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Introduction: With the COVID-19 pandemic, remote work was increased all
over the globe. As a consequence, workers had to adapt their communication
behaviors to smoothly coordinate work in their flexible teams (i.e., when
team members divide work between the office and their homes). Drawing
on relational coordination theory, we constructed and validated a scale to
capture the most relevant team communication behaviors.

Methods: We employed interviews and focus groups to construct the scale,
refined the scale based on three samples with employees working flexibly and
finally validated the scale with 130 teams from diverse organizations.

Results: Our scale comprises three dimensions: focused communication,
knowledge sharing and spontaneous communication. All three dimensions
showed convergent validity with team planning and discriminant validity with time-
spatial flexibility. Also, predictive validity with collective efficacy and team viability
was achieved for focused communication and knowledge sharing. Spontaneous
communication only predicted collective efficacy, but not team viability.

Discussion: We conclude that the TCS is a reliable and valid measure for
assessing team communication and contribute by focusing on behaviors.

KEYWORDS

remote working, flexible team, team communication, relational coordination, scale
development, scale validation

Introduction

The current COVID-19 pandemic has caused a boost of remote work all over the globe.
Previously, remote work was the exception from the norm and needed to be particularly
negotiated with the supervisor (Gajendran et al., 2015). With the pandemic and the
accompanying change of working methods, remote work has become the “new normal”
and office workers moved their work mainly or even entirely to their homes (International
Labour Organization, 2020). This sudden switch to remote work resulted in positive as well
as negative consequences for individual workers and teams. Although workers have
appreciated the gained autonomy and flexibility (Gajendran and Harrison, 2007; Allen
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etal., 2015), the challenge for team communication is evident: due
to the lack of face-to-face contact, spontaneous communication in
the office, at the coffee corner or during lunch hours is lacking,
which potentially impairs information and knowledge sharing
among team members (Hinds and Mortensen, 2005). Therefore,
it is important to shed further light on team communication
behaviors and assess how it can be evaluated and managed best for
effective work, especially in the context of work flexibility where
individual team members independently choose when and where
to work (Putnam et al., 2014). As we are interested on the team
level, we define this work context as flexible teams.

There is growing evidence that flexible teams and the
accompanying lack of co-presence in the office might impair
interpersonal processes and knowledge sharing among team
members (Allen et al.,, 2015; van der Meulen et al., 2019) and that
spontaneous communication might buffer the negative effects (Hinds
and Mortensen, 2005). Only recently, the role of unplanned
communication in the office has been emphasized (e.g., Methot et al,,
2021; Puranik et al.,, 2021). However, no existing measure captures
knowledge sharing behaviors in teams or assesses spontaneous
communication between team members. Most of the measures of
team communication so far focus either on assessing the frequency
(and/or quantity) of communication and knowledge sharing (e.g.,
Bunderson and Sutcliffe, 2003; Fonner and Roloff, 2012; Kessel et al.,
2012) or the quality of communication (e.g., Hoegl and Gemuenden,
2001; Gonzalez-Roma and Hernandez, 2014). Although, quality of
communication is more strongly related to team performance than
frequency of communication (Marlow et al, 2018), existing
communication quality measures either assess attitudes or satisfaction
with the communication between team members and not the actual
quality of communication behaviors. Moreover, only one measure so
far assesses team behaviors (Fisher, 2014). However, the focus of this
measure is on team coordination, rather than on team
communication. Focusing on team communication behaviors would
allow teams to optimize their communication strategies. Another
important aspect of previous measures is that the reference point is
usually on the individual level (items are individually formulated) and
not on the team level, which decreases the ratings’ representativeness
for the entire team (Klostermann et al., 2021).

The lack of team communication measures is in contrast to
the importance of communication in interdependent teams as
highlighted by relational coordination theory (Gittell, 2000,a,b,
2016; Gittell et al., 2008, 2010; Gittell and Ali, 2021). Relational
coordination theory is a multi-level theory that describes
coordination in interdependent teams. We draw on this theory as
it is particularly suitable for an uncertain context such as teams
in which employees are able to choose flexibly when and where
to work (Wessels et al., 2019). This flexibility, though positive at
the individual level, makes it uncertain and unpredictable for
team members whether they will meet their co-workers at the
office. In contrast to fully co-located or fully virtual teams, face
time among team members must be purposefully organized and
cannot be taken for granted in flexible teams, amplifying the
challenges of communication in the teams (Waerzner et al,
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2017). Even the team members who might choose to work in the
office themselves are affected when their co-workers opt to work
remotely and they have to adapt their communication behaviors
nonetheless. Furthermore, when a considerable number of
co-workers works remotely, more and more team members might
then decide to also work from home as the incentive to work
onsite declines when the office is half-empty (i.e., contagion
effect, Rockmann and Pratt, 2015). Therefore, we consider it
important to draw attention towards team communication
behaviors as the lack of direct communications in the office leads
to social and professional isolation, obstructing knowledge
sharing (Cleveland and Ellis, 2015) and hampering social
relationships and bonds at work (Gajendran and Harrison, 2007).
Since the prevalence of time-spatial flexibility for workers has
increased recently and as such flexible teams have become
common across the globe, it is highly relevant to particularly
focus on this uncertain team context and consider the so far
neglected aspects of team communication behaviors.

Drawing on relational coordination theory literature (Gittell
et al., 2010; Gittell, 2011b, 2016) as well as literature from the
remote work context (Hinds and Mortensen, 2005; Methot et al.,
2021; Puranik et al., 2021), we developed and validated the team
communication scale (TCS). Based on qualitative and quantitative
studies, we propose a three-dimensional structure of the TCS,
knowledge
spontaneous communication as dimensions. Subsequently,

with focused communication, sharing, and
we validate the TCS using a sample of 130 flexible teams from
diverse organizations.

The TCS contributes to existing literature in at least three
ways. First, in contrast to previous measures, the TCS captures
team communication behaviors and does not focus on satisfaction
with communication, which rather measures attitudinal aspects.
Also, it focuses on the quality rather than the less relevant aspect
of frequency of communication (Shockley et al., 2021). Second,
the TCS is suitable for all types of teams, such as remote teams,
co-located teams, virtual teams or hybrid teams, but especially for
flexible teams. The items were developed through interviews with
employees who work flexibly in order to address the changes of
work brought about by increased digitalization and flexibilization.
However, the items are formulated in a general way, which makes
the scale suitable for any type of team. Finally, the TCS
encompasses spontaneous communication, which is an aspect of
team communication that has been neglected in previous
instruments so far. Spontaneous communication is of great
relevance especially for flexible teams, as it fosters information
exchange between team members and builds positive social
emotions (Hinds and Mortensen, 2005; Methot et al., 2021).

Team communication and
workplace flexibility

Traditionally, literature on workplace flexibility that
encompasses flexibility about when and where work is conducted
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(Putnam et al., 2014), has mainly focused on the individual or the
organizational level and neglected the team level (Raghuram et al,,
2019). There is unequivocal evidence that remote working
positively relates to job satisfaction due to the underlying
autonomy provided to employees (Gajendran and Harrison, 2007;
van der Lippe and Lippényi, 2020) and also improves the
reconcilability between work and private life (Allen et al., 2013).
However, when it comes to team outcomes, relations are more
ambiguous and point toward challenges with regard to knowledge
sharing (Golden and Raghuram, 2010) and spontaneous
communication (Waerzner et al., 2017). Face time is reduced in
flexible teams and dependence on digital communication for
coordination (e.g., e-mails, collaborative software, etc.) is more
prevalent. While standard operating procedures are hardly
affected, the change in communication of flexible teams might
lead to impaired mutual adjustments between co-workers
(Waerzner et al, 2017). Thus, teams must adapt their
communication routines (Waerzner et al, 2016) and use
communication media that are appropriate for their tasks (Dennis
etal., 2008) to ensure performance.

To conceptualize communication in flexible teams, we refer to
relational coordination theory (Gittell et al., 2008, 2010; Havens
etal,, 2010). Relational coordination theory (Gittell, 2011b, 2016)
is a multi-level theory and describes coordination in
interdependent work groups in uncertain contexts. It
acknowledges the importance of direct exchanges between team
members in addition to the formal organizational structure
(Gittell and Douglass, 2012). Relational coordination is defined as
“a mutually reinforcing process of interaction between
communication and relationships carried out for the purpose of
task integration” (Gittell, 2002, p. 301). To effectively coordinate
work and function as a team, team members build reciprocal
relationships that are informal and not deliberately created or
prescribed. These relationships emerge through informal
communication and the shared experiences of team members
(Gittell and Douglass, 2012). In line with relational coordination
theory, effective team communication was found to be a key factor
for success in flexible teams (Shockley et al., 2021). In the
following, we therefore discuss which aspects of communication
are particularly relevant for the flexible team context.

Dimensio_ns _of team
communication

Relational coordination theory (Gittell, 2000, 2016; Gittell
et al, 2010) considers timely, accurate, and solution-oriented
communication as particularly relevant for team functioning. In
teams where face time is rare, timely and accurate communication
becomes even more relevant, since nonverbal communication
cues that would normally provide contextual information during
face-to-face discussions are missing. Also, when working remotely,
it might be difficult to ascertain when to contact someone (in
order not to disturb him or her) as well as whether information
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has been understood accurately because social cues or direct
feedback are missing. In addition to timely and accurate
communication, relational coordination theory suggests taking
the frequency of communication into account. However, existing
research shows that the frequency of communication is less
important (Shockley et al., 2021) for team performance than the
quality of communication (Marlow et al., 2018), which also plays
an important role in reducing stress. Second, frequent
communication might be a double-edged sword in today’s work
context, as a high number of messages can lead to information
overload (i.e., e-mail spamming; Kalman and Ravid, 2015; Stich
et al., 2018) or encourage the extension of working hours (e.g.,
autonomy paradox, Mazmanian et al., 2013), which is likely to
have detrimental effects for workers’ well-being (Schlachter et al.,
2017) and might also hamper performance in the long run due to
a lack of recovery (Sonnentag, 2003). Therefore, we argue that
workers in today’s work teams are challenged to filter irrelevant
information (Fay, 2011). Due to this reason, communication
needs to be focused, timely and accurate and therefore
we denominate our first dimension as focused communication.
Focused communication is defined as the behavioral act of
exchanging accurate information with regard to tasks, time or
When focused
communication cannot be taken for granted, it creates a major

responsibilities among team members.
challenge for team communication (Waerzner et al., 2016).

In addition to how communication is carried out between
team members, relational coordination theory (Gittell, 2011b) also
addresses the aspect of what kind of communication is exchanged
such as sharing knowledge among team members. Knowledge
sharing is seen as an important indicator for building high quality
relationships in teams and refers to informal and free-flowing
cooperative exchanges among team members (Golden and
Raghuram, 2010). It requires not only the interaction with
co-workers, but also the willingness for exchanging knowledge
(Cross etal., 2001; Golden and Raghuram, 2010), which is strongly
influenced by the relational qualities of remote workers (Golden
and Raghuram, 2010). Overall, knowledge sharing constitutes a
crucial element for organizational success in today’s business
2001; 2005;
Ben-Menahem et al., 2016) and is considered to be relevant for

environment (Cross et al, Hansen et al.,
innovation in flexible teams (Gajendran and Joshi, 2012), but also
facilitates learning and standard work processes (Brown and
Duguid, 1991; Chiaburu and Harrison, 2008). Facilitating
knowledge and information exchange was an important buffer of
stress, especially stress imposed by technology usage for remote
working during the COVID-19 pandemic (Zito et al., 2021).
Sharing knowledge also relates to active problem-solving (Gittell,
2011b). However, in flexible teams, it might be less clear whom to
contact when a problem needs to be solved immediately, as a
quick question in the shared office space is not possible anymore
(Waerzner et al., 2017).

To serve the particular context of flexible teams, we extend the
aspects described by relational coordination and draw attention
towards spontaneous communication, as the third dimension of
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the TCS. Spontaneous communication refers to unplanned,
informal interactions that spontaneously take place when meeting
colleagues unexpectedly, for example at the coftee corner or in the
hallway. This type of communication is particularly challenging in
flexible teams (Waerzner et al., 2016) as casual encounters between
team members are less likely (Raghuram, 1996; Golden and
Raghuram, 2010). When team members work at different times
and locations, communication becomes more complex (Teeni,
2001) and takes additional effort such as planning (Prem et al.,
2021). In flexible teams, talking to a colleague about a specific
topic or just asking a short question relies on digital media, which
might only be used for factual communication and rarely for
casual exchanges. Hence, the more team members work from
home, the less likely informal interactions are (van der Lippe and
Lippényi, 2020). However, a certain level of informal interactions
is important for team functioning when working from home
(Windeler et al., 2017). When co-workers spontaneously exchange
information about current events, they may also share information
considered less relevant (that they would not share at all via digital
media) although it may prove relevant at a later point in time.
Moreover, spontaneous communication facilitates the creation of
shared context (Hinds and Mortensen, 2005) and decreases the
probability of misunderstandings and conflicts in the team
(Cramton, 2001). Based on these arguments, we expand the
relational coordination framework and consider spontaneous
communication as a necessary dimension for our TCS in addition
to focused communication and knowledge sharing.

Scale development

The goal of this paper is to develop, refine and validate a scale
that captures the behavioral aspects of team communication. The
development and validation process was iterative and comprised
several steps, including qualitative and quantitative data
collection from individuals and teams experiencing workplace
flexibility (see Figure 1).

To gain a deeper understanding of the specific context of
flexible teams and their communication processes, we conducted
71 interviews with individuals from different organizational
contexts (IT, public administration, consulting) having time-spatial
flexibility and being members of a team. Using the critical
incidence technique (Flanagan, 1954; Butterfield et al., 2005),
we asked interviewees to describe their work context and narrate
situations where they faced challenges in team communication.
Additionally, five group discussions with existing flexible teams
from the IT context were conducted in the frame of a master thesis
supervised by the first author (Vecerka, 2019). This allowed us to
examine communication processes among flexible teams whose
members use workplace flexibility. The interviews and the group
discussions were transcribed and then analyzed to identify relevant
dimensions of team communication and supported the dimensions
derived from relational coordination theory (Gittell, 2011b), such
as focused communication and knowledge sharing and suggested

adding the dimension of spontaneous communication.
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71 INTERVIEWS AND 5 GROUP DISCUSSIONS

Interviews with individuals who work flexibly
and are part of a team

Group discussions with flexible teams

Defining key aspects and better understanding of
team communication

Building upon relational coordination theory

Identification of spontaneous communication

:

LITERATURE OVERVIEW
Literature search for existing measures.

DEVELOP

\4

ITEM GENERATION (15 items)
Based on pre-tests with diverse samples and an
expert workshop

\4

STUDY 1: (15 items)
Three-factor structure and selecting nine items

A4

STUDY 2: (9 items)
Three-factor structure of the shortened version

REFINE

A

STUDY 3: (9 items, 2 items re-phrased)
Three-factor structure with rephrased items

A4
STUDY 4: (9 final items)
Validation on the team level and testing

VALIDATE

H1:
Factor
Structure

H2:
Convergent
Validity

H3:
Discriminant
Validity

H4:
Predictive
Validity

FIGURE 1
Development and validation of TCS.

In formulating the items, we drew on existing knowledge and
searched for available scales capturing focused communication,
knowledge sharing or spontaneous communication. With regard
to focused communication and knowledge sharing we mostly
relied on items used in relational coordination theory (Gittell,
2011a; Gittell and Ali, 2021). For spontaneous communication,
we primarily found qualitative studies further supporting the
relevance of this dimension for the TCS (Holmes and Marra, 2004;
Oertig and Buergi, 2006; Elsbach et al., 2010; Fay, 2011; Fay and
Kline, 2011). Inspired by Hinds and Mortensen (2005), we did not
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ask about the content of spontaneous communications, but rather

were interested in whether team members had unplanned,

spontaneous interactions within the team.

In the first stage of the scale development, we conducted an

expert workshop to formulate items that were tested in pre-tests in

four organizations from different industries (architecture n=270;

labor union, n=243, information technology, n=44, and

telecommunication, n=162) resulting in data from 719 employees.

The aim of the pre-test was to assess the applicability of the generated

items across various sectors. We compared the item factor loadings

from an exploratory factor analysis conducted with datasets from

each organization and selected a set of 15 items for further validation

(see Table 1) representing the three dimensions - focused

communication, spontaneous communication, and knowledge

sharing. All items referred to the team level (e.g., “In our team,

we communicate in a timely manner”) and asked for agreement from

1 (strongly disagree) to 5 (strongly agree). Furthermore, all items were
worded positively, to ease the understanding and avoid the creation
of an artificial factor (Dalal and Carter, 2014).

Scale validation

Factor structure

Although the suggested dimensions are likely to be interrelated

with each other, we assume that focused communication,

10.3389/fpsyg.2022.961732

knowledge sharing and spontaneous communication are
separated from each other and follow a three-factor structure
(Hypothesis 1).

Convergent validity

We expect that team communication positively correlates
with other constructs important for team effectiveness, such
as team planning (DeChurch and Haas, 2008; Fisher, 2014).
Team planning, a necessary team process for successful team
functioning (Fisher, 2014), is defined as the “degree to which
the team arrives at an effective initial plan of behavioral
action” (Ilgen et al., 2005, p. 523). For successful team
planning it is necessary to first gather information and then
use this information to develop a plan for attaining goals
2005).
communication and knowledge sharing helps to build up the

(Ilgen et al, Thus, we argue that focused

knowledge necessary to make effective plans. Since
spontaneous communication among team members was
found to support the creation of a shared context (Hinds and
Mortensen, 2005), we assume that this also makes planning
on the team level a more fluid process. We therefore
all three TCS dimensions focused
2a),
(Hypothesis 2b) and spontaneous communication (Hypothesis

hypothesize that

communication (Hypothesis knowledge  sharing

2¢) will be positively related to team planning.

TABLE 1 Studyl: Iltem wording, descriptive statistics, Cronbach’s alpha, factor loadings from exploratory factor analysis.

Study 1

Code Item Latent factor

o M SD

1 2 3

Focused communication 0.85 3.76 0.73
FC1 .. we communicate in a timely manner. 3.54 0.98 0.45 0.07 0.27
FC2 .. we communicate exactly and precisely. 3.50 0.96 0.98 0.00 —0.17
FC3 .. we communicate result-oriented. 3.87 0.93 0.77 —0.04 0.02
FC4* .. we communicate frequently. 3.94 0.91 0.44 0.25 0.14
FC5* .. we discuss problem solutions. 4.08 0.82 0.61 0.13 0.01
Knowledge sharing 0.83 3.92 0.66
KS1 .. we keep each other posted. 3.88 0.88 —0.04 0.00 0.90
KS2 .. we know about the work of other team members. 3.82 0.83 0.03 0.07 0.63
KS3 .. we know the expertise of other team members. 3.92 0.86 0.15 0.08 0.43
KS4* .. we consult each other regularly. 3.92 0.94 0.36 —0.08 0.53
KS5* .. it is clear who can help you with which problem. 4.09 0.81 0.11 0.11 0.46
Spontaneous communication 0.70 3.84 0.61
SC1 .. we come up with solutions through spontaneous conversations. 3.48 0.94 0.15 0.48 —0.17
SC2 .. we also discuss things spontaneously. 4.10 0.79 —0.24 0.88 0.01
SC3 .. we communicate on a short notice. 3.99 0.85 0.10 0.53 —-0.02
SC4* .. we solve problems in passing. 3.49 1.07 —0.00 0.69 -0.22
SC5* .. we have opportunities for quick exchanges. 4.11 0.85 0.22 0.35 0.10

*Items deleted after Study 1.
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Discriminant validity

Although our TCS is particularly relevant for flexible teams,
where each member can choose (at least to some extent) where
and when to work, we consider all three dimensions as distinct
constructs from workplace flexibility (Putnam et al, 2014).
Making use of time-spatial flexibility (Shockley and Allen, 2007;
Wessels et al., 2019) represents the context in which a specific
behavior (i.e., team communication) is executed. We argue that
this contextual circumstance amplifies the importance of the three
dimensions of the TCS, but does not increase their likelihood. To
test for discriminant validity, we propose that all three dimensions
of the TCS, focused communication (Hypothesis 3a), knowledge
sharing (Hypothesis 3b) and spontaneous communication
(Hypothesis 3¢) are only weakly related to time-spatial flexibility.

Predictive validity

In order to test the predictive validity of our scale,
we investigate the relationship between the three dimensions of the
TCS and two important team outcomes, namely collective efficacy
and team viability. Collective team efficacy is defined as teams’
beliefs about their capability to perform tasks successfully
(Bandura, 1997; Salanova et al., 2003). It has been shown to
influence the levels of collective well-being and performance and
acts as an important buffer against job demands and stress
(Salanova et al.,, 2003). Even though antecedents of collective
efficacy have been investigated less frequently than its clear link
with team performance, it is assumed that it evolves through team
observable behaviors, such as team interactions and information
exchange (Tasa et al., 2007). This is in line with Marks et al. (2001)
who argued that collective efficacy, as an emergent state, is
influenced by interdependent team processes, among which
communication plays a key role. We therefore hypothesize that all
three TCS dimensions focused communication (Hypothesis 4a),
knowledge sharing (Hypothesis 4b) and spontaneous communication
(Hypothesis 4c) will be positively related to collective efficacy.

Team viability refers to the willingness of team members to
continue working together (Sundstrom et al., 1990). It is seen as
an important outcome of team processes in virtual teams (Marlow
etal., 2017), as well as a good and relevant indicator of future team
effectiveness when teams undergo changes (Bell and Marentette,
2011). In line with this, Ortega et al. (2010) showed that team
learning behavior, which includes aspects of team communication
(such as question asking, seeking feedback, reflecting on results,
and discussing errors or unexpected situations), significantly
predicted team viability in virtual teams. Additionally, Foo et al.
(2006) found that open communication, which encompasses
knowledge sharing, is positively related to team viability.
Spontaneous communication has been shown to be especially
important in distributed teams because it attenuates potential
conflicts in distributed teams (Liu et al., 2020) by allowing team
members to share information and build a common shared

Frontiers in Psychology

06

10.3389/fpsyg.2022.961732

context and understanding (Hinds and Mortensen, 2005).
We assume that teams with fewer conflicts and more shared
context are more likely to want to continue working in their team.
We therefore hypothesize that all three TCS dimensions focused
communication (Hypothesis 5a), knowledge sharing (Hypothesis
5b) and spontaneous communication (Hypothesis 5c) will
be positively related to team viability.

Materials and methods

Study 1: Three-factor structure and
reducing scale to nine items

As survey length commonly poses a challenge in
organizational research, we decided to use Study 1 not only to
evaluate the proposed three-factor-structure of the TCS, but also
to shorten the scale to three items per dimension.

Sample

In 2018, we collected data from workers in an architecture
organization, who wanted to evaluate their team communication.
All 416 employees were invited to participate and n,=323
completed the questionnaire, resulting in a 78% response rate.
Overall, 33 percent of the participants were female, their mean age
was 37.6years (SD=11.67) and in average, they had worked in
their organization for 7.1years (SD=28.01). Of the participants,
68.1% held an academic degree.

Measures

Team communication behavior with its three dimensions,
focused communication, knowledge sharing, and spontaneous
communication, was measured with the 15 items developed based
on the qualitative interviews, group discussions and available
published scales. Participants were asked to indicate their
agreement to statements about team communication behaviors
(“In our team...”) on a 5-point Likert scale from 1 (strongly
disagree) to 5 (strongly agree).

Results

We conducted an exploratory factor analysis in Mplus Version
8 (Muthén and Muthén, 2017). Bartlett’s test of sphericity was
significant (y* (105)=2031.830, p<0.001) and the Kaiser-Meyer-
Olkin (KMO) measure of sampling adequacy indicated strong
relationship among individual variables (KMO =0.907), showing
that the collected data were suitable for factor analysis (Hair et al.,
1995). As we expected the three factors to be correlated, we chose
an oblique factor rotation — Geomin (Yates, 1987). The change of
chi-square values between models with one (y%,=440.70), two
(r*76=247.07), and three factors (y%;=134.54) was significant at
p<0.01, supporting our proposed three-factor-structure. The
Cronbach’s alpha of the dimensions is presented in Table 1.
Subsequently, we aimed for three items per scale and selected
items per dimension based on their factor loadings, cross-loadings
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and phrasing (see Table 1). For the scale focused communication,
we selected three items that showed the most suitable fit. One item
was not selected as a closer analysis revealed that the wording was
more task than communication oriented. For the scale knowledge
sharing three items were selected based on the highest factor
loadings and lack of pronounced cross-loadings on the remaining
factors. In addition to factor loadings, we decided to drop one
item of the scale spontaneous communication despite suitable
factor loadings due to its German colloquial phrasing.
We considered it as a possible disadvantage for translation and
regional differences. Based on Study 1, nine items were selected
for further validation (see Table 1).

Study 2: Three-factor structure of the
shortened version

In the next step of our analysis, we used data collected from
individual workers to support the factor structure and selection of
the final nine items. In cooperation with the Chamber of Labor in
Lower Austria (an organization which represents all employed
workers in that region), between 2018 and 2019, we invited a
random sample of approximately 10,000 workers to participate in
a paper-pencil survey. Our goal was to attract a more diverse
sample of participants since in most studies higher educated
people are over-represented. However, we are aware that self-
selection bias is still probable (Sogaard et al., 2004).

Sample

In total, 838 workers completed the survey, but only #n,=792
indicated to be working in a team and were, thus, used in the
subsequent analysis. About half of the participants (55.0%) were
female, their mean age was 42.7 years (SD=10.97) and on average
they had worked in their organization for 12.2 years (SD=10.30).
The education level of participants was balanced, as only 25.6%
held an academic degree and 33.6% completed high school.

Measures

In Study 2, team communication behavior with its three
dimensions (focused communication, knowledge sharing, and
spontaneous communication) was measured with the reduced
scale of nine items. Participants were asked to indicate to which
extent the statements apply to their team on a 5-point Likert scale,
ranging from 1 (strongly disagree) to 5 (strongly agree).

Results

To assess the model fit, we conducted a confirmatory factor
analysis (CFA) in Mplus (Muthén and Muthén, 2017) using a
maximum likelihood estimator with Satorra-Bentler scaled
chi-square statistic (MLR in Mplus; Satorra and Bentler, 1994)
which is robust against non-normally distributed data. Both
Bartlett’s test of sphericity (y* (36) =3721.510, p<0.001) and the
KMO measure of sampling adequacy (KMO =0.879), supported
the application of CFA on the collected data (Hair et al., 1995).
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Even though the TCS items are measured by a 5-point Likert scale,
and are thus ordinal in nature, we used a maximum likelihood
estimator, as ordinal data with five and more categories can
be treated as continuous for the purposes of CFA analysis
(Rhemtulla et al., 2012). Both incremental (comparative fit
index — CFI, Tucker-Lewis index — TLI) and absolute (root mean
square error of approximation — RMSEA and standardized root
mean residual — SRMR) fit indices were calculated. The three-
factor model yielded an acceptable fit with the data, y*,,=124.44,
CFI=0.96 and TLI=0.95, RMSEA=0.07 and SRMR=0.04
(Bentler, 1992; Hu and Bentler, 1999; Vandenberg and Lance,
2000). The internal consistency of all three subscales was also
within acceptable limits with Cronbach’s alphas ranging between
0.76 and 0.86 (see Table 2, Nunnally and Bernstein, 1994).

Study 3: Three-factor structure with
rephrased items

Based on an expert workshop, we concluded that two items
from the scale knowledge sharing (KS2 and KS3) were not
sufficiently behavior-oriented, but were rather passively describing
an emergent state. Therefore, a decision was made to rephrase the
two items (see Table 2). To test the suitability of the rephrasing,
we conducted another survey in cooperation with the Chamber
of Labor in Lower Austria in 2020. Sampling was based on the
same principle as in Study 2, using a random sample of employees
in Lower Austria: approximately 10,000 workers were invited to
participate in the study. To economize on entering paper-pencil
surveys, we sent out postcards with the link to the online survey.
Additionally, we used several mailing lists to increase the number
of participants and further spread the survey among workers.

Sample

Of the 601 workers, who completed the survey, n;=515 were
included in our analysis, as they answered all nine items of the
TCS and also indicated to be working in a team. Similar to Study
2, about half of the participants (54.8%) were female. Their mean
age was 39.6 years (SD=10.49) and on average, they had worked
8.8years (SD=8.65) in their current organization. Of the
participants, 39.0% held an academic degree and 31.4% completed
high school.

Measures

We measured team communication using the three
dimensions of the TCS and rephrasing two items of knowledge
sharing in order to capture behaviors (see Table 2). As previously,
participants were asked to indicate to which extent the statements
apply to their team on a 5-point Likert scale, ranging from 1
(strongly disagree) to 5 (strongly agree).

Results

Analogous to Study 2, we conducted a confirmatory factor
analysis (CFA) in Mplus 8 (Muthén and Muthén, 2017). Bartletts
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TABLE 2 Study 2 and 3: Item wording, descriptive statistics, Cronbach’s alphas and standardized factor loadings from confirmatory factor analysis (individual level).

Study 2 Study 3

Code  Item Latent factor Latent factor

o M SD o M SD

1 2 3 1 2 3

Focused communication 0.86 3.64 0.92 0.86 3.79 0.89
FC1 ... we communicate in a timely manner. 3.71 1.02 0.82 3.79 1.01 0.79
FC2 ... we communicate exactly and precisely. 3.48 1.05 0.86 3.72 1.04 0.86
FC3 ... we communicate result-oriented. 3.75 1.06 0.79 3.90 0.98 0.83
Knowledge sharing 0.76 3.94 0.83 0.85 4.01 0.84
KS1 ... we keep each other posted. 3.99 0.97 0.79 4.05 0.98 0.82
KS2* ... we know about the work of other team members. 3.86 1.03 0.67 --- --- ---
KS3* ... we know the expertise of other team members. 3.98 1.04 0.67 --- - -
KS2#* ... we proactively inform the others about relevant news. 4.04 0.93 0.79
KS3#* ... we exchange our knowledge and experiences. 3.95 0.99 0.81
Spontaneous communication 0.85 3.84 0.89 0.85 3.96 0.86
SC1 ... we come up with solutions through spontaneous conversations. 3.47 1.10 0.72 3.78 1.05 0.83
sC2 ... we also discuss things spontaneously. 3.98 1.03 0.89 4.02 0.99 0.84
SC3 ... we communicate on a short notice. 4.11 0.91 0.85 4.14 0.89 0.77

*Items rephrased after Study 2. **Items used in Study 3 and Study 4.
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test of sphericity (y* (36) =2884.608, p<0.001) and the KMO
measure of sampling adequacy (KMO=0.926) showed that the
collected data was suitable for CFA (Hair et al., 1995). Data
showed a good fit for the three-factor model with y*,=56.80,
CFI=0.98, TLI=0.97, RMSEA =0.05 and SRMR =0.02 (Bentler,
1992; Hu and Bentler, 1999; Vandenberg and Lance, 2000).
We compared the fit of the three-factor model with a one-factor
model and three two-factor models to assess the best fitting model
(Byrne, 2012). In each step, the change in y* was significant, thus
implying that additional factors improved the model fit (see
Table 3). An acceptable model fit was already achieved by the
two-factor model where the dimensions focused communication
and knowledge sharing were combined into one factor
(22s=77.97, #/df=3.00, CF1=0.97 and TLI=0.96, RMSEA =0.06,
SRMR =0.03). However, after the introduction of the third factor
into the model, a significant change in y* (A y*,=21.77) was
observed, thus supporting our hypothesized three-factor structure
of the TCS. The three-factor model fit the data well with
u=54.13, y4df=2.26, CFI=0.99 and TLI=0.98, RMSEA =0.05
and SRMR =0.02. Cronbach’s alphas of focused communication
(a =0.86) and spontaneous communication (& =0.85) remained
acceptable (Nunnally and Bernstein, 1994) and for knowledge
sharing it increased by 0.09 to a =0.85, compared to Study 2,
supporting the better fit of the rephrased items.

Study 4: Validation on the team level and
testing hypotheses

Sample

Finally, in Study 4, data was collected between 2019 and
2022 from teams that worked flexibly to some extent using
purposive sampling. The participants were able to choose
between the German and English version of the questionnaire.
We contacted team leaders via two basic routes: (1) we published
press releases to attract team leaders from various organizations
to participate in the study with their team members and (2)
we continuously asked our personal contacts or encouraged

TABLE 3 Study 3: Confirmatory factor analysis on the individual level.

10.3389/fpsyg.2022.961732

students to help us with data collection in the frame of their
master theses or for course credits (5%). To incentivize
participation for team leaders, each team received feedback
indicating the aggregated team results including benchmarks
comparing them to other teams. For the validation of the TCS,
we included only teams where at least three team members
completed the survey. The final dataset included 677 individuals
belonging to 130 flexible teams, ranging in size between 3 and
22 team members (M=5.21 team members, SD=2.34). The
mean age of the participants was 36.7 years (SD=15.53). With
regard to gender, 44.5% were female, 52.0% male and 3.5% of
the participants did not indicate their gender. Furthermore,
65.1% held an academic degree.

Measures

See Table 4 for descriptive statistics, Cronbach’s alphas, and
correlations of all measures and Table 5 for the final list of
TCS items.

Team communication was measured using the TCS with the
nine items used in Study 3, divided into three dimensions focused
communication, knowledge sharing and spontaneous
communication.

To assess team planning we used five items from Fisher (2014).
An example item is “My team sets goals for completing the task”
The scale ranged from 1 (strongly disagree) to 5 (strongly agree).
The scale originally had 6 items, but based on the analysis of the
internal consistency of the scale, we excluded the item “My team
spends a lot of time discussing how to go about the task” from
aggregated scale scores.

Time-spatial flexibility was assessed with four items by
Shockley and Allen (2007). Item examples are “I vary my work
schedule” and “I change my place of work so that it is adapted to
my personal preferences and needs” Ttems were rated on a 5-point
Likert scale from 1 (completely disagree) to 5 (completely agree).

Collective efficacy was measured with four items from
Salanova et al. (2003). An example item is “My group is totally
competent to solve the task” Items were rated on a 5-point Likert

scale from 1 (strongly disagree) to 5 (strongly agree).

Model 7 af  Z/f Ay  Adf  CFI TLI RMSEA SRMR
One-factor model 237.46* 27 8.79 1648.99* 9 0.89 0.86 0.12 0.06
Two-factor model

1* factor: focused & spontaneous communication 231.65% 26 8.91 4.72% 1 0.89 0.85 0.12 0.06
2" factor: knowledge sharing

1* factor: knowledge sharing and spontaneous 193.27* 26 7.43 29.56%* 1 0.91 0.88 0.11 0.05
communication 2™ factor: focused communication

1* factor: focused communication and knowledge 77.97% 26 3.00 99.47* 1 0.97 0.96 0.06 0.03
sharing 2 factor: spontaneous communication

Three-factor model 54.18% 24 2.26 21.77% 2 0.98 0.98 0.05 0.02

#p<0.001. The Chi-square change was calculated by a scaling correction because the chi-square values for MLR cannot be compared directly (Muthén and Muthén, 2017). All two-factor

models were compared to the one-factor model. The three-factor model was compared to the best fitting two-factor model (i.e., 1* factor: spontaneous communication; 2™ factor: focused

communication & knowledge sharing).
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TABLE 4 Study 4: Descriptive statistics, Cronbach’s alphas, correlations, ICCs and AVE.

Scale a M SD ICC1 Icc2 AVE AVE 1 2 3 4 5 6
1. Focused communication 0.91 3.98 0.46 0.18 0.54 0.69 0.83

2. Knowledge sharing 0.90 4.24 0.42 0.17 0.53 0.64 0.80 0.75%

3. Spontaneous communication 0.87 4.18 0.42 0.17 0.51 0.67 0.82 0.58% 0.66%*

4. Team planning 0.83 3.70 0.40 0.16 0.50 0.41 0.64 0.62% 0.56%* 0.43%

5. Time-spatial flexibility 0.85 3.33 0.67 0.28 0.67 0.52 0.72 0.08 0.05 —0.03 0.12

6. Collective efficacy 0.94 4.57 0.32 0.21 0.58 0.68 0.83 0.65% 0.67* 0.61% 0.57* 0.06

7. Team viability --- 4.54 0.43 0.20 0.56 - --- 0.66* 0.69%* 0.54% 0.61%* 0.01 0.66*
*Significant at p < 0.001.

TABLE 5 Study 4: Confirmatory factor analysis on the team level.

Model X df }f/df Ay A df CFI TLI RMSEA SRMR
One-factor model 511.77% 27 18.95 9 0.81 0.75 0.16 0.09
Two-factor model

1* factor: focused & spontaneous communication 2™ factor: knowledge sharing 436.47* 26 16.79 45.65% 1 0.84 0.78 0.15 0.08
1% factor: knowledge sharing & spontaneous communication 410.61% 26 15.79 50.18% 1 0.85 0.78 0.15 0.07
2" factor: focused communication

1 factor: focused communication & knowledge sharing 2™ factor: spontaneous communication 202.76* 26 7.79 113.19% 1 0.93 0.91 0.10 0.04
Three-factor model 87.00% 24 3.63 75.99% 2 0.99 0.96 0.06 0.03

#p<0.001. The chi-square change was calculated by a scaling correction because the chi-square values for MLR cannot be compared directly (Muthén and Muthén, 2017). All two factor models were compared to the one-factor model. The three-factor model

was compared to the best fitting two-factor model (i.e., 1 factor: spontaneous communication; 2™ factor: focused communication & knowledge sharing).

‘le 12 Jajeyyuayal ] -JsuneH

25/196'2202 BAsdy/6855°0T


https://doi.org/10.3389/fpsyg.2022.961732
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Hartner-Tiefenthaler et al.

Team viability was measured by one item from Ortega et al.
(2010): “If I would have the choice of working on this team again,
I would do it rated on a 5-point Likert scale from 1 (strongly
disagree) to 5 (strongly agree).

Results

To examine the factor structure of the TCS on the team level,
we conducted a CFA using Mplus 8 (Muthén and Muthén, 2017).
Bartlett’s test of sphericity (y* (253) =8103.195, p<0.001) and the
KMO measure of sampling adequacy (KMO=0.912) of all used
items was adequate, thus supporting the decision to continue with
the CFA (Hair et al., 1995). Since this sample was clustered into
teams, we used the “COMPLEX” analysis method, as it accounts
for the nonindependence of individual observations within teams
(Muthén and Muthén, 2017). The three-factor model showed a
good fit to the data with y%,=87.00, CFI=0.98 and TLI=0.96,
RMSEA =0.06 and SRMR =0.03 (Bentler, 1992; Hu and Bentler,
1999; Vandenberg and Lance, 2000). To further assess the model
fit, we compared the three-factor model with a one-factor model
and three two-factor models - see Table 5 (Byrne, 2012). The
change in y* was significant between consecutive models and the
CFI difference between the best fitting two-factor model and our
proposed three-factor model was higher than 0.01 and thus
considered as relevant (Cheung and Rensvold, 2002). The data
support Hypothesis 1 and show that the proposed TCS items load
on three different factors. See Table 6 for an overview.

To assess the convergent, discriminant and predictive validity
of the TCS, individual scores had to be aggregated to their team
means. To justify this aggregation, we conducted a one-way
analysis of variance (ANOVA) using SPSS Version 27 (IBM Corp,
2020) to ascertain if there was a significant variation across teams.
For all measures, there was a significant (p <0.01) difference across
teams: focused communication, F(129, 547) =2.18, knowledge
sharing, F(129, 547) =2.15, spontaneous communication, F(129,
547)=2.04, team planning, F(129, 547)=2.01, team flexibility,
F(129, 547)=3.00, collective efficacy, F(129, 547) =2.38 and team
viability, F(129, 547)=2.26. Based on the ANOVA results, we,
then, calculated the intra-class correlation coefficients, ICC(1),
which measures interrater reliability, and ICC(2), which estimates
the reliability of the team mean (Bliese, 2000). All measures had
acceptable levels of ICC(1) and ICC(2) - see Table 4 — hence
we aggregated the data to the team level and continued with
the analysis.

Campbell and Fiske (1959) proposed two aspects that should
be considered to assess construct validity: the convergent validity
(i.e., the degree of confidence we have that a trait is well
measured by its indicators) and discriminant validity (i.e., the
degree to which measures of different traits are unrelated). For
convergent validity, average variance extracted (AVE) should
be higher than 0.50 (Hair et al., 2010) and for discriminant
validity, the square root of AVE of a scale should be higher than
the scale’s correlations with other scales (Fornell and Larcker,
1981). We conducted a CFA with all six scale-based measures
and used the standard factor loadings to compute AVE. The
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TABLE 6 Study 4: Final item wording, descriptive statistics, Cronbach'’s alphas and standardized factor loadings from confirmatory factor analysis (team level).

Study 4

Latent factor

Item

Code

SD

0.46

3.98

Focused communication

FC1
FC2
FC3

0.80
0.86
0.83

0.87
0.87
0.88
0.42
0.77
0.78
0.83
0.42

4.07
3.85
3.97
4.24
429
421

... we communicate in a timely manner.

... we communicate exactly and precisely.

... we communicate result-oriented.

Knowledge sharing

KS1
KS2
KS3

10.3389/fpsyg.2022.961732

0.78
0.79
0.83

... we keep each other posted.

... we know about the work of other team members.

4.15
4.18

... we know the expertise of other team members.

Spontaneous communication

0.78
0.89
0.77

0.87
0.84
0.78

4.01
4.22
4.26

... we come up with solutions through spontaneous conversations.

... we also discuss things spontaneously.
... we communicate on a short notice.

SC1
sC2
SC3
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model showed a good fit with the data with y*,,=437.28,
CF1=0.96, TLI=0.96, RMSEA =0.04 and SRMR =0.03. Further,
all measures met the above-mentioned recommended values for
AVE, apart from team planning where AVE=0.41 (see Table 4).
However, in cases where AVE is less than 0.50, but composite
reliability (i.e., Cronbach’s alpha) is higher than 0.60, the
convergent validity of the construct is still adequate (Fornell and
Larcker, 1981).

To further assess the convergent and discriminant validity of
the TCS, we analyzed the correlations of the three dimensions with
team planning and team flexibility, respectively. We also conducted
a Bonferroni-correction of the a level and divided the threshold for
significance by the number of correlations that were tested for each
hypothesis (i.e., 0.05/3=0.0167). When testing Hypothesis 2a, 2b
and 2¢, all TCS dimensions correlated with team planning at
p<0.01, thus supporting our assumption that team communication
is related to team planning. For Hypothesis 3a, 3b and 3c,
we assessed the discriminant validity of the TCS and looked at the
correlations of each dimension with team flexibility. None of the
correlations were significant, supporting discriminant validity.

To test for the predictive validity of the TCS, we conducted a
multiple regression on the aggregated team data to assess the effect
of TCS on collective team efficacy and team viability (see Table 7).
For collective efficacy, the model was significant, explaining 52%
of the overall variance (adj. R*=0.52, F(3, 129)=47.42, p<0.01),
with all three factors being significant predictors and thus
supporting Hypothesis 4a, 4b and 4c. For team viability, the model
was also significant, explaining 52% of the overall variance (adj.
R*=0.52, F(3, 129)=47.08, p<0.01). However, contrary to our
expectations, only the dimensions focused communication
(Hypothesis 5a) and knowledge sharing (Hypothesis 5b) were
significant predictors of team viability. Thus, we did not find
support for Hypotheses 5¢ that spontaneous communication is
positively related to team viability.

Discussion

The goal of this paper was to develop, refine and validate a
scale that captures the behavioral components of communication

10.3389/fpsyg.2022.961732

in teams, an aspect neglected in the literature to date. We draw on
relational coordination theory (Gittell, 2000, 2011a,b) and
literature from the remote work context (Hinds and Mortensen,
2005; Methot et al., 2021; Jamsen et al., 2022) as well as (group)
interview data with workers using time-spatial flexibility and
propose the following three dimensions of communication to
(1) focused
communication, (2) knowledge sharing and (3) spontaneous

be particularly relevant in flexible teams:

communication. Results from confirmatory factor analysis on the
individual as well as the team-level supported the three-
factor structure.

The results of the validation with flexible teams showed
support for convergent as well as discriminant validity. The three
dimensions of the TCS are associated with a similar measure (i.e.,
team planning), but are at the same time distinctive from a
different measure (i.e., time-spatial flexibility). Moreover, the
results showed that the TCS predicts important team outcomes
providing evidence for predictive validity. All three TCS
dimensions were found to significantly predict collective efficacy
showing that team communication influences team’s confidence
in future success. Our results reveal that both sharing information
and expertise between the team members (i.e., knowledge
sharing), but also the way this information is shared (i.e., focused
and spontaneous communication) are important factors for team
members’ beliefs about their capability to perform the tasks. This
is in line with previous research that highlights the beneficial effect
of a high quality of communication in interdependent teams
(Gittell, 2000, 2011a,b, 2016) and particularly in flexible teams
(Shockley et al., 2021).

With regard to the second outcome, our results reveal that
team viability was significantly predicted by focused
communication and knowledge sharing, but not by spontaneous
Thus, in
communication does not determine the willingness of team

communication. our sample spontaneous
members to stay in the team. However, spontaneous
communications about non-task related aspects with colleagues
were recently shown to be relevant for building positive emotions
at work (Methot et al., 2021) and also fostering belongingness
(Puranik et al., 2021). Thus, we have the following explanations

why we could not find a positive relationship between

TABLE 7 Coefficients of multiple linear regression of TCS on team collective efficacy.

b S.E. B t p

Collective efficacy

(Intercept) 1.98 0.23 8.87 0.00
Focused communication 0.19 0.06 0.28 2.94 0.00
Knowledge sharing 0.24 0.08 0.30 2.98 0.00
Spontaneous communication 0.19 0.07 0.24 2.96 0.00
Team viability

(Intercept) 1.25 0.29 4.24 0.00
Focused communication 0.27 0.09 0.29 3.12 0.00
Knowledge sharing 0.43 0.11 0.41 4.03 0.00
Spontaneous communication 0.10 0.09 0.09 1.12 0.26
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spontaneous communication and team viability: First, data
collection took place during and in between the COVID-19
lockdowns and spontaneous communication has been
considerably impaired due to the high prevalence of remote
work (Jamsen et al., 2022). Since spontaneous communication
was missing in many teams during that time, changing the team
might not be considered as solution to overcome this lack and
therefore did not predict team viability. An alternative
explanation for the non-significance might be that the
association between spontaneous communication and team
viability is moderated by other factors such as team leaders’
behavior. In teams, where leaders managed to compensate for
lack of spontaneous communication during the COVID-19
lockdowns, spontaneous communication might not influence
team members” willingness to stay with the team. However, in
teams where such a compensation did not occur, the lack of
spontaneous communication might be related to lower levels of
team viability.

Contribution of the TCS

The TCS scale encompassing focused communication,
knowledge sharing and spontaneous communication contributes
to existing team communication measures in numerous ways.
First and most important, we address a neglected area in work
and organization research by focusing on team communication
behaviors. Previous measures of team communication have either
focused on frequency (of communication, Bunderson and
Sutcliffe, 2003; or of knowledge sharing, Kessel et al., 2012), or on
assessing satisfaction with team communication (i.e., Hoegl and
Gemuenden, 2001) and personal attitudes toward teamwork (i.e.,
Pollard et al., 2004; Cooper et al., 2020). Communication
frequency, however, was shown to be less relevant for team
outcomes than the quality of communication (Shockley et al.,
2021) and could also result in exhaustion due to information
overkill. With regard to the perceived quality of communication,
we argue that this is rather the emergent state following
communication behaviors and the usage of such measures
provides little knowledge about how to improve the quality of
communication in the actual team. By specifically addressing
communication behaviors, concrete improvements can
be derived from our measures. Furthermore, using the team as
the reference point for the communication behaviors represents
an important added value in contrast to several existing scales
(Pollard et al., 2004; Kessel et al., 2012; Cooper et al., 2020) as it
provides justification for aggregated scores (Klostermann
et al., 2021).

A second contribution is that the TCS takes into account the
increased prevalence of time-spatial flexibility in contemporary
work teams. Although the items of the TCS are formulated so
generally that the scale can be used in any work team to assess
team communication, it aimed to take into account the
communication dimensions being most challenged and relevant

Frontiers in Psychology

13

10.3389/fpsyg.2022.961732

in flexible teams. In order to do so, we built upon a sound
theoretical background (relational coordination theory; Gittell,
2000, 2002), but also on different sources of empirical data
(quantitative and qualitative), which were gathered from
employees working in flexible teams. We consider the suitability
for flexible teams as particularly important because working
remotely has become the new normal for office workers across
the globe.

Finally, the third contribution of the TCS scale is that it
encompasses a dimension, which has been neglected so far in
existing team communication measures, or it has been measured
only as frequency of spontaneous exchanges among team
(Hinds 2005).
communication is a rather under-researched field. Maybe because

members and Mortensen, Spontaneous
this type of unplanned and informal communication did not
require particular attention in the co-located work setting.
However, the recent experiences due to the high intensity of
remote work drew the attention onto this topic as a lack thereof
emphasized its importance (Jamsen et al., 2022). Empirical
evidence shows that daily small talks enhance positive emotions
and well-being at work (Methot et al., 2021) and also foster
belongingness despite its potential intruding character (Puranik
etal, 2021). In line with this research, our current findings also
suggest that spontaneous communication can predict important
team outcomes such as collective efficacy. Therefore, including the
assessment of spontaneous communication behaviors is an

important asset and added value of the TCS.

Limitations and suggestions for future
research

Our study presents several limitations that can be addressed
in future research. First of all, the results are obtained based on
cross-sectional data which limits the scope of predictive
conclusions. Additionally, all collected data were based on self-
reports, therefore common method bias may have influenced
the results. Future research should therefore longitudinally
explore the effects of TCS for important team outcomes
over time.

Second, with regard to predictive validity, our results
revealed that all three dimensions of the TCS determine
perceived collective efficacy. However, to fully understand the
role of communication for team performance, other (more
objective) indicators should be used in future research. Also, the
dimension spontaneous communication did not relate to team
viability. Thus, research is needed that investigates potential
moderators of the association between communication and team
outcomes. The “forced” remote work due to the COVID-19
pandemic might have had an influence and therefore it is
necessary to explore this relationship further in post-
pandemic studies.

Third, although the TCS was developed to particularly capture
the context of flexible teams, it is applicable for other team
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contexts as well. More knowledge is needed about the impact of
this specific context. Therefore, future research should compare
how the dimensions of the TCS differ in fully virtual, flexible or
fully co-located teams. Since recent communication studies point
toward the need of culture-specific scales (e.g., Tkalac Vercic¢ and
Spoljari¢, 2020), it could be of interest to investigate the validity of
the TCS scale across different cultures. Furthermore, it could be of
interest to examine the TCS scale in additional sectors with
interdependent teams, such as healthcare, public service or in
non-profit organizations.

Practical implications

Research shows that communication has changed recently due
to the boost in remote working: it has become more static and
siloed and the extent of synchronous communication has
decreased, which makes it harder for remote workers to share
information (Yang et al., 2021). However, relational coordination
theory (Gittell et al., 2010) argues that behavioral components of
communication also define relationship aspects and are key for
team performance (Gittell, 2016). Therefore, team leaders of
flexible teams could foster social relations and bonds between
team members by deliberately managing team communication
behaviors. For example, it is crucial to define times and places
where remote workers can meet, exchange knowledge and engage
in spontaneous (informal) communication. Moreover, to ensure
that information is shared across all team members, leaders
should establish communication guidelines that ensure a timely
and focused communication with regard to team tasks. In addition
to team leaders’ behavior, team members should be empowered
and trained to adequately communicate with their colleagues. This
also includes sensitizing about the relevance of knowledge sharing
as well as spontaneous communication that might not immediately
address task-related aspects. Finally, the TCS can be used as a tool
for team development. It can serve as a screening tool to reflect on
teams’ communication behaviors.

Conclusion

The TCS is a questionnaire-based instrument to measure the
behavioral aspects of team communication encompassing focused
communication, knowledge sharing, and spontaneous
communication. Building upon theory as well as empirical data,
it is suitable for use in all contexts and for all teams (co-located,
virtual, flexible), but especially for teams that work flexibly (teams
where employees can vary work time and place) as it captures
aspects of communication relevant for today’s team work
characterized by high unpredictability. In contrast to previous
measures, it takes into account spontaneous communication in
teams, which has been found to be impaired in teams during the
COVID-19 pandemic, but is particularly important for relational
communication (Methot et al., 2021; Puranik et al., 2021; Jamsen

et al., 2022). In addition to its value in team research, having a
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psychometrically sound team instrument enables practitioners to
use the TCS as a tool for team development in order to identify
areas of improvement for team communication.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and
institutional requirements. The patients/participants provided
their written informed consent to participate in this study.

Author contributions

MH-T: initial idea to develop the scale, planning and execution
of all studies, conduction of interviews or supervising theses of
students who conducted interviews and group discussions,
generation of item pool, analysis and interpretation of data,
writing—original draft preparation and review, and editing. IL:
in-depth analysis of data and writing-up results, writing—original
draft preparation and review, and editing. SH: planning and
execution of study 4, interpretation of data, writing—draft and
critical revisions preparation. BK: planning and execution of study
4, interpretation of data, and critical revisions. All authors
contributed to the article and approved the submitted version.

Funding

Transcription of 31 interviews was financed by the
organization under study to obtain knowledge about their
coordination processes. Study 1 was financed by ATP architekten
ingenieure. Study 2 and Study 3 were conducted in cooperation
with the Chamber of Labour of Lower Austria, which organized
and financed the distribution of the postal questionnaires to the
participants. Study 4 was funded in part by the Austrian Science
Fund (FWF) P29408-G29. The funders were not involved in the
study design, collection, analysis, interpretation of data, the
writing of this article or the decision to submit it for publication.

Acknowledgments

The authors thank Alessandro Wirzner and Cornelia
Gerdenitsch who participated in the expert workshop and
contributed to the development of the item pool. The authors
acknowledge TU Wien Bibliothek for financial support through
its Open Access Funding Program.

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.961732
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Hartner-Tiefenthaler et al.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

Allen, T. D., Golden, T. D., and Shockley, K. M. (2015). How effective is
telecommuting? Assessing the status of our scientific findings. Psychol. Sci. Public
Interest 16, 40-68. doi: 10.1177/1529100615593273

Allen, T. D., Johnson, R. C., Kiburz, K. M., and Shockley, K. M. (2013). Work-
family conflict and flexible work arrangements: deconstructing flexibility. Pers.
Psychol. 66, 345-376. doi: 10.1111/peps.12012

Bandura, A. (1997). Self-Efficacy: The Exercise of Control, New York, NY: W.H.
Freeman.

Bell, S. T., and Marentette, B. J. (2011). Team viability for long-term and ongoing
organizational teams. Organ. Psychol. Rev. 1,275-292. doi: 10.1177/2041386611405876

Ben-Menahem, S. M., Von Krogh, G., Erden, Z., and Schneider, A. (2016).
Coordinating knowledge creation in multidisciplinary teams: evidence from
early-stage drug discovery. Acad. Manag. J. 59, 1308-1338. doi: 10.5465/
amj.2013.1214

Bentler, P. M. (1992). On the fit of models to covariances and methodology to the
bulletin. Psychol. Bull. 112, 400-404. doi: 10.1037/0033-2909.112.3.400

Bliese, P. D. (2000). “Within-group agreement, non-independence, and reliability:
implications for data aggregation and analysis,” in Multilevel Theory, Research, and
Methods in Organizations: Foundations, Extensions, and New Directions. eds. K. J.
Klein and S. W. Kozlowski (San Francisco, CA: Jossey-Bass), 349-381.

Brown, J. S., and Duguid, P. (1991). Organizational learning and communities-of-
practice: toward a unified view of working, learning, and innovation. Organ. Sci. 2,
40-57. doi: 10.1287/orsc.2.1.40

Bunderson, J. S., and Sutcliffe, K. M. (2003). Management team learning
orientation and business unit performance. J. Appl. Psychol. 88, 552-560. doi:
10.1037/0021-9010.88.3.552

Butterfield, L. D., Borgen, W. A., Amundson, N. E., and Maglio, A.-S. T. (2005).
Fifty years of the critical incident technique: 1954-2004 and beyond. Qual. Res. 5,
475-497. doi: 10.1177/1468794105056924

Byrne, B. M. (2012). Structural Equation Modeling with Mplus, New York, NY:
Routledge.

Campbell, D. T, and Fiske, D. W. (1959). Convergent and discriminant validation
by the multitrait-multimethod matrix. Psychol. Bull. 56, 81-105. doi: 10.1037/
h0046016

Cheung, G. W, and Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for
testing measurement invariance. Struct. Equ. Model. 9, 233-255. doi: 10.1207/
S15328007SEM0902_5

Chiaburu, D. S., and Harrison, D. A. (2008). Do peers make the place? Conceptual
synthesis and meta-analysis of coworker effects on perceptions, attitudes, OCBs, and
performance. J. Appl. Psychol. 93, 1082-1103. doi: 10.1037/0021-9010.93.5.1082

Cleveland, S., and Ellis, T. J. (2015). Rethinking Knowledge Sharing Barriers: A
Content Analysis of 103 Studies. International Journal of Knowledge Management
(IJKM), 11, 28-51. doi: 10.4018/IJKM.2015010102

Cooper, J. B, Lee, S., Jeter, E., and Bradley, C. L. (2020). Psychometric validation
of a growth mindset and team communication tool to measure self-views of growth
mindset and team communication skills. J. Am. Pharm. Assoc. 60, 818-826. doi:
10.1016/j.japh.2020.04.012

Cramton, C. D. (2001). The mutual knowledge problem and its consequences for
dispersed collaboration. Organ. Sci. 12, 346-371. doi: 10.1287/orsc.12.3.346.10098

Cross, R., Parker, A., Prusak, L., and Borgatti, S. P. (2001). Knowing what
we know: supporting knowledge creation and sharing in social networks. Organ.
Dyn. 30, 100-120. doi: 10.1016/S0090-2616(01)00046-8

Frontiers in Psychology

15

10.3389/fpsyg.2022.961732

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2022.961732/

full#supplementary-material

Dalal, D. K., and Carter, N. T. (2014). “Negatively worded items negatively impact
survey research,” in More Statistical and Methodological Myths and Urban Legends.
eds. C. E. Lance and R. J. Vandenberg (New York, NY: Routledge), 112-132.

DeChurch, L. A., and Haas, C. D. (2008). Examining team planning through an
episodic lens: effects of deliberate, contingency, and reactive planning on team
effectiveness. Small Group Res. 39, 542-568. doi: 10.1177/1046496408320048

Dennis, A. R, Fuller, R. M., and Valacich, J. S. (2008). Media, tasks, and
communication processes: a theory of media synchronicity. MIS Q. 32, 575-600.
doi: 10.2307/25148857

Elsbach, K. D., Cable, D. M., and Sherman, J. W. (2010). How passive ‘face time’
affects perceptions of employees: evidence of spontaneous trait inference. Hum.
Relat. 63, 735-760. doi: 10.1177/0018726709353139

Fay, M. J. (2011). Informal communication of co-workers: a thematic analysis of
messages. Q. Res. Organ. Manag. Int. ]. 6,212-229. doi: 10.1108/17465641111188394

Fay, M. J., and Kline, S. L. (2011). Coworker relationships and informal
communication in high-intensity telecommuting. J. Appl. Commun. Res. 39,
144-163. doi: 10.1080/00909882.2011.556136

Fisher, D. M. (2014). Distinguishing between taskwork and teamwork planning
in teams: relations with coordination and interpersonal processes. J. Appl. Psychol.
99, 423-436. doi: 10.1037/a0034625

Flanagan, J. C. (1954). The critical incident technique. Psychol. Bull. 51, 327-358.
doi: 10.1037/h0061470

Fonner, K. L., and Roloff, M. E. (2012). Testing the connectivity paradox: linking
teleworkers’ communication media use to social presence, stress from interruptions,
and organizational identification. Commun. Monogr. 79, 205-231. doi:
10.1080/03637751.2012.673000

Foo, M.-D., Sin, H.-P, and Yiong, L.-P. (2006). Effects of team inputs and
intrateam processes on perceptions of team viability and member satisfaction in
nascent ventures. Strateg. Manag. J. 27, 389-399. doi: 10.1002/smj.514

Fornell, C., and Larcker, D. . (1981). Evaluating structural equation models with
unobservable variables and measurement error. J. Mark. Res. 18, 39-50. doi:
10.2307/3151312

Gajendran, R. S., and Harrison, D. A. (2007). The good, the bad, and the unknown
about telecommuting: meta-analysis of psychological mediators and individual
consequences. J. Appl. Psychol. 92, 1524-1541. doi: 10.1037/0021-9010.92.6.1524

Gajendran, R. S., Harrison, D. A., and Delaney-Klinger, K. (2015). Are telecommuters
remotely good citizens? Unpacking Telecommutings effects on performance via I-deals
and job resources. Pers. Psychol. 68, 353-393. doi: 10.1111/peps.12082

Gajendran, R. S., and Joshi, A. (2012). Innovation in globally distributed teams:
the role of LMX, communication frequency, and member influence on team
decisions. J. Appl. Psychol. 97, 1252-1261. doi: 10.1037/a0028958

Gittell, J. H. (2000). Organizing work to support relational co-ordination. Int. J.
Hum. Resour. Manag. 11, 517-539. doi: 10.1080/095851900339747

Gittell, J. H. (2002). Coordinating mechanisms in care provider groups: relational
coordination as a mediator and input uncertainty as a moderator of performance
effects. Manag. Sci. 48, 1408-1426. doi: 10.1287/mnsc.48.11.1408.268

Gittell, J. H. (2011a). Relational Coordination: Guidelines for Theory,
Measurement and Analysis. Available at: http://citeseerx.ist.psu.edu/viewdoc/dow
nload?doi=10.1.1.468.6354&rep=repl &type=pdf [Accessed May 01, 2015]

Gittell, J. H. (2011b). “New directions for relational coordination theory;” in The
Oxford Handbook of Positive Organizational Scholarship. eds. K. S. Cameron and G.
M. Spreitzer (New York, NY: Oxford University Press).

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.961732
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.961732/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.961732/full#supplementary-material
https://doi.org/10.1177/1529100615593273
https://doi.org/10.1111/peps.12012
https://doi.org/10.1177/2041386611405876
https://doi.org/10.5465/amj.2013.1214
https://doi.org/10.5465/amj.2013.1214
https://doi.org/10.1037/0033-2909.112.3.400
https://doi.org/10.1287/orsc.2.1.40
https://doi.org/10.1037/0021-9010.88.3.552
https://doi.org/10.1177/1468794105056924
https://doi.org/10.1037/h0046016
https://doi.org/10.1037/h0046016
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1037/0021-9010.93.5.1082
https://doi.org/10.4018/IJKM.2015010102
https://doi.org/10.1016/j.japh.2020.04.012
https://doi.org/10.1287/orsc.12.3.346.10098
https://doi.org/10.1016/S0090-2616(01)00046-8
https://doi.org/10.1177/1046496408320048
https://doi.org/10.2307/25148857
https://doi.org/10.1177/0018726709353139
https://doi.org/10.1108/17465641111188394
https://doi.org/10.1080/00909882.2011.556136
https://doi.org/10.1037/a0034625
https://doi.org/10.1037/h0061470
https://doi.org/10.1080/03637751.2012.673000
https://doi.org/10.1002/smj.514
https://doi.org/10.2307/3151312
https://doi.org/10.1037/0021-9010.92.6.1524
https://doi.org/10.1111/peps.12082
https://doi.org/10.1037/a0028958
https://doi.org/10.1080/095851900339747
https://doi.org/10.1287/mnsc.48.11.1408.268
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.468.6354&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.468.6354&rep=rep1&type=pdf

Hartner-Tiefenthaler et al.

Gittell, J. H. (2016). Transforming Relationships for High Performance: The Power
of Relational Coordination, Stanford, CA: Stanford University Press.

Gittell, J. H., and Ali, H. N. (2021). Relational Analytics: Guidelines for Analysis
and Action. New York: Routledge.

Gittell, J. H., and Douglass, A. (2012). Relational bureaucracy: structuring
reciprocal relationships into roles. Acad. Manag. Rev. 37, 709-733. doi: 10.5465/
amr.2010.0438

Gittell, J. H., Seidner, R., and Wimbush, J. (2010). A relational model of how high-
performance work systems work. Organ. Sci. 21, 490-506. doi: 10.1287/
orsc.1090.0446

Gittell, J. H., Weinberg, D., Pfefferle, S., and Bishop, C. (2008). Impact of relational
coordination on job satisfaction and quality outcomes: a study of nursing homes.
Hum. Resour. Manag. J. 18, 154-170. doi: 10.1111/j.1748-8583.2007.00063.x

Golden, T. D., and Raghuram, S. (2010). Teleworker knowledge sharing and the
role of altered relational and technological interactions. J. Organ. Behav. 31,
1061-1085. doi: 10.1002/job.652

Gonzélez-Romd, V., and Hernandez, A. (2014). Climate uniformity: its influence
on team communication quality, task conflict, and team performance. J. Appl.
Psychol. 99, 1042-1058. doi: 10.1037/a0037868

Hair, J. F, Anderson, R.E., Tatham, R.L., and Black, W.C. (1995). Multivariate Data
Analysis. (4th Edn.) New Jersey: Prentice-Hall Inc.

Hair, J. E, Black, W. C., Babin, B. J., and Anderson, R. E. (2010). Multivariate Data
Analysis: A Global Perspective. 7th Edn, NJ: Pearson.

Hansen, M. T., Mors, M. L., and Levés, B. (2005). Knowledge sharing in
organizations: multiple networks, multiple phases. Acad. Manag. J. 48, 776-793. doi:
10.5465/am;j.2005.18803922

Havens, D. S., Vasey, J., Gittell, J. H., and Lin, W.-T. (2010). Relational coordination
among nurses and other providers: impact on the quality of patient care. J. Nurs.
Manag. 18, 926-937. doi: 10.1111/j.1365-2834.2010.01138.x

Hinds, P. J., and Mortensen, M. (2005). Understanding conflict in geographically
distributed teams: the moderating effects of shared identity, shared context, and
spontaneous communication. Organ. Sci. 16, 290-307. doi: 10.1287/0rsc.1050.0122

Hoegl, M., and Gemuenden, H. G. (2001). Teamwork quality and the success of
innovative projects: a theoretical concept and empirical evidence. Organ. Sci. 12,
435-449. doi: 10.1287/orsc.12.4.435.10635

Holmes, J., and Marra, M. (2004). Relational practice in the workplace: Women’s
talk or gendered discourse? Lang. Soc. 33, 377-398. doi: 10.1017/S0047404504043039

Hu, L., and Bentler, P. M. (1999). Cutof criteria for fit indexes in covariance
structure analysis: conventional criteria versus new alternatives. Struct. Equ. Model.
Multidiscip. . 6, 1-55. doi: 10.1080/10705519909540118

IBM Corp. (2020) IBM SPSS Statistics for Macintosh. Version 27.0. Armonk, NY:
IBM Corp.

Ilgen, D. R., Hollenbeck, J. R., Johnson, M., and Jundt, D. (2005). Teams in
organizations: from input-process-output models to IMOI models. Annu. Rev.
Psychol. 56, 517-543. doi: 10.1146/annurev.psych.56.091103.070250

International Labour Organization. (2020). ILO Monitor: COVID-19 and the World
of Work. Available at: https://www.ilo.org/wcmsp5/groups/public/@dgreports/@dcomm/
documents/briefingnote/wems_755910.pdf [Accessed May 01, 2022]

Jamsen, R., Sivunen, A., and Blomgqvist, K. (2022). Employees™ perceptions of
relational communication in full-time remote work in the public sector. Comput.
Hum. Behav. 132:107240. doi: 10.1016/j.chb.2022.107240

Kalman, Y. M., and Ravid, G. (2015). Filing, piling, and everything in between:
the dynamics of E-mail inbox management: filing, piling, and everything in
between: the dynamics of E-mail inbox management. J. Assoc. Inf. Sci. Technol. 66,
2540-2552. doi: 10.1002/as1.23337

Kessel, M., Kratzer, J., and Schultz, C. (2012). Psychological safety, knowledge
sharing, and creative performance in healthcare teams. Creat. Innov. Manag. 21,
147-157. doi: 10.1111/§.1467-8691.2012.00635.x

Klostermann, M., Ontrup, G., Thomaschewski, L., and Kluge, A. (2021).
Something old or something new? Zeitschrift Fiir  Arbeits-Und
Organisationspsychologie A&O 65, 215-230. doi: 10.1026/0932-4089/a000368

Liu, H.-Y., Wang, L-T., Hsu, D.-Y,, Huang, D.-H., Chen, N.-H., Han, C.-Y,, et al.
(2020). Conflict and interactions on interdisciplinary nursing student teams: the
moderating effects of spontaneous communication. Nurse Educ. Today 94:104562.
doi: 10.1016/j.nedt.2020.104562

Marks, M. A., Mathieu, J. E., and Zaccaro, S. J. (2001). A temporally based
framework and taxonomy of team processes. Acad. Manag. Rev. 26, 356-376. doi:
10.5465/amr.2001.4845785

Marlow, S. L., Lacerenza, C. N., Paoletti, J., Burke, C. S., and Salas, E. (2018). Does
team communication represent a one-size-fits-all approach? a meta-analysis of team

communication and performance. Organ. Behav. Hum. Decis. Process. 144, 145-170.
doi: 10.1016/j.0bhdp.2017.08.001

Frontiers in Psychology

16

10.3389/fpsyg.2022.961732

Marlow, S. L., Lacerenza, C. N., and Salas, E. (2017). Communication in virtual
teams: a conceptual framework and research agenda. Hum. Resour. Manag. Rev. 27,
575-589. doi: 10.1016/j.hrmr.2016.12.005

Mazmanian, M., Orlikowski, W. ], and Yates, J. (2013). The autonomy paradox:
the implications of mobile email devices for knowledge professionals. Organ. Sci.
24, 1337-1357. doi: 10.1287/0rsc.1120.0806

Methot, J. R., Rosado-Solomon, E. H., Downes, P. E., and Gabriel, A. S. (2021).
Office chitchat as a social ritual: the uplifting yet distracting effects of daily small
talk at work. Acad. Manag. J. 64, 1445-1471. doi: 10.5465/amj.2018.1474

Muthén, LK., and Muthén, B.O. (2017). Mplus User’s Guide. (8th Edn.) Los
Angeles, CA: Muthén and Muthén.

Nunnally, J., and Bernstein, I. H. (1994). Psychometric Theory, New York, NY:
McGraw Hill.

Oertig, M., and Buergi, T. (2006). The challenges of managing cross-cultural
virtual project teams. Team Perform. Manag. Int. J. 12, 23-30. doi:
10.1108/13527590610652774

Ortega, A., Sinchez-Manzanares, M., Gil, E, and Rico, R. (2010). Team learning and
effectiveness in virtual project teams: the role of beliefs about interpersonal context. Span.
J. Psychol. 13, 267-276. doi: 10.1017/S113874160000384X

Pollard, K. C., Miers, M. E., and Gilchrist, M. (2004). Collaborative learning for
collaborative working? Initial findings from a longitudinal study of health and social
care students. Health Soc. Care Community 12, 346-358. doi:
10.1111/j.1365-2524.2004.00504.x

Prem, R., Kubicek, B., Uhlig, L., Baumgartner, V., and Korunka, C. (2021). Development
and initial validation of a scale to measure cognitive demands of flexible work. Front.
Psychol. 12:679471. doi: 10.3389/fpsyg.2021.679471

Puranik, H., Koopman, J., and Vough, H. C. (2021). Excuse me, do you have a
minute? An exploration of the dark-and bright-side effects of daily work
interruptions for employee well-being. J. Appl. Psychol. 106, 1867-1884. doi:
10.1037/apl0000875

Putnam, L. L., Myers, K. K., and Gailliard, B. M. (2014). Examining the tensions
in workplace flexibility and exploring options for new directions. Hum. Relat. 67,
413-440. doi: 10.1177/0018726713495704

Raghuram, S. (1996). Knowledge creation in the telework context. Int. J. Technol.
Manag. 11, 859-870. doi: 10.1504/IJTM.1996.025474

Raghuram, S., Hill, N. S., Gibbs, J. L., and Maruping, L. M. (2019). Virtual work:
bridging research clusters. Acad. Manag. Ann. 13, 308-341. doi: 10.5465/
annals.2017.0020

Rhemtulla, M., Brosseau-Liard, P. E., and Savalei, V. (2012). When can categorical
variables be treated as continuous? A comparison of robust continuous and
categorical SEM estimation methods under suboptimal conditions. Psychol.
Methods 17, 354-373. doi: 10.1037/a0029315

Rockmann, K. W,, and Pratt, M. G. (2015). Contagious offsite work and the lonely
office: the unintended consequences of distributed work. Acad. Manag. Discov. 1,
150-164. doi: 10.5465/amd.2014.0016

Salanova, M., Llorens, S., Cifre, E., Martinez, I. M., and Schaufeli, W. B. (2003).
Perceived collective efficacy, subjective well-being and task performance among
electronic work groups: an experimental study. Small Group Res. 34, 43-73. doi:
10.1177/1046496402239577

Satorra, A., and Bentler, P. M. (1994). Corrections to test statistics and standard
errors in covariance structure analysis. In EyeA. von and C. C. Clogg (Eds.), Latent
Variables Analysis: Applications for Developmental Research (pp. 399-419). Thousand
Oaks, CA: Sage Publications, Inc

Schlachter, S., McDowall, A., Cropley, M., and Inceoglu, I. (2017). Voluntary
work-related technology use during non-work time: a narrative synthesis of
empirical research and research agenda. Int. J. Manag. Rev. 20, 825-846. doi:
10.1111/ijmr.12165

Shockley, K. M., and Allen, T. D. (2007). When flexibility helps: another look at
the availability of flexible work arrangements and work-family conflict. J. Vocat.
Behav. 71, 479-493. doi: 10.1016/j.jvb.2007.08.006

Shockley, K. M., Allen, T. D., Dodd, H., and Waiwood, A. M. (2021). Remote
worker communication during COVID-19: the role of quantity, quality, and
supervisor expectation-setting. J. Appl. Psychol. 106, 1466-1482. doi: 10.1037/
apl0000970

Segaard, A. J., Selmer, R., Bjertness, E., and Thelle, D. (2004). The Oslo health
study: the impact of self-selection in a large, population-based survey. Int. J. Equity
Health 3:3. doi: 10.1186/1475-9276-3-3

Sonnentag, S. (2003). Recovery, work engagement, and proactive behavior: a new
look at the interface between nonwork and work. J. Appl. Psychol. 88, 518-528. doi:
10.1037/0021-9010.88.3.518

Stich, J.-F, Tarafdar, M., and Cooper, C. L. (2018). Electronic communication in
the workplace: boon or bane? J. Organ. Effect. People Perform. 5, 98-106. doi:
10.1108/JOEPP-05-2017-0046

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.961732
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.5465/amr.2010.0438
https://doi.org/10.5465/amr.2010.0438
https://doi.org/10.1287/orsc.1090.0446
https://doi.org/10.1287/orsc.1090.0446
https://doi.org/10.1111/j.1748-8583.2007.00063.x
https://doi.org/10.1002/job.652
https://doi.org/10.1037/a0037868
https://doi.org/10.5465/amj.2005.18803922
https://doi.org/10.1111/j.1365-2834.2010.01138.x
https://doi.org/10.1287/orsc.1050.0122
https://doi.org/10.1287/orsc.12.4.435.10635
https://doi.org/10.1017/S0047404504043039
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1146/annurev.psych.56.091103.070250
https://www.ilo.org/wcmsp5/groups/public/@dgreports/@dcomm/documents/briefingnote/wcms_755910.pdf
https://www.ilo.org/wcmsp5/groups/public/@dgreports/@dcomm/documents/briefingnote/wcms_755910.pdf
https://doi.org/10.1016/j.chb.2022.107240
https://doi.org/10.1002/asi.23337
https://doi.org/10.1111/j.1467-8691.2012.00635.x
https://doi.org/10.1026/0932-4089/a000368
https://doi.org/10.1016/j.nedt.2020.104562
https://doi.org/10.5465/amr.2001.4845785
https://doi.org/10.1016/j.obhdp.2017.08.001
https://doi.org/10.1016/j.hrmr.2016.12.005
https://doi.org/10.1287/orsc.1120.0806
https://doi.org/10.5465/amj.2018.1474
https://doi.org/10.1108/13527590610652774
https://doi.org/10.1017/S113874160000384X
https://doi.org/10.1111/j.1365-2524.2004.00504.x
https://doi.org/10.3389/fpsyg.2021.679471
https://doi.org/10.1037/apl0000875
https://doi.org/10.1177/0018726713495704
https://doi.org/10.1504/IJTM.1996.025474
https://doi.org/10.5465/annals.2017.0020
https://doi.org/10.5465/annals.2017.0020
https://doi.org/10.1037/a0029315
https://doi.org/10.5465/amd.2014.0016
https://doi.org/10.1177/1046496402239577
https://doi.org/10.1111/ijmr.12165
https://doi.org/10.1016/j.jvb.2007.08.006
https://doi.org/10.1037/apl0000970
https://doi.org/10.1037/apl0000970
https://doi.org/10.1186/1475-9276-3-3
https://doi.org/10.1037/0021-9010.88.3.518
https://doi.org/10.1108/JOEPP-05-2017-0046

Hartner-Tiefenthaler et al.

Sundstrom, E., De Meuse, K. P, and Futrell, D. (1990). Work teams:
applications and effectiveness. Am.  Psychol. 45, 120-133. doi:
10.1037/0003-066X.45.2.120

Tasa, K., Taggar, S., and Seijts, G. H. (2007). The development of collective efficacy
in teams: a multilevel and longitudinal perspective. J. Appl. Psychol. 92, 17-27. doi:
10.1037/0021-9010.92.1.17

Teeni, D. (2001). Review: a cognitive-affective model of organizational
communication for designing IT. MIS Q. 25, 251-312. doi: 10.2307/3250931

Tkalac Verci¢, A., and Spoljari¢, A. (2020). Managing internal communication:
how the choice of channels affects internal communication satisfaction. Public Relat.
Rev. 46:101926. doi: 10.1016/j.pubrev.2020.101926

van der Lippe, T., and Lippényi, Z. (2020). Co-workers working from home and
individual and team performance. N. Technol. Work. Employ. 35, 60-79. doi:
10.1111/ntwe.12153

van der Meulen, N., van Baalen, P,, van Heck, E., and Miilder, S. (2019). No
teleworker is an island: the impact of temporal and spatial separation along with
media use on knowledge sharing networks. J. Inf. Technol. 34, 243-262. doi:
10.1177/0268396218816531

Vandenberg, R. ., and Lance, C. E. (2000). A review and synthesis of the measurement
invariance literature: suggestions, practices, and recommendations for organizational
research. Organ. Res. Methods 3,4-70. doi: 10.1177/109442810031002

Vecerka, S. (2019). Role of Team Relationships for Media Choice in IT Teams
Based on Media Synchronicity Theory [Diploma Thesis, Technische Universitat
Wien]. reposiTUm.

Frontiers in Psychology

17

10.3389/fpsyg.2022.961732

Waerzner, A., Hartner-Tiefenthaler, M., and Koeszegi, S. T. (2017). “Working
anywhere and working anyhow?” in Anywhere Working and the New Era
of Telecommuting. eds. Y. Blount and M. Gloet (Hershey, PA: IGI Global),
90-112.

Waerzner, A., Zoechbauer, M., Hartner-Tiefenthaler, M., and Koeszegi, S. T.
(2016). Flexitime: A Longitudinal Case Study of Changes in Organizational
Communication [Paper Presentation]. EGOS Colloquium, Naples, Italy.

Wessels, C., Schippers, M. C., Stegmann, S., Bakker, A. B., van Baalen, P. ],
and Proper, K. L. (2019). Fostering flexibility in the New World of work: a
model of time-spatial job crafting. Front. Psychol. 10:505. doi: 10.3389/
fpsyg.2019.00505

Windeler, J. B., Chudoba, K. M., and Sundrup, R. Z. (2017). Getting away from
them all: managing exhaustion from social interaction with telework. J. Organ.
Behav. 38, 977-995. doi: 10.1002/job.2176

Yang, L., Holtz, D., Jaffe, S., Suri, S., Sinha, S., Weston, J., et al. (2021). The effects
of remote work on collaboration among information workers. Nat. Hum. Behav. 6,
43-54. doi: 10.1038/s41562-021-01196-4

Yates, A. (1987). Multivariate Exploratory Data Analysis: A Perspective on
Exploratory Factor Analysis Albany, NY: State University of New York Press.

Zito, M., Ingusci, E., Cortese, C. G., Giancaspro, M. L., Manuti, A.,
Molino, M., et al. (2021). Does the end justify the means? The role of
organizational communication among work-from-home employees during the
COVID-19 pandemic. Int. J. Environ. Res. Public Health 18:3933. doi: 10.3390/
ijerph18083933

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.961732
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1037/0003-066X.45.2.120
https://doi.org/10.1037/0021-9010.92.1.17
https://doi.org/10.2307/3250931
https://doi.org/10.1016/j.pubrev.2020.101926
https://doi.org/10.1111/ntwe.12153
https://doi.org/10.1177/0268396218816531
https://doi.org/10.1177/109442810031002
https://doi.org/10.3389/fpsyg.2019.00505
https://doi.org/10.3389/fpsyg.2019.00505
https://doi.org/10.1002/job.2176
https://doi.org/10.1038/s41562-021-01196-4
https://doi.org/10.3390/ijerph18083933
https://doi.org/10.3390/ijerph18083933

	Development and validation of a scale to measure team communication behaviors
	Introduction
	Team communication and workplace flexibility
	Dimensions of team communication
	Scale development
	Scale validation
	Factor structure
	Convergent validity
	Discriminant validity
	Predictive validity

	Materials and methods
	Study 1: Three-factor structure and reducing scale to nine items
	Sample
	Measures
	Results
	Study 2: Three-factor structure of the shortened version
	Sample
	Measures
	Results
	Study 3: Three-factor structure with rephrased items
	Sample
	Measures
	Results
	Study 4: Validation on the team level and testing hypotheses
	Sample
	Measures
	Results

	Discussion
	Contribution of the TCS
	Limitations and suggestions for future research

	Practical implications
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

