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Abstract

Business organizations are increasingly relying
on virtual work environments as they provide access
to global talent pool, reduce costs, and support
business agility and scalability.  Development of
shared understanding is key to the success of teams
engaged in virtual work. Prior research suggests that
being virtual reduces shared understanding in virtual
work environment. Given that considerable progress
has been made in collaboration technology and virtual
work has become quite common in recent times, some
of the earlier challenges of virtual teams may not be
relevant now. We conducted a study to capture the
perception of the employees engaged in virtual work
environments. QOur findings suggest that socio-
technical preparedness for virtual collaboration
influences shared understanding in virtual work
environments. We did not find any effect virtuality on
shared understanding. Consistent with prior research,
we found that shared understanding has a positive
influence on the performance in virtual work.

Keywords: Shared understanding; virtuality; team
distribution, variety of process, socio-technical
preparedness; team performance.

1. Introduction

The changes in work and the advances in
information and communication technology have
created more flexible and adaptive organizational
structures and processes, resulting in increased team-
based work among geographically dispersed teams
(Hinds & Mortensen, 2005; Peters & Karren, 2009).
These teams are referred to as virtual teams which
consist of members in different locations working
together interdependently and using advanced
telecommunication and information technologies to
engage in a geographically distributed work (Hinds &
Mortensen, 2005; Lipnack & Stamps, 1997). Virtual
teams enable organizations to pool the talents and
expertise of employees by eliminating time and space
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barriers, which can then reduce development time
(Ebrahim, Ahmed, & Taha, 2009; Shachaf, 2008).
However, previous research has shown that distributed
teams also have some disadvantages with respect to
communication, coordination, trust, power struggles,
and conflicts (Hinds & Mortensen, 2005; Jarvenpaa &
Leidner, 1998; Rosen, Furst, & Blackburn, 2007).
These disadvantages create challenges to build trust
among team members and mitigate feelings of
isolation (Shachaf, 2008), which subsequently impact
shared understanding and team performance.

While members of virtual teams rely heavily on
the use of communication technologies for their day-
to-day communications, they do not share the same
work context, and they are not geographically
proximate (DeLuca & Valacich, 2006; Jarvenpaa &
Leidner, 1998; Peters & Karren, 2009). Additionally,
infrequent and limited face-to-face (mode of
interaction) contact between remote counterparts may
result in difficulties in sharing norms, attitudes, and
behaviors (Oshri, Kotlarsky, & Willcocks, 2007).
Thus, being virtual is associated with reduced
similarity and fewer shared experiences which
adversely affect shared understanding in virtual teams
(Hinds and Weisband, 2003).

These challenges in virtual collaboration can be
addressed through engagement of social competencies
(such as teamwork experience, trust) and technical
competencies (such as familiarity with the technology
and systems used in virtual collaborations). Thus, the
virtual team members should be ready to address these
socio-technical issues. Socio-technical readiness has
been studied for challenging work environments, such
as human-machine interactions (Sitepu, Matondang,
and Sembiring, 2020), renewable energy system
adoption (Yun and Lee, 2015). Information systems
researchers have stressed developing competencies in
trust and openness in virtual teams (Zaharie, 2021).
Although socio-technical influences in virtual work
environments have been reported in the literature
(Masili, Binci, Cerruti, Appolloni, & Giraldi, 2024;
Ponti, 2010), the role of socio-technical readiness in
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developing shared understanding in virtual teams has
not been addressed. In this research, we attempt to
address this gap. We would like to address the
following research questions in this study.

1. Does virtuality affect the development of
shared understanding in distributed teams?

2. Does socio-technical readiness affect the
development of shared understanding in
distributed teams?

2. Literature Review and Theory
Development

In this section, we review literature on shared
understanding in virtual teams. Next, we establish the
relationship between shared understanding and
virtuality. We explain our conceptualization of socio-
technical readiness in virtual teams and then propose
how it is related to shared understanding. Finally, we
propose that shared understanding leads to improved
performance in virtual teams.

2.1. Shared Understanding

Shared understanding in virtual team as “a
collective way of organizing and communicating
relevant knowledge, as a way of collaborating” (Hinds
and Wiseband, 2003, page 23). Shared understanding
is the knowledge that members in a virtual team share
and know that they share (Cramton, 2001).
Communication and sharing information among team
members contributes to shared understanding (Hinds
and Weisband, 2003). Shared understanding among
team members enhances comprehension and
interpretation of the information that is communicated
to them (Alavi and Tiwana, 2002). Several factors
contribute to the development of shared
understanding. These are having similar background
and experiences, having the opportunity to teach each
other in a team, communication and sharing
information, and having team spirit (Hinds and
Weisband, 2003). Some of these may be difficult to
achieve in a virtual work environment because of
factors may be challenging because of some inherent
discontinuities present in virtual work (Chudoba,
Wynn, Lu, and Watson-Manheim, 2005). These are
geography, time zone, culture, work practices,
organization, and technology. Because of these
discontinuities technology mediated interactions differ
from face-to-face interactions.

2.2 Virtuality and Shared Understanding

Turoff (1997) defines virtuality as “a process of
“negotiated reality” in which the users of computer
systems as groups or organizations negotiate an
agreed-upon reality (page 40). Virtuality can arise
from geographical dispersion, temporal dispersion,
organizational dispersion, and dispersion in
availability of technology. Researchers have studied
multiple dimensions of virtuality, such as team time
work virtuality, member virtuality, distance virtuality,
extent of use of virtual tools to coordinate team
activities, informational value provided by the tools,
and synchronicity of team members in interaction
(Schweitzer & Duxbury, 2010; Kirkman & Mathieu,
2005). Drawing on the literature on virtuality,
Chudoba et al (2005) identified six discontinuities in
virtual work environment, which are geography, time
zone, culture, work practices, organization, and
technology. However, after conducting an empirical
study, they find three overarching discontinuities:
team distribution, workplace mobility, and variety of
work practices. These discontinuities may impede
open communication and information sharing in
virtual work environments and hinder the team
members from sharing experiences effectively. Thus,
we hypothesize:

Hypothesis 1: In virtual work environment,
virtuality has a negative influence on the development
of shared understanding.

2.3. Socio-technical Readiness and Shared
Understanding

In technology mediated communications,
experience with technology, task, and other
participants result in fewer difficulties in developing
shared understanding (Dennis, Fuller, and Valacich,
2008). Dennis et al (2008) suggest that when
individuals, engaged in technology mediated
communications, have experience with the task, with
the media, and with each other, then convergence of
communication to develop shared understanding.
Huysman, Steinfield, Jang, David, Veld, Poot, and
Mulder (2003) suggest that research on how teams use
communication technology to communicate with each
other should consider such aspects as past experiences,
task division, time orientation, and institutional and
organizational forms. Various aspects of readiness for
virtual teamwork have been discussed in the literature,
such as technical readiness (Wei, Abdullah, & Razali,
2022), organizational readiness (Turban, Liang, &
Wu, 2011). Individuals should be prepared both
socially and technically to effectively engage in
interaction, collaboration, and performance in a virtual
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work environment. Social readiness involves
preparedness for trust, openness, cohesiveness in
virtual teams whereas technical readiness involves to
preparedness for using technology to collaborate with
team members, share information, and manage
knowledge in virtual work environment Thus, we
define that socio-technical readiness is the degree to
which a virtual team is ready socially and technically
to collaborate and perform tasks in a virtual work
environment . Hence,

Hypothesis 2: Socio-technical readiness for
virtual collaborations will positively influence shared
understanding.

Hinds and Weisband (2003) suggest that effective
reliance on communication technology, open
communication, and team spirit enhance the ability to
identify and resolve misunderstandings in teams.
Thus, we expect that socio-technical readiness for
virtual collaboration will facilitate the development of
consensus among team members in virtual work.
Hence:

Hypothesis 3: Socio-technical readiness for
virtual  collaborations will positively  influence
consensus among team members in virtual
collaborations.

2.3. Shared Understanding and Performance

Shared understanding is the knowledge that
members in a virtual team share and know that they
share (Cramton, 2001). Based on their findings from
Krauss and Bricker (1990) and Krauss & Fussell
(1990), Alavi and Tiwana (2002) suggest that shared
understanding among team members enhances
comprehension and interpretation of the information
that is communicated to them. The researchers argue
that to establish mutual understanding among
dispersed teams, they must seek alternative means to
facilitate this understanding using technology-
mediated interactions.

Berry (2011) has similar findings as Alavi and
Tiwana (2002), stating that shared goals and shared
understandings are required on any team. Similarly,
Berry (2011) argues that social information occurs
more slowly in virtual environments, as opposed to
face-to-face environments, and that a shared
understanding of task and process has a significant
impact on the ability of teams to coordinate and
perform well and with consistency. Hence,

Hypothesis 4. In virtual collaborations, shared
understanding will have a positive influence on team
performance.

3. Methodology

This research used a quantitative method for the
collection of numerical data to describe and explain
the predictors of shared understanding in virtual
teams. The study made use of a survey that measured
constructs virtuality, socio-technical readiness, shared
understanding, team consensus, and team
performance. The survey instrument was a web-based
instrument since a primary advantage of using web-
based surveys is that they make survey data collection
available a multitude of people.

We examined the behavior of people who work in
virtual teams. The study was conducted at a firm where
one of the researchers was employed. An email was
sent to every employee explaining the study and
encouraging participation. The email included an
access link to the web-based survey. The survey was
conducted on SurveyMonkey.

3.1. Sample Size

To determine the sample size for the study, the
researcher calculated the sample size using G*Power
v3.1.9.2. G*Power was designed as a general stand-
alone power analysis program for statistical tests
commonly used in social and behavioral research
(Faul, Erdfelder, Buchner, & Lang, 2009). Using
G*Power, the following inputs were made alpha = .05,
power = .95, and a medium effect size of .3. The
results of the power analysis showed that the minimum
desired sample size for this study is 111 participants.
A total of 118 participants participated in the survey.

3.2. Operationalization of Variables

This study involved three independent variables
(i.e., shared understanding, consensus, and team
performance) and two dependent variables (virtuality
and socio-technical readiness). All constructs were
measured using 5-point Likert scale questionnaires.
The questionnaire items are listed in Table 1.

Virtuality: We measured two different
dimensions of virtuality which are team distribution
and variety of practices. Workplace mobility was not
measured in this study as this was not an important
aspect of virtuality in the organization in which the
study was conducted. As the study was conducted in
only one organization, we did not expect significant
variations in practices followed in virtual work.
Questions for this construct are adapted from the
Chudoba, Wynn, Lu and Watson (2005) study where
the virtuality is measured in areas that include working
with people from different business groups, time
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zones, or cultural backgrounds; using different media
and technologies; working at different sites including
mobile; and working with people outside of their main
company.

Table 1. Summary of Measurement Scales

Construct Measure
Team e  Collaborate with people in
distribution different time zones
e  Collaborate with people you have
never met face-to-face
e  Collaborate with people who
speak different native languages
and
e  dialects from your own
Variety of e Work on projects that have
practices changing team members

e Work with teams that have
different ways to track their
work

e Work with people that use
different collaboration
technologies

Socio-technical
Readiness

Familiarity with system
Training in team work

Past experience with team work
Experience with technology
being used

Shared e At this moment, this team has a

Understanding common understanding of the
task we have to handle.

e At this moment, this team has a
common understanding of how
to deal with the task.

Consensus e To what extent are you
personally committed to the
solution proposed by the team?

e To what extent do you think the
solution generated by the team
was better than the one you
developed?

e To what extent do you feel that
the solution had been reached on
a consensus basis?

Performance e  To what extent did the members
of the group work together
effectively?

e To what extent did the group
come up with the best possible
solution, given time and
geography constraints?

e  Scale: 1 (Strongly disagree) to 5 (Strongly agree)

Shared Understanding: Mulder (1999) and
Mulder, Swaak, and Kessels (2002) (cited by Van den
Bossche et al.,2006), developed and used a self-

scoring instrument measuring shared understanding.
They measured the perception of shared understanding
both at a certain moment (product), and with respect
to the development of shared understanding (process)
(Van den Bossche et al., 2006). The researcher adapted
two questions from this instrument.

Team Performance: Measures of performance
were adapted from the work of Potter and Balthazard
(2002) who adapted their work from Cooke and
Lafferty (1988). In the Potter and Balthazard (2002)
study, the researchers measure performance across
four key items which they named: Solution
Acceptance, Satisfaction, Group Commitment, and
Perceived Efficiency. Member acceptance of the
group’s decision (solution acceptance) was measured
by three supplementary questions in this work (Potter
& Balthazard, 2002).

Socio-technical Readiness:  Socio-technical
readiness was measured with four indicator items,
which are familiarity with systems, training in
teamwork, experience with teamwork and experience
in system being used. Responses were collected using
a 5-point Likert scale.

4. Results

A total of 118 participants responded to the
survey. Most participants were men (n = 66, 55.9%),
and the largest proportion of participants were 45 to 54
years old (n = 56, 47.5%). White/Caucasian was the
most reported ethnicity (n = 64, 54.2%). Most
participants were born in (n = 93, 78.8%) and were
citizens of (n = 107, 90.7%) the United States. The
most reported job functions of the participants were
information technology (n = 21, 17.8%), management
(n = 20, 16.9%), and engineering (n = 14, 11.9%).
Finally, the largest proportion of participants had been
in their current position for 10 years or more (n = 40,
33.9%).

4.1. Reliability and Validity

We calculated reliability of the instrument using
Cronbach’s Alpha coefficient for each of the variables
in the study. An alpha of 0.7410 was found for
virtuality — team distribution, 0.760 for virtuality —
variety of processes, 0.847 for socio-technical
readiness, 0.882 for shared understanding, 0.689 for
consensus, and 0.807 for performance. This analysis
established that with the exception for consensus, all
other measures were reliable as the estimates for
reliability for all constructs were above the
recommended threshold of 0.7 (Nunally, 40].

In order to validate the constructs, we conducted
exploratory factor analysis using Varimax orthogonal
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rotation for the instrument. The factor analysis of three
items representing team distribution loaded on a single
factor and resulted in factor loadings ranging from
0.756 to 0.829.The factor analysis of three items
representing variety of processes loaded on a single
factor and resulted in factor loadings ranging from
0.735 to 0.893. The factor analysis of four items
representing socio-technical readiness loaded on a
single factor and resulted in factor loadings ranging
from 0.793 to 0.848. The factor analysis of two items
representing shared understanding loaded on a single
factor with a factor loading of 0.946. The factor
analysis of three items representing consensus loaded
on a single factor and resulted in factor loadings
ranging from 0.756 to 0.816. The factor analysis of
two items representing performance understanding
loaded on a single factor with a factor loading 0f 0.916.
The results establish convergent validity for the
measures of all constructs of this study. Reliability and
validity test results are presented in table 3.
Table 2. Reliability and Convergent validity test

Factor
Constructs C(?nst'r'u ot Load
reliability * pattern
range
Virtuality — Team
distribution (with 3 0.714 0.756-0.829
indicator items)
Virtuality — Variety of
Processes (with 3 0.760 0.735-893
indicator items)
Socio-technical
Readiness (with 4 0.847 0.793-0.848
indicator items)
Shared Understanding
(with 2 indicator items) 0.882 0.946-0.946
Consensus (with 3 0.680 | 0.756-0.816
indicator items)
Performance (with 2 0.807 | 0.916-0.916
indicator items)
Construct reliability is estimated using Cronbach’s a
coefficients.

4.2. Hypotheses Testing

Given the multivariate context of the relationships
among the study variables, structural equation modeling
with maximum likelihood estimation technique (using
the CALIS Procedure in SAS) rather than the traditional
multiple regression analyses was considered as the most
appropriate technique to test the hypotheses developed
earlier (Jorskog and Sérbom, 1996). Figure 1 shows
unstandardized solutions for our structural model. The
overall statistical support for the model is encouraging
(SRMR = 0.08). For maximum-likelihood fit indices,
cutoff values greater than 0.95 for CFI and around 0.08
for SRMR is considered a good fit (Hu and Bentler,

1999). In this study, SRMR indicates a good fit for our
model. However, CFI was 0.91. SRMR is most
sensitive to simple model misspecification while CFI
is moderately sensitive to simple model
misspecification (Hu and Bentler, 1998). Given that
our study was exploratory in nature and the sample
was small, the SRMR in our study was acceptable.
Thus, we can use the findings of this study as
indications of support for hypotheses.
Figure 1. Unstructured Solutions of the
structural model

Unstandardized Solution

Cnisq 17902
oF 1t
Pr>Chisq <0001
AGFI 079
cFl 091
SRMR 008

RMSEA 008
RMSEALL 005
RMSEAUL 010
PrCoseFit 003

F1: Team F2: Variety of F3: Consensus
distribution practices
F4: F5: Shared F6: Socio-technical

Performance  Understanding  readiness

Table 3 provides the estimates of the structural
coefficients for each path and their significance levels.
We present standardized estimates in this table. We
find that socio-technical readiness influences shared
understanding and consensus positively. We also find
that shared understanding has a positive influence on
team performance. However, we did not find any
influence on the two dimensions of virtuality on
shared understanding. Thus, three hypotheses (H2,
H3, and H4) were supported in this study.

In order to ensure that findings were valid for each
hypothesized relationship, we also conducted multiple
regression analysis. The results were like what we
found in SEM.
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Table 3. Results of the Structural Equation Model

(Standardized Effect)
Research Model | Structural | T Hypothe
Relationship Path Value sis
Coefficient | (Sig. Support
Level) ed
HI: Virtuality -0.175 -1.323 No
(team (0.186)
distribution) --->
Shared
Understanding
HI: Virtuality 0.116 0.955 No
(variety of (0.340)
practices) -—>
Shared
Understanding
H2: Socio- 0.686 9.128 Yes
technical (<0.000
Readiness  ---> 1)
Shared
Understanding
H3: Socio- 0.541 5.594 Yes
technical (<0.000
Readiness = ---> 1)
Consensus
H4: Shared 0.728 11.176 Yes
Understanding --- (<0.000
> Performance 1)
Model Fit:
SRMR: 0.08; Comparative Fit Index: 0.91

5. Discussion

In this research we investigated the constructs
influencing shared understanding and found that
virtuality does not matter in the development of shared
understanding in this study. We also found that socio-
technical readiness influences both  shared
understanding and consensus in virtual collaborations.
As hypothesized, we found that shared understanding
has a positive effect on the performance of virtual
teams.

The findings of this study are interesting.
Contrary to our prior understandings, virtuality does
not have any negative influence on shared
understanding. In order to ascertain the validity of this
finding, we conducted another SEM involving a path
between virtuality and consensus and found that
virtuality did not have any significant influence on
consensus. This finding indicates that virtuality per se
is not problematic. = Technology  mediated
collaborations have become quite common in our daily
life and are indispensable in business organizations.
As communication technology has become more
mature and individuals have become familiar with
virtual collaborations, team distribution, or variety of

processes in virtual processes no longer impede
individuals from sharing experiences. It is more
important for individuals to be prepared—both
socially and technically—to effectively adopt and
perform tasks in technology-enabled environments.

The reliability of the instrument measuring
consensus is 0.680 which is below the recommended
threshold of 0.7 (Nunally, 1978). Having fewer items
in measuring construct and using ambiguous words in
the measurement items may result in a low Cronbach’s
alpha. In this study, we used three items to measure
consensus. It may be worthwhile to change the words
of items in our future study. We conducted a separate
SEM in which we excluded consensus, and the
findings remain unchanged.

However, as all respondents were from one
organization, no generalizations can be made from the
findings of this study. Culture is an integral part of
social systems and is influenced by norms and
expectations of organizations (McDaniel & Stumpf,
1993). Whether socio-technical readiness is relevant
across diverse cultural settings can only be assessed if
data is collected from a diverse set of organizations.

Another critical area for future directions of this
research is to expand the concept of socio-technical
readiness. In this study, technical readiness relates to
preparedness for using technology to collaborate with
team members, share information, and manage
knowledge in virtual work environment. Recent
literature on remote/virtual work has highlighted
newer challenges, such as Zoom fatigue and newer
forms of remote work. Zoom fatigue is defined as
“tiredness, worry or burnout associated with the
overuse of virtual platforms of communication,
particularly videoconferencing” (Wikipedia, 2022).
Five dynamics of Zoom fatigue have been suggested
in the literature (Aagaard, 2022). These are awkward
turn-taking, inhibited spontaneity, restricted motility,
lack of eye contact, and increased self-awareness.
Awkward turn taking arises from the transmission lags
(i.e., the delays between production and perception of
information) in videoconferencing systems. Inhibited
spontaneity results from the explicit and sequential
turn-taking in videoconferencing systems which make
interactions very formal. Informal side conversations
are not common in these arrangements. Conversations
tend to focus on the present speaker. Several speakers
engaging in this main conversation simultaneously
leads to chaos. Restricted motility arises from the
ongoing restrictions initiated by webcams of
videoconferencing systems. In videoconferencing,
eye contact with conversational partners is difficult to
achieve because of the constraints imposed by
webcams. Webcams placed above the visual frame
(i.e., the screen of the computer). Thus, an attempt to
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look at a “conversational partner” by a speaker,
appears to be looking downwards by on the screen.
Technical preparedness in remote work should address
the dynamics of Zoom fatigue. In addition, in post
pandemic world, many organizations are embracing a
new pattern of hybrid work arrangement that allows
employees to combine the time spent in the workplace
and time spent working at home or elsewhere. In order
to be successful in hybrid works, employees need to
acquire competencies in cultural intelligence,
networking, and proactivity (Huges and Davis, 2024).
They need “to understand norms, social expectations
and etiquette, and how these should be applied, in the
workplace, in the absence of cues from the physical
environment”; “learn techniques for developing
workplace networks in online and hybrid
environments”; and “learn how to take ownership for
learning and development, in hybrid work
environments: (Huges and Davis, 2024). Social
readiness for remote work should address these
competencies of hybrid work. We intend to expand our
operationalization of socio-technical readiness to
include the preparedness needed to overcome Zoom
fatigue and meet the challenges of hybrid work.

6. Conclusions

In summary, shared understanding among team
members is important in enhancing the performance in
virtual ~ work  arrangements.  Socio-technical
preparedness enhances shared understanding and
consensus in virtual work environments. The effect of
virtuality may not be very detrimental in this type of
work arrangements.
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