellipses, and the use of capital letters, add emotional meaning to written
messages (e.g., excitement, trailing thoughts, and shouting, respectively) [62]. Emoticons
help to clarify, strengthen, or soften the meaning of a written message as an alternative
to facial cues found in face-to-face contexts. Thus, emoticons can serve as markers of
a positive attitude, providing information about how a written message is supposed to
be interpreted (e.g., following messages that are intended to be humorous). They also
strengthen and intensify positive expressions (such as greetings, thanks, compliments, etc.)
and temper messages with negative content (such as requests, corrections, rejections, and
complaints, etc.) [60]. The use of time, known as chronemics, is another nonverbal cue used
when forming impressions in online written communication [62]. The timing of sending
and receiving messages (such as pauses or silence; [61]) and the frequency and duration
of online interactions [63] influence impression development and provide information
that can be interpreted in a variety of ways. For example, an immediate response implies
priority and importance [62], whereas if a receiver waits a long time to respond, a message
can be interpreted as less credible [61] or indicate superiority of the receiver or a perceived
lack of status of the sender [62].

Thus, an online intervention designed to facilitate the use of socio-emotional cues to
improve affect management in online written communication would mitigate the impact
of team EI composition [58]. Thus, we formulated the following hypotheses:

Hypothesis 2. A TEM intervention will moderate the relationship between team EI composition
and members’ satisfaction with the team (Hypothesis 2a), positive affective states (Hypothesis 2b),
and negative affective states (Hypothesis 2c), so that the influence of team EI composition will be
weaker in teams that receive the intervention.

2. Materials and Methods
2.1. Sample

The sample was composed of 101 virtual teams with four members each and one vir-
tual team with three members (407 participants). All the participants were undergraduate
psychology and labor relations students from two public Spanish universities. Based on
Bello and colleagues [64], the use of a student sample is justified when a study is experimen-
tal or longitudinal in nature, is guided by a well-defined theory, and makes sophisticated
predictions that are confirmed by the results. In this case, it is likely that the results can be
generalized to the target population. Moreover, as Gilson and colleagues pointed out [8],
much of the research on virtual teams is conducted with students as participants. Our
virtual teams composed of students also met Kozlowski and Bell’s [31] criteria for defining
a work team in an organizational setting. First, members of each team share common goals
and work processes. Second, the functional relationships among team members and their
nearness promote team members’ social interaction. Third, team members exhibit task
interdependence. Finally, team members must coordinate with each other to carry out their
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tasks. Participants took part in the experiment voluntarily and received course credit for
their collaboration. The average age of this study sample was 20.8 years (SD = 4.6), and
75.4% of the participants were women. Regarding educational level, 83% had completed
secondary education.

2.2. Design and Procedure

We conducted an experiment using a mixed factorial design with a between-subjects
condition (with vs. without intervention) and a within-subjects condition (measurement
time: Sessions I-III) to test the study hypotheses. This experiment received formal approval
from the institutional Ethics Research Committee of the University. We presented the
experiment as a study on innovative teaching practices that would allow participants to
learn about working in virtual teams. Hence, participants were not aware of the purpose
of the study until the debriefing meeting. Students who were interested in participating
in the study attended an informative meeting. In this meeting, they received instructions
about the procedure and agreed to participate in the experiment. They signed a written
consent for their participation, and they were assured that they could not be identified via
this study because we fully anonymized their individual responses.

We randomly assigned participants to one of the 102 virtual teams. All the virtual
teams in the study maintained the composition of their members during the entire experi-
ment. Next, we randomly allocated each team to the experimental (teams with intervention)
or control condition (without intervention).

Virtual teams had to perform intellective tasks in three work sessions. We adapted
three intellective decision-making tasks, following the task model of McGrath [65], which
are also called “survival” tasks. They were integrated in a common narrative during the
entire experiment through digital storytelling. The three tasks were The Bushfire Survival
Situation, a survival in a bunker situation, and Lost in The Desert [66,67]. In each task, team
members receive a list of items and objects they have to put in order depending on their
usefulness for their survival. To solve the task, participants first made the list individually,
and then as a team. They had to combine individual ideas and interact with each other via
the written chat in the virtual collaborative space. These tasks have a definitive solution
provided by experts as an objective result with which to compare individual and team
rankings. These types of tasks are commonly used in experimental studies on teamwork,
and they have been found to be very useful for team development [68].

Teamwork carried out during the experimental sessions took place in a virtual col-
laborative space online in real time. This electronic platform was specifically designed to
combine different features of other well-known collaborative tools. Participants received in-
structions, activities, questionnaires, and messages in this virtual space. They also worked
collaboratively on shared documents, and there was a synchronous chat to communicate
with the rest of the team members. Participants received guidance for using the chat in
order to meet the requirements of the experimental procedure. Therefore, they did not
know the identities of the other members, and they were asked to avoid disclosing personal
information while participating in the experimental sessions. A pilot study was carried out
to test the time required to solve the tasks and the tools used on the software platform.

Virtual teams allocated to the experimental condition (teams with the intervention)
received our team emotional management intervention after the first work session. Virtual
teams allocated to the control condition (teams without the intervention) received our
intervention after the teams had finished the three work sessions (see Figure 1).
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Figure 1. Experimental design of the study.

We administered the Team Emotional Management (TEM) intervention in two training
phases in the virtual collaborative space. The first training phase was designed to teach
participants how to identify, express, and regulate emotions in virtual teams. We first
discussed the importance of socio-emotional factors in virtual teams and work contexts.
We taught them about written communication and the visibility of emotions online, the
perception of anonymity among participants, and how participants in virtual environments
had to construct shared code systems to avoid misunderstandings. Second, we taught them
about resources to explicitly express emotions in virtual environments. In this section, we
explained the use of paralinguistic cues (abuse, use of idioms and onomatopoeia, words
taken from different languages); the management of temporal resources and chronemic
cues (silences, the length of pauses between interactions and interpretation of delays); and
the use of graphic symbols and emoticons (e.g., ¯\_(ツ)_/¯) to substitute for a message
or complete sentence or complement it. These resources were explained by focusing on
their role in improving (or deteriorating) the expression and regulation of emotions in
virtual environments, due to their impact on the interaction process. Third, we explained
what emotional regulation is, and we taught them strategies to implement in virtual
environments (e.g., using humor in tense group situations, addressing others by name
to feel closer, managing response times when a negative situation is experienced in the
team, or re-evaluating a situation, looking for more positive ways to reinterpret a message,
etc.) [59,60].

The second TEM intervention training phase focused on managing the emotional
climate while working online as a team. We introduced the work session by explaining the
importance of a good emotional climate in virtual teams for team performance and other
team processes and outcomes. Next, we gave them five strategies to manage emotional
climate while participating in a virtual team: (1) Acknowledge the effort and contribution of
the members, (2) send messages to motivate the team to achieve common goals, (3) reward
collective effort and success through written messages, (4) use jokes and humor while
working to boost positive feelings, and (5) re-evaluate the situation.

Each phase had two parts. The first part was completed individually and consisted
of a brief video-training and practical activities. After all the members of a team had
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completed this part, in the second part, team members performed a set of group activities
that were similar to the previous ones and related to the contents of the individual part.
However, they now had to agree on the answers in order to create a common frame of
reference for the use of the resources and strategies learnt (e.g., write an example of how
you will use emoticons to intensify or soften written messages).

A battery of questionnaires examining the variables of our study was administered
at the same points in both conditions. Team EI composition was measured during the
informative meeting with participants before the pre-intervention. Satisfaction with the
team, and positive and negative affective states, were measured at the end of Session 1 and
Session 3.

2.3. Measures

Team EI composition. This variable was measured by Carvalho et al. [69] with an
adapted version of the Wong Law Emotional Intelligence Scale (WLEIS) Scale. The scale
consisted of 16 items rated on a Likert scale ranging from one (strongly disagree) to seven
(strongly agree). An example item is “I am sensitive to the feelings and emotions of others”.
Cronbach’s α for this variable was 0.82. Moreover, although measured at the individual
level, EI was operationalized at the team level using an additive composition model (team
average; [70]).

Satisfaction with the team. This variable was measured with seven items taken from
Medina’s scale [71], rated on a five-point Likert scale ranging from one (strongly disagree)
to five (strongly agree). A sample item is “On the whole, I am satisfied with the team”.
Cronbach’s α was 0.94, and 0.97 for Sessions 1 and 3, respectively.

Positive affective states. This variable was measured by six items adapted from Segura
and González-Roma [72]. The items were rated on a five-point Likert scale ranging from
one (not at all) to five (entirely). An example of an item is “This task made me feel happy”.
Cronbach’s α was 0.86 and 0.91 for sessions 1 and 3, respectively.

Negative affective states. This variable was also measured with six items adapted
from Segura and González-Roma [72]. As on the previous scale, the items were rated on
a five-point Likert scale ranging from one (not at all) to five (entirely). An example of an
item is “This task made me feel tense”. Cronbach’s α was 0.69 and 0.77 for Sessions 1 and
3, respectively.

Given that positive and negative affective states and individual satisfaction with the
team were measured simultaneously in Sessions 1 and 3, we conducted a confirmatory
factor analysis to ascertain whether items used in the study measured three discriminable
factors. The analysis was conducted separately for Session 1 and Session 3. The item
covariance matrix was the input matrix, and the model parameters were estimated by
means of maximum likelihood methods. Considering that the item distributions departed
from normality, we computed the chi-square fit statistic corrected for non-normality. The
hypothesized three-factor model showed an acceptable fit to data in Session 1 (X2/df = 3.25,
p < 0.01; RMSEA = 0.07; CFI = 0.92; TLI = 0.91; SRMR = 0.10) and Session 3 (X2/df = 2.34,
p < 0.01; RMSEA = 0.06; CFI = 0.96; TLI = 0.95; SRMR = 0.06). We compared the fit of
the three-factor model with the fit of an alternative one-factor model that posited that the
three dependent variables were not discriminable. The fit of the one-factor model was
not adequate in Session 1 (X2/df = 8.45, p < 0.01; RMSEA = 0.13; CFI = 0.75; TLI = 0.70;
SRMR = 0.13) or Session 3 (X2/df = 10.17, p < 0.01; RMSEA = 0.15; CFI = 0.71; TLI = 0.67;
SRMR = 0.14). The Satorra Bentler chi-square difference test (TRd) is significant when
both models are compared in both sessions (TRd in Session 1= 196.82, ∆df = 3, p < 0.01
and TRd in Session 3= 368.30, ∆df = 4, p < 0.01), providing support for the three-factor
model. These results confirmed that the items in our dependent variables measured three
discriminable factors.

Control variables. In this study, we controlled the stability effect of our dependent
variables (that is, the dependent variable measured in Session 1). Additionally, we con-
trolled the composition of the virtual teams with regard to two variables, university of
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origin and participants’ personal interests when carrying out the “survival” tasks used in
the experiment. Information about their interests was obtained through a questionnaire
completed in the informative meeting that measured two types of survival roles, impulsive
or reflexive. Team characteristic was a dichotomous variable indicating the homogeneity of
the participants in each team regarding the university of origin and the personal interests
of the members. Thus, on the one hand, teams whose members all came from the same
university and had similar personal interests, based on the bogus questionnaire, received a
score of 0. On the other hand, teams with two members from each university and different
personal interests received a score of 1.

Experimental manipulation check scale. We checked the correct experimental manip-
ulation of the team intervention using a 10-item scale with questions about the contents
of the intervention. A sample item is “We used paralanguage signs (e.g., onomatopoeia,
capital letters) to qualify our written messages”. Responses were given on a four-point
Likert scale ranging from 1 (not at all) to 4 (very much). Cronbach’s α for this scale was
0.89 for Session 3. This scale was also aggregated at the team level. The mean of the rWG(J)
was 0.82 (SD = 0.15) for Session 3. ICC(1) was 0.33. Thus, we proceeded to aggregate the
data at the team level.

3. Results
3.1. Manipulation Check

Using the experimental manipulation check scale, we compared the means in the
experimental and control conditions on the use of TEM resources and strategies after
interacting together in the work sessions. Results showed that this intervention had the
expected effect. Participants’ means in the experimental condition indicated that they
used emotional management strategies with their respective teammates more often than
participants in the control condition, after receiving the TEM intervention in Session 3
(intervention: M = 3.0; SD = 0.44; control condition: M = 2.7; SD = 0.43; t(100) = −3.42;
p < 0.001).

3.2. Preliminary Results

Means, standard deviations, and bivariate zero-order correlations are presented in
Table 1 (control condition; CC) and Table 2 (experimental condition; EC). Team EI compo-
sition was positively related to satisfaction with the team (rCC = 0.27, p < 0.01; rEC = 0.28,
p < 0.01) and positive affective states (rCC = 0.15, p < 0.05; rEC = 0.17, p < 0.05) in Session 3 in
both conditions. However, this variable was only significantly related to negative affective
states (rCC = 0.30, p < 0.01; rEC = 0.06, n.s.) measured in Session 3 in the control condition.

Table 1. Descriptive statistics and correlations for the study variables in control condition: Teams without intervention.

Variable M SD 1 2 3 4 5 6 7 8

1 Team characteristics - - -
2 Satisfaction with the team S1 4.36 0.70 0.04 -
3 Positive affective state S1 4.29 0.53 0.15 * 0.41 ** -
4 Negative affective state S1 3.76 0.80 0.06 0.31 ** 0.36 ** -
5 Team EI composition 5.04 0.26 0.15 * −0.05 0.14 * 0.11 -
6 Satisfaction with the team S3 4.43 0.46 0.03 0.19 ** 0.20 ** 0.14 * 0.27 ** -
7 Positive affective state S3 4.27 0.72 0.11 0.06 0.23 ** 0.14 * 0.15 * 0.39 ** -
8 Negative affective state S3 4.30 0.62 0.02 −0.05 −26 ** −24 ** 0.30 ** 0.35 ** 0.57 ** -

Note. * p < 0.05; ** p < 0.01; two-tailed. EI = Emotional intelligence; S1 = Session 1; S3 = Session 3.
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Table 2. Descriptive statistics and correlations for the study variables in experimental condition: Teams with intervention.

Variable M SD 1 2 3 4 5 6 7 8

1 Team characteristics - - -
2 Satisfaction with the team S1 4.37 0.70 −0.03 -
3 Positive affective state S1 4.24 0.60 0.11 0.50 ** -
4 Negative affective state S1 3.62 0.81 0.04 0.33 ** 0.24 ** -
5 Team EI composition 5.04 0.32 0.22 ** 0.01 0.08 0.08 -
6 Satisfaction with the team S3 4.49 0.52 0.28 ** 0.27 ** 0.19 ** 0.01 0.28 ** -
7 Positive affective state S3 4.45 0.64 0.20 ** 0.31 ** 0.44 ** 0.21 ** 0.17 * 0.36 ** -
8 Negative affective state S3 4.37 0.68 0.13 0.13 0.19 ** 0.06 0.06 0.31 ** 0.52 ** -

Note. * p < 0.05; ** p < 0.01; two-tailed. EI = Emotional intelligence; S1 = Session 1; S3 = Session

The team characteristics variable was significantly related to satisfaction with the team
(rEC = 0.28, p < 0.01) and positive affective states in Session 3 (rEC = 0.20, p < 0.01) in the
experimental condition, supporting the need to control this variable. Moreover, although
the students represented a homogeneous group in terms of level of education, we carried
out an ad hoc analysis and tested whether participants’ gender and age could be affecting
our dependent variables. Thus, Box’s M statistic was calculated for satisfaction with the
team and positive and negative affective states [73,74]. This index allowed us to check
whether our data could be combined and analyzed together, considering differences in
participants’ gender and age. Box’s M statistic tests the null hypothesis, according to which
the covariance matrix between the study variables is the same across gender and age. In
the case of non-significance, it is possible to jointly analyze the data. Regarding gender, the
results were as follows: M = 0.08 (p = 0.78) for satisfaction with the team; M = 2.78 (p = 0.10)
for positive affective states; and M = 0.03 (p = 0.85) for negative affective states. Regarding
participants’ age, the results were as follows: M = 5.85 (p = 0.06) for satisfaction with the
team; M = 0.05 (p = 0.97) for positive affective states; and M = 0.69 (p = 0.71) for negative
affective states. Therefore, data gathered from participants with different genders and ages
were combined and analyzed together, given that neither of these variables influenced our
dependent variables.

3.3. Hypothesis Testing

To test Hypothesis 1, we followed a hierarchical data strategy and examined three
nested models using Multigroup Hierarchical Linear Modelling: Null model, Model 1, and
Model 2. Prior to testing the hypotheses, it is necessary to determine that there is sufficient
variance in the criterion variables at all levels of analysis [75]. Thus, a null model was tested,
including the intercept as the only predictor. The null model determined the proportion of
variance in satisfaction with the team and positive and negative affective states at Level 1
(within teams) and Level 2 (between teams). The intraclass correlation (ICC) was computed
in this model. In Model 1, the control variables (stability effect of the dependent variable
and the team characteristics variable) were entered. In Model 2, team EI composition was
introduced. We examined the models in the control condition (teams without intervention)
and investigated whether there was significant variance in the intercepts and slopes across
virtual teams to specify the best fitting random coefficient model.

To test Hypothesis 2, we examined the same nested models in the experimental
condition (teams with intervention), and we compared the results for the two conditions.

3.3.1. Satisfaction with the Team as Dependent Variable. Hypothesis 1a and 2a

Regarding the null model, the ICC (1) values were significant in both the control and
experimental conditions for satisfaction with the team (ICC (1) = 0.44 and 0.42, respec-
tively), showing that team membership explained a sufficient proportion of variance in
this criterion variable.

Hypothesis 1a proposed that team EI composition would influence satisfaction with
the team (see Table 3). Considering the control condition, when control variables were
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entered (Model 1), results revealed that Model 1 showed a significant improvement over
the null model (difference of −2 * log = 5.54; df = 2; p < 0.01). Satisfaction with the team
measured in Session 1 was positively associated with satisfaction with the team in Session
3 (β = 0.23, p < 0.01). When team EI composition was entered (Model 2), findings revealed
that Model 2 showed a significant improvement over Model 1 (difference of −2 * log = 3.52;
df = 1; p < 0.05). Team EI composition was positively associated with satisfaction with the
team in Session 3 (β = 0.50, p < 0.05). Therefore, Hypothesis 1a was supported.

Table 3. Multilevel estimates for models predicting satisfaction with the team in Session 3.

Variable
Null Model Model 1 Model 2

Estimate SE t Estimate SE t Estimate SE t

Control condition: Teams without emotional management intervention

Intercept 4.427 0.0643 68.791 ** 3.3985 0.2933 11.58 ** 0.8513 1.1990 0.710
Control Variables

Satisfaction with the team
S1 a 0.2339 0.0645 3.627 ** 0.2418 0.0641 3.772 **

TC b 0.0089 0.0621 0.144 −0.0103 0.0604 −0.172
Predictor

EI composition b 0.5017 0.2297 2.183 *
−2 * log 409.20 403.66 400.14

Difference of −2 * log 5.54 ** 3.52*

Experimental condition: Teams with emotional management intervention

Intercept 4.492 0.0730 61.501 ** 2.3456 0.3529 6.645 ** 0.5675 1.035 0.548
Control Variables

Satisfaction with the team
S1 a 0.4204 0.0731 5.747 ** 0.4200 0.0727 5.777 **

TC b 0.1532 0.0637 2.405 * 0.1279 0.0637 2.006 *
Predictor

EI composition b 0.3629 0.1994 1.819
−2 * log 473.57 445.72 443.85

Difference of −2 * log 27.85 ** 1.87
a Predictors at the individual level b Predictors at the team level Note. * p < 0.05; ** p < 0.01; two-tailed. EI= Emotional intelligence; TC =
Team characteristics; S1 = Session 1.

Hypothesis 2a proposed that the influence of team EI composition on satisfaction with
the team would be moderated by the TEM intervention. Thus, we tested the same models
in the experimental condition. Model 1 showed a significant improvement over the null
model (difference of −2 * log = 27.85; df = 2; p < 0.01). Satisfaction with the team measured
in Session 1 was positively associated with satisfaction with the team at Time 3 (β = 0.42,
p < 0.01). Model 2 showed a non-significant improvement over Model 1 (difference of
−2 * log = 1.87; df = 1; n.s.). Team EI composition was not significantly associated with
satisfaction with the team in Session 3 (β = 0.36, n.s.). Our findings showed that the effect
of team EI composition on satisfaction with the team in Model 2 was significant in the no-
intervention condition (β = 0.50, p < 0.05) and non-significant in the intervention condition
(β = 0.36, n.s.). Therefore, Hypothesis 2a was supported.

3.3.2. Positive Affective States as Dependent Variable. Hypothesis 1b and 2b

Regarding the null model, the ICC(1) values were significant for positive affective
state in both the control and experimental conditions (ICC(1) = 0.35 and 0.34, respec-
tively), showing that team membership explained a sufficient proportion of variance in
this criterion variable.

Hypothesis 1b proposed that team EI composition would influence positive affective
states (see Table 4). Considering the control condition, when the control variables were
entered (Model 1), the results revealed that Model 1 showed a significant improvement
over the null model (difference of −2 * log = 3.54; df = 2; p < 0.05). Positive affective states
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measured in Session 1 were positively associated with positive affective states in Session 3
(β = 0.28, p < 0.01). When team EI composition was introduced (Model 2), our findings
revealed that Model 2 showed a non-significant improvement over Model 1 (difference
of −2 * log = 0.98; df = 1; n.s.). Team EI composition was not significantly associated
with positive affective states in Session 3 (β = 0.30, n.s.). Therefore, Hypothesis 1b was
not supported.

Table 4. Multilevel estimates for models predicting positive affective states in Session 3.

Variable
Null Model Model 1 Model 2

Estimate SE t Estimate SE t Estimate SE t

Control condition: Teams without emotional management intervention

Intercept 4.2678 0.0561 75.987 ** 3.0011 0.4036 7.435 ** 1.5336 1.0248 1.496
Control Variables

Positive affective state S1 a 0.2814 0.0941 2.989 ** 0.2661 0.0945 2.816 **
TC b 0.0569 0.0522 1.091 0.0463 0.0520 0.891

Predictor
EI composition b 0.3058 0.1975 1.548
−2 * log 443.50 439.96 438.98

Difference of −2 * log 3.54 * 0.98

Experimental condition: Teams with emotional management intervention

Intercept 4.4509 0.0503 88.379 ** 2.3783 0.2853 8.333 ** 1.3531 0.6794 1.992 *
Control Variables

Positive affective state S1 a 0.4434 0.0658 6.736 ** 0.4388 0.0656 6.684 **
TC b 0.0950 0.0410 2.314 * 0.0805 0.0413 1.949 *

Predictor
EI composition b 0.2128 0.1288 1.652
−2 * log 397.17 357.74 357.30

Difference of −2 * log 39.43 ** 0.44
a Predictors at the individual level b Predictors at the team level Note. * p < 0.05; ** p < 0.01; two-tailed. EI= Emotional intelligence;
TC = Team characteristics; S1 = Session 1.

Hypothesis 2b proposed that the influence of team EI composition on positive affective
states would be moderated by the TEM intervention. Thus, we tested the same models
in the experimental condition. Model 1 showed a significant improvement over the null
model (difference of −2 * log = 39.43; df = 2; p < 0.01). Positive affective states measured
in Session 1 were positively associated with positive affective states in Session 3 (β = 0.44,
p < 0.01). Model 2 showed a non-significant improvement over Model 1 (difference of
−2 * log = 0.44; df = 1; n.s.). Team EI composition was not significantly associated with
positive affective states at Time 3 (β = 0.21, n.s.). Our findings showed that the effects of
team EI composition on positive affective states was non-significant in both conditions.
Therefore, Hypothesis 2b was not supported.

3.3.3. Negative Affective States as Dependent Variable. Hypothesis 1c and 2c

Regarding the null model, the ICC(1) values were for negative affective state were
significant in both the control and experimental conditions (ICC(1) = 0.30 and 0.31, respec-
tively), showing that team membership explained a sufficient proportion of variance in
this criterion variable.

Hypothesis 1c proposed that team EI composition would influence negative affective
states (see Table 5). Considering the control condition, when control variables were entered
(Model 1), the results revealed that Model 1 did not show a significant improvement over
the null model (difference of −2 * log = 2.95; df = 2; n.s.). However, negative affective
states measured in Session 1 were positively associated with negative affective states in
Session 3 (β = 0.18, p < 0.01). When team EI composition was introduced (Model 2), our
findings revealed that Model 2 showed a significant improvement over Model 1 (difference
of −2 * log = 12.91; df = 1; p < 0.01). Team EI composition was negatively associated
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with negative affective states at Time 3 (β = −0.69, p < 0.01). Therefore, Hypothesis 1c
was supported.

Table 5. Multilevel estimates for models predicting negative affective states in Session 3.

Variable
Null Model Model 1 Model 2

Estimate SE t Estimate SE t Estimate SE t

Control condition: Teams without emotional management intervention

Intercept 4.3043 0.0523 82.231 ** 3.6591 0.2094 17.471 ** 0.2652 0.8492 0.312
Control Variables

Negative affective state S1 a 0.1779 0.0579 3.363 ** 0.1651 0.0512 3.221 **
TC b 0.0240 0.0556 0.480 0.0497 0.0441 1.126

Predictor
EI composition b −0.6870 0.1684 −4.080 **
−2 * log 380.43 377.48 364.57

Difference of −2 * log 2.95 12.91 **

Experimental condition: Teams with emotional management intervention

Intercept 4.3717 0.0523 82.231 ** 4.0400 0.2410 16.762 ** 3.7353 0.9041 4.131 **
Control Variables

Negative affective state S1 a 0.0412 0.0579 0.712 0.0397 0.0581 0.685
TC b 0.0901 0.0556 1.620 0.0858 0.0575 1.492

Predictor
EI composition b −0.0632 0.1801 −0.351
−2 * log 423.19 427.81 429.28

Difference of −2 * log −4.62 −1.47
a Predictors at the individual level b Predictors at the team level. Note. ** p < 0.01; two-tailed. EI = Emotional intelligence; TC = Team
characteristics; S1 = Session 1.

Hypothesis 2c proposed that the influence of team EI composition on negative affective
states would be moderated by the TEM intervention. Thus, we tested the same models
in the experimental condition. Model 1 did not show a significant improvement over the
null model (difference of −2 * log = −4.62; df = 2; n.s.). Negative affective states measured
in Session 1 were not significantly associated with negative affective states in Session 3
(β = 0.04, n.s.). Model 2 showed a non-significant improvement over Model 1 (difference of
−2 * log = −1.47; df = 1; n.s.). Team EI composition was not significantly associated with
negative affective states at Time 3 (β = −0.06, n.s.). Our findings showed that the effect
of team EI composition on negative affective states, tested in Model 2, was significant in
the control groups (β = −0.69, p < 0.01) and non-significant in the experimental groups
(β = −0.06, n.s.). Therefore, Hypothesis 2c was supported.

4. Discussion

The purpose of our study was twofold. First, we investigated the extent to which team
EI composition predicted members’ satisfaction with the team and affective states in virtual
teams. Second, we examined whether a TEM intervention had an impact on these relation-
ships, buffering the effects of team EI composition on individual well-being indicators.

We hypothesized that teams’ emotional intelligence composition would influence
virtual team members’ satisfaction and affective states over the team’s lifespan. Few studies
have focused on the effects of team emotional intelligence composition on individual and
team results (e.g., [31]), and to our knowledge, no study has examined the influence of
individual emotional intelligence as a team composition characteristic in virtual teams. We
found empirical support for the relationship between team EI composition and members’
well-being over time. According to Social Information Processing Theory [48], due to the
adaptation of the content and style of messages in online written communication, virtual
teams require a longer time span to process and manage collective emotional knowledge
and behaviors and develop successful interpersonal relations [49]. Our findings showed
that team EI composition contributes to processing socioemotional information and man-
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aging interpersonal links over time. Our results also support theoretical models of team
composition effects. These models state that when members, on average, have greater
team-related competencies, the team is more likely to function effectively because these
competencies facilitate interpersonal interactions [33,35,37]. Nevertheless, team EI compo-
sition influenced the change in satisfaction with the team and negative affective states over
time, but it did not influence positive affective states. It is possible to find an explanation for
these results. Compared to face-to-face teams, virtual team members behave in a more un-
inhibited, impersonal, and even hostile manner [49]. Because members with high levels of
emotional intelligence are probably attuned to their own emotions and the emotions of oth-
ers, they are able to detect these negative emotions and manage them, in order to enhance
the quality of the communication among the members and reduce potential conflicts within
the virtual team. Moreover, the lack of negative emotional expressions within virtual teams
may be interpreted as a sign of suitable team functioning [25], increasing, in turn, members’
satisfaction with the team. Nonetheless, team EI composition did not significantly promote
work-related positive states within the virtual team. We expected that individual positive
affective states would increase in virtual teams with a high average level of EI over time.
We found a possible explanation for this unexpected finding related to the temporary
nature of our teams. As mentioned above, computer-mediated communication has an
important disadvantage, that is, team members’ tendency to behave in a more impersonal,
hostile, and less empathic way within the team. These behaviors create an atmosphere of
distrust, suspicion, and misunderstanding, hindering team members’ connection with each
other. In this regard, it is possible that member’ efforts to emotionally manage teamwork
focus especially on these negative affective states that arise in these first phases of virtual
teamwork. It is possible that members working in teams with a relatively short lifespan, as
in our teams (one month), prioritize managing members’ negative affective states, which
could hinder team processes and the achievement of team goals. Future studies should
examine the relationship between team EI composition and members’ positive affective
states in long-term virtual teams or teams with a more extensive lifespan.

Another main objective of our study was to examine the impact of a team emotional
management intervention on the relationship between team emotional intelligence compo-
sition and members’ well-being. We posited that an online intervention for virtual teams on
the use of socio-emotional cues and emotional management strategies applied to text-based
communication would moderate the impact of team EI composition. Our results showed
that the TEM intervention moderated the relationships between team EI composition and
members’ well-being (satisfaction with the team and negative affective states), buffering its
influence. Thus, the influence of team EI composition was only significant in virtual teams
with no intervention, becoming more important in this condition. Our findings support
the efficacy of a TEM intervention for managing emotions in virtual teams where members
communicate with each other through online written systems. This TEM intervention
increased members’ competency in using verbal resources such as paralinguistic cues,
management of timing, and emoticons to transmit socio-emotional information. Our TEM
intervention provided virtual teams with a collective ability to manage expressions and
displays of emotional cues during teamwork [56], thus improving interpersonal relation-
ships [54]. Therefore, virtual teams that receive a team emotional management intervention
are better at inducing and sustaining positive emotions among team members and building
a positive team climate [51]. An unexpected result was that the team emotional manage-
ment intervention reduced the stability of members’ negative affective experiences over
time. Whereas there was a positive relationship between negative affective states at Time
1 and Time 3 in the control condition, this relationship disappeared in the intervention
condition. Thus, effective emotional management within virtual teams contributes to
reducing the initial levels of virtual team work-related tension, nervousness, and anxiety.



Int. J. Environ. Res. Public Health 2021, 18, 4544 15 of 19

4.1. Theoretical and Practical Implications

One of the strengths of this study is the implementation of a longitudinal design
that allowed us to examine our focal variables and their relationships across the virtual
team’s lifespan, providing a richer understanding of the dynamic and changing emotional
nature of virtual teams [32]. Additionally, we used multilevel modelling to analyze the
antecedents of individual well-being at the team level and more accurately model virtual
teams’ emotional phenomena [75].

Overall, the findings reported here have a number of implications for future the-
oretical developments in virtual team research. First, until recently, the virtual team
literature had examined the role of teams’ demographic and personality composition as
inputs or drivers of virtual teams’ effectiveness. Our results extend these findings by
examining the impact of teams’ emotional intelligence composition. Second, much of the
research on emotions in virtual teams has focused on the ways emotions are expressed
through computer-mediated communication and the emotional impact of virtual team-
work (e.g., [11,46,76–78]). Nonetheless, few studies have analyzed how to promote a
higher level of well-being within virtual teams. Gilson et al. [8], in their review on virtual
team research in the past ten years, detected a need for knowledge about how members’
well-being is shaped in virtual teams from a multilevel perspective. Our findings show
that emotional factors at the team level, such as team emotional intelligence composition,
influence individual affective experiences. This result contributes to research on team
composition as a structural property of groups [18]. Future studies should extend these
findings and examine the role of individual differences between members of a virtual
team. Literature on team diversity shows that individual differences in values, beliefs,
attitudes, and predispositions have an impact on team members’ interactional behaviors
and patterns and intergroup relationships [79,80]. Although studies of diversity effects in
teams have primarily focused on group-level outcomes, research in other areas allows us
to infer that diversity has an effect on emotional regulation and well-being (e.g., [81–83]).
In addition, our results show that an online intervention to develop team competencies to
manage teams’ emotional environment has an impact on team members’ well-being. Third,
virtual teams are usually formed based on members’ task-related expertise and experience,
without considering members’ emotional intelligence. Thus, our results show that an inter-
vention based on developing team emotional management is a key element in reducing
the potential negative influence when this emotional characteristic is not considered in the
team design. Future studies should continue this research line and examine the ability of
other collective emotional constructs, such as teams’ trait affect composition [18] or teams’
emotional openness [50], to improve this individual result in virtual teams. Scholars should
also analyze the moderator role of the TEM intervention in influencing other predictors
of members’ well-being in virtual teams, such as the team leader’s emotional intelligence
(e.g., [41,78]) or the organizational emotional culture [20].

The increasing use of virtual teams presents a unique challenge in managing human
resources [53]. Thus, our findings have several practical implications for organizations.
First, from a staffing perspective, organizations that rely on virtual teams should consider
integrating emotional intelligence into their current selection system. Moreover, orga-
nizations should invest resources in TEM training to increase virtual teams’ emotional
competence and empower them to more effectively handle the emotional challenges cre-
ated by the virtual environment. Organizations that offer TEM training may be able to
increase awareness and management of the way emotions are expressed in virtual teams, as
well as their impact on members’ well-being and, ultimately, virtual teams’ results. Online
TEM training may also help organizations to deal with the potential detrimental effects of
teams composed of members with scant emotional skills. TEM interventions provide team
members with emotional strategies and resources that help them to express themselves,
interact online, and understand their virtual colleagues, so that they can accomplish goals
together even though they may never meet face-to-face. During the intervention, work
team members receive a short training using audio-visual materials. Then, they practice the
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training contents through different exercises. For instance, several positive and negative
situations that could be experienced during virtual work are presented to team members
(e.g., “two team members are arguing while performing a group task”). For each situa-
tion, they are asked to indicate what emotional regulation strategies they would use to
maintain a positive team climate and avoid a negative team climate. An on-line training,
as proposed in this study, to improve teams’ affective management skills can easily be
implemented. Organizations can create a web-based platform to train their employees
anywhere and anytime, provided they have Internet access. Because these teams work with
computer-mediated communication tools (e.g., Skype, Zoom, Blackboard Collaborate),
the training can also be provided through this medium. Finally, given that it is a short
online training program composed of two sessions (or blocks of content) lasting one hour
each, team members can individually learn and practice at their own pace and convenience
within the training time frame, and then agree with other teammates on a time frame for
collective practice so that the training does not disrupt their work day.

4.2. Limitations

This study has some limitations. First, the data were based on self-reported measures.
Hence, it might be argued that common method variance may have inflated the hypothe-
sized relationships. Nonetheless, we minimized this problem by using aggregated data in
our predictor [84] and measuring our focal constructs at different time points [85]. Future
studies should consider other data sources, such as group discussion analyses, in order
to examine members’ interactions and emotional expressions during teamwork. Second,
individual satisfaction with the team and affective states could have been influenced by
individual personality traits, typically neuroticism and extraversion [86]. Future studies
should attempt to replicate our findings, controlling these personality characteristics. Third,
our sample was composed of newly formed virtual teams, with a relatively short lifespan
(one month). Thus, the temporary nature of our teams limits the generalization of the
results to long-term teams. Fourth, our results have some limitations in terms of generaliz-
ability to organizational settings because they were obtained in a laboratory with a sample
of students. Although there is ample agreement about the capacity of experimental studies
to address applied problems in this field, and much of the research on virtual teams is
conducted with students [8,87], future studies should try to replicate our results in real
organizational contexts. Finally, the findings of the current study are only generalizable
to virtual teams that utilize one type of computer-mediated communication, synchronous
communication through electronic text-based chat in real time (i.e., instant messaging) [88].
Because multiple modalities of communication are available for virtual interactions (i.e.,
e-mail, videoconferencing), our results should be tested in teams that are communicating
through different communication media.

5. Conclusions

In conclusion, very little is known about the role of team emotional composition in
virtual teams, where, unlike in face-to-face teams, emotional expression cues are relatively
limited. Although researchers have unequivocally started to demonstrate that team emo-
tional composition plays a unique role in members’ well-being in face-to-face teams, to
date, scholars have neglected to investigate the implications of these emotional constructs
and their relationships in virtual teams. Our study identifies emotional intelligence as a
key driver of virtual team members’ well-being, and it highlights the effectiveness of a
team emotional management intervention to buffer its impact on virtual teams.

Author Contributions: Conceptualization, N.G., B.G.-A., V.O., A.Z., and V.P.; methodology, N.G.,
B.G.-A., V.O., A.Z., and V.P.; formal analysis, N.G. and B.G.-A.; data curation, N.G., B.G.-A., V.O.,
A.Z., and V.P.; writing—original draft preparation, N.G.; writing—review and editing, N.G., B.G.-A.,
V.O., A.Z., and V.P.; project administration, A.Z. and V.O.; funding acquisition, A.Z. and V.O. All
authors have read and agreed to the published version of the manuscript.



Int. J. Environ. Res. Public Health 2021, 18, 4544 17 of 19

Funding: The authors disclosed receipt of the following financial support for the research, authorship,
and/or publication of this article: This work was supported by the Spanish Agency of Science,
Innovation and Universities and FEDER funds [PSI2016-79351-P].

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board (Ethics Committee) of the
University of Valencia, Spain (protocol code H1529924379218, date of approval: 5th of July-2018).

Informed Consent Statement: Individual informed consent was obtained from all subjects involved
in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: We thank the academic editor and the two anonymous reviewers for their
constructive and insightful feedback, which greatly improved the quality of this article.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the
design of the study; in the collection, analyses, or interpretation of data; or in the writing of the text.

References
1. Dulebohn, J.H.; Hoch, J.E. Virtual teams in organizations. Hum. Resour. Manag. Rev. 2017, 27, 569–574. [CrossRef]
2. RW CultureWizard. Trends in High-Performing Global Virtual Teams; RW3 LLC: New York, NY, USA, 2018; Available online:

https://kutt.it/l1gavk (accessed on 1 May 2020).
3. Kirkman, B.L.; Mathieu, J.E. The dimensions and antecedents of team virtuality. J. Manag. 2005, 31, 700–718. [CrossRef]
4. Martins, L.L.; Gilson, L.L.; Maynard, M.T. Virtual teams: What do we know and where do we go from here? J. Manag. 2004, 30,

805–835. [CrossRef]
5. Cascio, W.F. Managing a virtual workplace. Acad. Manag. Exec. 2000, 14, 81–90. [CrossRef]
6. Orengo, V.; Zornoza, A.; Peiro, J.M. Management of virtual teams in work organizations: Some inputs from research. Pap. Psicol.

2011, 32, 82–93.
7. Zornoza, A.; Orengo, V.; Peñarroja, V. Relational capital in virtual teams: The role played by trust. Soc. Sci. Inf. 2009,

48, 257–281. [CrossRef]
8. Gilson, L.L.; Maynard, M.T.; Jones Young, N.C.; Vartiainen, M.; Hakonen, M. Virtual teams research: 10 years, 10 themes, and 10

opportunities. J. Manag. 2015, 41, 1313–1337. [CrossRef]
9. Johnson, S.K.; Bettenhausen, K.; Gibbons, E. Realities of working in virtual teams: Affective and attitudinal outcomes of using

computer-mediated communication. Small Group Res. 2009, 40, 623–649. [CrossRef]
10. Gamero, N.; González-Romá, V. Affective climate in teams. In The Cambridge Handbook of Workplace Affect; Yang, L., Cropanzano,

R., Daus, C.S., Martínez-Tur, V., Eds.; Cambridge University Press: Cambridge, UK, 2020; pp. 244–256.
11. Glikson, E.; Erez, M. Emotion display norms in virtual teams. J. Pers. Psychol. 2013, 12, 22–32. [CrossRef]
12. Peiró, J.M.; Kozusznik, M.W.; Rodríguez-Molina, I.; Tordera, N. The happy-productive worker model and beyond: Patterns of

wellbeing and performance at work. Int. J. Environ. Res. Public Health 2019, 16, 479. [CrossRef]
13. Mofoluwake, A.; Oluremi, A. Job satisfaction, organizational stress and employee performance: A study of NAPIMS. IFE Psychol.

2013, 21, 75–82.
14. Fogaça, N.; Junior, F.A.C. Is “HappyWorker” More Productive. Manag. Stud. 2016, 4, 149–160.
15. Böckerman, P.; Ilmakunnas, P. The job satisfaction-productivity nexus: A study using matched survey and register data. Ind.

Labor Relat. Rev. 2010, 65, 244–262. [CrossRef]
16. Foo, M.-D.; Uy, M.A.; Baron, R.A. How do feelings influence effort? An empirical study of entrepreneurs’ affect and venture

effort. J. Appl. Psychol. 2009, 94, 1086–1094. [CrossRef] [PubMed]
17. Rico, R.; de la Hera, C.M.A.; Tabernero, C. Work team effectiveness: A review of research from the last decade (1999–2009). J.

Work. Organ. Psychol. 2010, 26, 47–71.
18. Kelly, J.R.; Barsade, S.G. Mood and emotions in small groups and work teams. Organ. Behav. Hum. Decis. Process. 2001,

86, 99–130. [CrossRef]
19. Collins, A.L.; Lawrence, S.A.; Troth, A.C.; Jordan, P.J. Group affective tone: A review and future research directions. J. Organ.

Behav. 2013, 34, S43–S62. [CrossRef]
20. Collins, A.L.; Jordan, P.J.; Lawrence, S.A.; Troth, A.C. Positive affective tone and team performance: The moderating role of

collective emotional skills. Cogn. Emot. 2016, 30, 167–182. [CrossRef] [PubMed]
21. Barsade, S.G.; Knight, A.P. Group affect. Annu. Rev. Organ. Psychol. Organ. Behav. 2015, 2, 21–46. [CrossRef]
22. Bar-On, R. The Impact of Emotional Intelligence on Health and Wellbeing. In Emotional Intelligence—New Perspectives and

Applications; Di Fabio, A., Ed.; IntechOpen: London, UK, 2012; pp. 29–50.
23. Mayer, J.D.; Roberts, R.D.; Barsade, S.G. Human abilities: Emotional intelligence. Annu. Rev. Psychol. 2008, 59, 507–536. [CrossRef]
24. Côté, S. Emotional intelligence in organizations. Annu. Rev. Organ. Psychol. Organ. Behav. 2014, 1, 459–488. [CrossRef]

http://doi.org/10.1016/j.hrmr.2016.12.004
https://kutt.it/l1gavk
http://doi.org/10.1177/0149206305279113
http://doi.org/10.1016/j.jm.2004.05.002
http://doi.org/10.5465/ame.2000.4468068
http://doi.org/10.1177/0539018409102414
http://doi.org/10.1177/0149206314559946
http://doi.org/10.1177/1046496409346448
http://doi.org/10.1027/1866-5888/a000078
http://doi.org/10.3390/ijerph16030479
http://doi.org/10.1177/001979391206500203
http://doi.org/10.1037/a0015599
http://www.ncbi.nlm.nih.gov/pubmed/19594247
http://doi.org/10.1006/obhd.2001.2974
http://doi.org/10.1002/job.1887
http://doi.org/10.1080/02699931.2015.1043857
http://www.ncbi.nlm.nih.gov/pubmed/26208085
http://doi.org/10.1146/annurev-orgpsych-032414-111316
http://doi.org/10.1146/annurev.psych.59.103006.093646
http://doi.org/10.1146/annurev-orgpsych-031413-091233


Int. J. Environ. Res. Public Health 2021, 18, 4544 18 of 19

25. Pitts, V.E.; Wright, N.A.; Harkabus, L.C. Communication in Virtual Teams: The Role of Emotional Intelligence. J. Organ. Psychol.
2012, 12, 21–34.

26. Wang, M.; Hsu, B. A study to explore the team virtualization level and team effectiveness from the team personality composition.
J. Knowl. Econ. 2012, 3, 199–216. [CrossRef]

27. Lazarus, R.S. Cognition and motivation in emotion. Am. Psychol. 1991, 46, 352–367. [CrossRef]
28. Bagrationi, K.; Thurner, T. Using the future time perspective to analyse resistance to, and readiness for, change. Empl. Relat. Int. J.

2020, 42, 262–279. [CrossRef]
29. Barsade, S.G.; Ward, A.J.; Turner, J.D.; Sonnenfeld, J.A. To your heart’s content: A model of affective diversity in top management

teams. Adm. Sci. Q. 2000, 45, 802–836. [CrossRef]
30. George, J.M.; Brief, A.P. Motivational Agendas in the Workplace: The Effects of Feelings on Focus of Attention and Work Motivation;

Elsevier Science: Amsterdam, The Netherlands; JAI Press: Stamford, CT, USA, 1996.
31. Kozlowski, S.W.J.; Bell, B.S. Work groups and teams in organizations. In Comprehensive Handbook of Psychology, Industrial

and Organizational Psychology; Borman, W.C., Ilgen, D.R., Klimoski, R.J., Eds.; John Wiley & Sons: Hoboken, NJ, USA, 2003;
pp. 333–375.

32. George, J.M. Personality, affect, and behavior in groups. J. Appl. Psychol. 1990, 75, 107–116. [CrossRef]
33. Prewett, M.S.; Brown, M.I.; Goswami, A.; Christiansen, N.D. Effects of team personality composition on member performance: A

multilevel perspective. Group Organ. Manag. 2018, 43, 316–348. [CrossRef]
34. Forsythe, D.R. Group Dynamics, 5th ed.; Cengage: San Francisco, CA, USA, 2009.
35. Muchinsky, P.M.; Monahan, C.J. What is person-environment congruence? Supplementary versus complementary models of fit. J.

Vocat. Behav. 1987, 31, 268–277. [CrossRef]
36. Mathieu, J.E.; Tannenbaum, S.I.; Donsbach, J.S.; Alliger, G.M. A review and integration of team composition models: Moving

toward a dynamic and temporal framework. J. Manag. 2014, 40, 130–160. [CrossRef]
37. Wolfson, M.A.; Mathieu, J.E. Team composition. In The Wiley Blackwell Handbook of the Psychology of Team Working and Collaborative

Processes; Kraiger, K., Passmore, J., dos Santos, N.R., Malvezzi, S., Eds.; John Wiley & Sons: Hoboken, NJ, USA, 2017; pp. 129–149.
38. Schutte, N.S.; Malouff, J.M.; Bobik, C.; Coston, T.D.; Greeson, C.; Jedlicka, C.; Rhodes, E.; Wendorf, G. Emotional intelligence and

interpersonal relations. J. Soc. Psychol. 2001, 141, 523–536. [CrossRef]
39. Jordan, P.J.; Troth, A.C. Managing emotions during team problem solving: Emotional intelligence and conflict resolution. Hum.

Perform. 2004, 17, 195–218. [CrossRef]
40. Offerman, L.R.; Bailey, J.R.; Vasilopoulos, N.L.; Seal, C.; Sass, M. The relative contribution of emotional competence and cognitive

ability to individual and team performance. Hum. Perform. 2004, 17, 219–243. [CrossRef]
41. Chang, J.W.; Sy, T.; Choi, J.N. Team Emotional Intelligence and Performance: Interactive Dynamics between Leaders and Members.

Small Group Res. 2012, 43, 75–104. [CrossRef]
42. Lupton, N.C.; Hine, M.J.; Murphy, S.A. Emotional Intelligence in Computer Mediated Group Communications. J. eWork 2008,

2, 77–206.
43. Elfenbein, H.A.; Ambady, N. Is there an in-group advantage in emotion recognition? Psychol. Bull. 2002, 128, 243–249.

[CrossRef] [PubMed]
44. Mayer, J.D.; Salovey, P.; Caruso, D.R. Models of emotional intelligence. In Handbook of Intelligence; Sternberg, R.J., Ed.; Cambridge

University Press: Cambridge, UK, 2000; pp. 396–420.
45. Marlow, S.L.; Lacerenza, C.N.; Salas, E. Communication in virtual teams: A conceptual framework and research agenda. Hum.

Resour. Manag. Rev. 2017, 27, 575–589. [CrossRef]
46. Arguedas, M.; Daradoumis, A.; Xhafa, F. Analyzing how emotion awareness influences students’ motivation, engagement,

self-regulation and learning outcome. J. Educ. Technol. Soc. 2016, 19, 87–103.
47. Derks, D.; Bos, A.E.; Von Grumbkow, J. Emoticons and online message interpretation. Soc. Sci. Comput. Rev. 2008,

26, 379–388. [CrossRef]
48. Walther, J.B. Interpersonal effects in computer-mediated interaction: A relational perspective. Commun. Res. 1992,

19, 52–90. [CrossRef]
49. Walther, J.B. Social information processing theory (CMC). In The International Encyclopedia of Interpersonal Communication; Berger,

C.R., Michael, E.R., Eds.; John Wiley & Sons: Hoboken, NJ, USA, 2015; pp. 1–13.
50. Sanchez-Burks, J.; Huy, Q.N. Emotional aperture and strategic change: The accurate recognition of collective emotions. Organ.

Sci. 2009, 20, 22–34. [CrossRef]
51. Druskat, V.U.; Wolff, S.B. Building the emotional intelligence of groups. Harv. Bus. Rev. 2001, 79, 80–91.
52. Rezvani, A.; Barrett, R.; Khosravi, P. Investigating the relationships among team emotional intelligence, trust, conflict and team

performance. Team Perfom. Manag. 2019, 25, 120–137. [CrossRef]
53. Hertel, G.; Geister, S.; Konradt, U. Managing virtual teams: A review of current empirical research. Hum. Resour. Manag. Rev.

2005, 15, 69–95. [CrossRef]
54. Meng, J.; Fulk, J.; Yuan, Y.C. The Roles and Interplay of Intragroup Conflict and Team Emotion Management on Information

Seeking Behaviors in Team Contexts. Commun. Res. 2015, 42, 675–700. [CrossRef]
55. Kluemper, D.H.; DeGroot, T.; Choi, S. Emotion management ability: Predicting task performance, citizenship, and deviance. J.

Manag. 2013, 39, 878–905. [CrossRef]

http://doi.org/10.1007/s13132-011-0079-y
http://doi.org/10.1037/0003-066X.46.4.352
http://doi.org/10.1108/ER-04-2018-0113
http://doi.org/10.2307/2667020
http://doi.org/10.1037/0021-9010.75.2.107
http://doi.org/10.1177/1059601116668633
http://doi.org/10.1016/0001-8791(87)90043-1
http://doi.org/10.1177/0149206313503014
http://doi.org/10.1080/00224540109600569
http://doi.org/10.1207/s15327043hup1702_4
http://doi.org/10.1207/s15327043hup1702_5
http://doi.org/10.1177/1046496411415692
http://doi.org/10.1037/0033-2909.128.2.243
http://www.ncbi.nlm.nih.gov/pubmed/11931518
http://doi.org/10.1016/j.hrmr.2016.12.005
http://doi.org/10.1177/0894439307311611
http://doi.org/10.1177/009365092019001003
http://doi.org/10.1287/orsc.1070.0347
http://doi.org/10.1108/TPM-03-2018-0019
http://doi.org/10.1016/j.hrmr.2005.01.002
http://doi.org/10.1177/0093650213476294
http://doi.org/10.1177/0149206311407326


Int. J. Environ. Res. Public Health 2021, 18, 4544 19 of 19

56. Kalman, Y.M.; Gergle, D. Letter repetitions in computer-mediated communication: A unique link between spoken and online
language. Comput. Hum. Behav. 2014, 34, 187–193. [CrossRef]

57. Beranek, P.M.; French, M. Team trust in online education: Assessing and comparing team-member trust in online teams versus
face-to-face teams. J. Distance Educ. 2011, 25, 1–19.

58. Beranek, P.M.; Martz, B. Making virtual teams more effective: Improving relational links. Team Perfom. Manag. 2005,
11, 200–213. [CrossRef]

59. Bartel, C.A.; Saavedra, R. The collective construction of work group moods. Adm. Sci. Q. 2000, 45, 197–231. [CrossRef]
60. Skovholt, K.; Grønning, A.; Kankaanranta, A. The Communicative Functions of Emoticons in Workplace E-Mails: :-). J. Comput.

Mediat. Commun. 2014, 19, 780–797. [CrossRef]
61. Kalman, Y.M.; Rafaeli, S. Online pauses and silence: Chronemic expectancy violations in written computer-mediated communica-

tion. Commun. Res. 2011, 38, 54–69. [CrossRef]
62. Switzer, J.S. Impression formation in computer-mediated communication and making a good (virtual) impression. In Handbook of

Research on Virtual Workplaces and the New Nature of Business Practices; Zemliansky, P., St. Amant, K., Eds.; IGI Global: Hershey, PA,
USA, 2008; pp. 98–109.

63. Kim, K.J.; Liu, S.; Bonk, C.J. Online MBA students’ perceptions of online learning: Benefits, challenges, and suggestions. Internet
High. Educ. 2005, 8, 335–344. [CrossRef]

64. Bello, D.; Leung, K.; Radebaugh, L. Tung, R.L.; Van Witteloostuijn, A. From the Editors: Student samples in international business
research. J. Int. Bus. Stud. 2009, 40, 361–364. [CrossRef]

65. McGrath, J.E. Groups: Interaction and Performance; Prentice-Hall: Hoboken, NJ, USA, 1984; Volume 14.
66. Human Synergistics. Bushfire Survival Situation. 2018. Available online: https://shop.humansynergistics.com/survival-

simulation-series/bushfire-survival/ (accessed on 3 February 2020).
67. Johnson, D.W.; Johnson, F.P. Joining Together: Group Theory and Group Skills; Allyn & Bacon: Boston, MA, USA, 1994.
68. Mennecke, B.E.; Valacich, J.S.; Wheeler, B.C. The effects of media and task on user performance: A test of the task-media fit

hypothesis. Group Decis. Negot. 2000, 9, 507–529. [CrossRef]
69. Carvalho, V.S.; Guerrero, E.; Chambel, M.J.; González-Rico, P. Psychometric properties of WLEIS as a measure of emotional

intelligence in the Portuguese and Spanish medical students. Eval. Program. Plann. 2016, 58, 152–159. [CrossRef]
70. Medina, M.N. Conflict, individual satisfaction with team, and training motivation. Team Perform. Manag. 2016, 22, 223–239. [CrossRef]
71. Chan, D. Functional relations among constructs in the same content domain at different levels of analysis: A typology of

composition models. J. Appl. Psychol. 1998, 83, 234–246. [CrossRef]
72. Segura, S.L.; González-Romá, V. How do respondents construe ambiguous response formats of affect items? J. Pers. Soc. Psychol.

2003, 85, 956–968. [CrossRef] [PubMed]
73. Box, G.E.P. A general distribution theory for a class of likelihood criteria. Biometrika 1949, 36, 317–346. [CrossRef] [PubMed]
74. Gamero, N.; González-Romá, V.; Peiró, J.M. The influence of intra-team conflict on work teams’ affective climate: A longitudinal

study. J. Occup. Organ. Psychol. 2008, 1, 47–69. [CrossRef]
75. Raudenbush, S.W.; Bryk, A.S. Hierarchical Linear Models: Applications and Data Analysis Methods; SAGE Publications: Thousand

Oaks, CA, USA, 2002; Volume 1.
76. Fineman, S.; Maitlis, S.; Panteli, N. Virtuality and emotion: Introduction. Hum. Relat. 2007, 60, 555–560. [CrossRef]
77. Sieben, B. Doing research on emotion and virtual work: A compass to assist orientation. Hum. Relat. 2007, 60, 561–580. [CrossRef]
78. Koman, S.E.; Wolff, S. Emotional intelligence competencies in the team and team leader: A multi-level examination of the impact

of emotional intelligence on team performance. J. Manag. Dev. 2008, 27, 55–75. [CrossRef]
79. Van Knippenberg, D.; Schippers, M.C. Work group diversity. Annu. Rev. Psychol. 2007, 58, 515–541. [CrossRef] [PubMed]
80. Roberson, Q.M. Diversity in the workplace: A review, synthesis, and future research agenda. Annu. Rev. Organ. Psychol. Organ.

Behav. 2019, 6, 69–88. [CrossRef]
81. Akay, A.; Constant, A.M.; Giulietti, C.; Guzi, M. Ethnic diversity and well-being. J. Popul. Econ. 2017, 30, 265–306. [CrossRef]
82. Jaiswal, A.; Dyaram, L. Perceived diversity and employee well-being: Mediating role of inclusion. Pers. Rev. 2019,

49, 1121–1139. [CrossRef]
83. Longhi, S. Cultural diversity and subjective well-being. IZA J. Migr. 2014, 3, 13. [CrossRef]
84. Schmitt, N. Method bias: The importance of theory and measurement. J. Organ. Psychol. 1994, 15, 393–398. [CrossRef]
85. Podsakoff, P.M.; MacKenzie, S.B.; Lee, J.Y.; Podsakoff, N.P. Common method biases in behavioral research: A critical review of

the literature and recommended remedies. J. Appl. Psychol. 2003, 88, 879–903. [CrossRef] [PubMed]
86. Thapa, S.; Beck, E.D.; Tay, L. Personality Affect Construal Theory: A Model of Personality and Affect in the Workplace. In The

Cambridge Handbook of Workplace Affect; Yang, L., Cropanzano, R., Daus, C.S., Martínez-Tur, V., Eds.; Cambridge University Press:
Cambridge, UK, 2020; pp. 37–51.

87. Peterson, R. On the use of college students in social science research: Insights from a second-order meta-analysis. J. Consum. Res.
2001, 28, 450–461. [CrossRef]

88. Cheshin, A.; Rafaeli, A.; Bos, N. Anger and happiness in virtual teams: Emotional influences of text and behavior on others’ affect
in the absence of non-verbal cues. Organ. Behav. Hum. Decis. Process. 2011, 116, 2–16. [CrossRef]

http://doi.org/10.1016/j.chb.2014.01.047
http://doi.org/10.1108/13527590510617774
http://doi.org/10.2307/2667070
http://doi.org/10.1111/jcc4.12063
http://doi.org/10.1177/0093650210378229
http://doi.org/10.1016/j.iheduc.2005.09.005
http://doi.org/10.1057/jibs.2008.101
https://shop.humansynergistics.com/survival-simulation-series/bushfire-survival/
https://shop.humansynergistics.com/survival-simulation-series/bushfire-survival/
http://doi.org/10.1023/A:1008770106779
http://doi.org/10.1016/j.evalprogplan.2016.06.006
http://doi.org/10.1108/TPM-10-2015-0047
http://doi.org/10.1037/0021-9010.83.2.234
http://doi.org/10.1037/0022-3514.85.5.956
http://www.ncbi.nlm.nih.gov/pubmed/14599257
http://doi.org/10.1093/biomet/36.3-4.317
http://www.ncbi.nlm.nih.gov/pubmed/15402070
http://doi.org/10.1348/096317907X180441
http://doi.org/10.1177/0018726707078346
http://doi.org/10.1177/0018726707078347
http://doi.org/10.1108/02621710810840767
http://doi.org/10.1146/annurev.psych.58.110405.085546
http://www.ncbi.nlm.nih.gov/pubmed/16903805
http://doi.org/10.1146/annurev-orgpsych-012218-015243
http://doi.org/10.1007/s00148-016-0618-8
http://doi.org/10.1108/PR-12-2018-0511
http://doi.org/10.1186/2193-9039-3-13
http://doi.org/10.1002/job.4030150504
http://doi.org/10.1037/0021-9010.88.5.879
http://www.ncbi.nlm.nih.gov/pubmed/14516251
http://doi.org/10.1086/323732
http://doi.org/10.1016/j.obhdp.2011.06.002

	Introduction 
	Team Composition of Emotional Intelligence and Members’ Well-Being 
	The Moderator Role of a Virtual Team Emotional Management Intervention 

	Materials and Methods 
	Sample 
	Design and Procedure 
	Measures 

	Results 
	Manipulation Check 
	Preliminary Results 
	Hypothesis Testing 
	Satisfaction with the Team as Dependent Variable. Hypothesis 1a and 2a 
	Positive Affective States as Dependent Variable. Hypothesis 1b and 2b 
	Negative Affective States as Dependent Variable. Hypothesis 1c and 2c 


	Discussion 
	Theoretical and Practical Implications 
	Limitations 

	Conclusions 
	References

