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Abstract: In these lately years, teamwork already got considered to be matters more for
every kind of organization. Working in teams helps people to be more flexible,
productive, and creative than working alone, as well as to keep their jobs and be happier
at work. This research was done on purpose to help defining the influence of digital
literacy, technology support, and virtual team leadership toward virtual team
collaboration in tertiary institutions in influencing the way virtual teams work together.
In this study, the questionnaire used a Google Form, which was sent via email to the
appropriate email address. The findings reveal that the three antecedent variables
significantly influence virtual cooperation by 62.3%. This research theoretically has
offered a virtual collaboration model that has been evaluated empirically in the field. In
addition, this model has enlarged the elements that influence virtual team collaboration
from several previous studies. The findings of this study apply to administrators in
tertiary institutions who seek to increase collaboration between lecturers, especially in
the fields of teaching, research, and publication. In this context, the antecedents of this
virtual collaboration model can be considered.

Keywords: Digital literacy; Technology support; Virtual team collaboration; Virtual team

leadership

Introduction

In these recent years, teamwork already got
claimed as the key used to obtaining fruitful and
economical results in various corporate setting (Nijstad
et al, 2014). Productivity at work and effective
communication between employees depend heavily on
teamwork. Every team is defined as a group of people
that get involved in working together in order to reach
the same purposes and also objectives and help
providing such a high-caliber services (Gilson et al.,
2015).

The introduction of digital technology has enabled
businesses to migrate to virtual work environments
where tasks can be completed with a high degree of
flexibility and responsiveness. To comply with laws and
government restrictions imposed in response to the
COVID-19 epidemic, digital transformation, and virtual
team functions have taken on an increasingly vital
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position (Meyer et al., 2022). At the time COVID-19 was
not occurred yet, researchers and also practitioners
winder hoy the remote working can be useful enough to
apply in virtual teams by gaining its advantages and also
disadvantages. Thus, after COVID-19 occurred, remote
working had been considered as normal standard.
Nowadays, virtual teams are an integral element of
companies (Benazir & Igbal, 2015). Virtual teams have
become part of the resent environment of business, and
they get divided by the information and communication
technologies (ICTs) uses, radical changes in companies
design, and the spread of a multicultural workforce
(Bhat et al.,, 2017); the ability to respond to market
demands more quickly and agilely (Ibrahim, 2015).
Virtual teams or partnerships rely on the support of
technology for doing communication and also involved
in some collaboration (Han et al., 2017). They are getting
cooperated through virtual teams commonly get related
into synchronous and also asynchronous interactions
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and also jobs to achieve purposes, it is the same as co-
located teams (Wickramasinghe & Widyaratne, 2012).

Several studies have examined the collaboration
and application of technology in various settings.
However, unlike co-located teams, the people in virtual
teams must get engaged in a various activities, of
collaboration including formal and also informal
meetings applying the technologies s example by video
conferencing (e.g., Zoom or Microsoft Teams), text
(email, Whatsapp) file transfers, and also sharing of
application (Gheni et al.,, 2016). Consequently, virtual
teams try to do collaborate, encountering various
obstacles that make them hard to reach the same level of
success as they become such a co-located teams
(Dulebohn & Hoch, 2017). Therefore, virtual teams take
a lot of time and also money transferring members of
team to specific projects to remove the distance-related
hurdles of cooperation (Puiia, 2015).

Previous research has recognized team
communication as one of the main constraints of
virtuality (Grofier & Baumél, 2017). Communication
within virtual teams can be claimed as significant
predictor of many kinds of outcomes, including
increased performance and also improved commitment
(Choi & Cho, 2019). Due to the additional work needed
to interact via computer-mediated tools (eg. e-mail),
virtual teams should exert additional ways in order to
help manage very large messages volumes, which may
hinder performance (Alsharo et al., 2017).

Several other researchers have also pointed out the
challenges organizations face when implementing
virtual teams. This includes the virtual teamwork
strategies and processes” formalization (Ebrahim et al,,
2009); the technology role in environments of virtual
team (Gibbs et al., 2017); virtual team’s problems of
communication (Dulebohn & Hoch, 2017). Appropriate
organizational structures’s creation for virtual team
operations (Alkhatib & Al-Humaidji, 2018); challenges of
leadership (Malhotra et al., 2007, Mattarelli et al., 2017);
cultural, physical, and also temporal dispersion; and
personnel interactions of getting in virtual teams and the
supporters (Lim, 2018).

This study was different from several research that
were done before from the model applied to see the
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performance of virtual teams. This study aims to
examine the influence of technology support, digital
literacy, and also virtual team leadership toward virtual
team collaboration in tertiary institutions (Amorim &
Sousa, 2014).

Method

This research uses a quantitative approach on
purpose to investigate the influence of independent
variables toward dependent variable through giving a
self-administered set of questionnaire. The analysis used
is defined as an individual that has worked in a team
before. Respondents were the lecturers from 15
universities known to be located in Central Java with a
total sample of 216 experienced lecturers. The sample
selection used a purposive sampling method because it
was based on the specified criteria. While distributing
the questionnaire using Google Forms through direct
contact with the Management Lecturer Association for
the Central Java region.

All the variable were measured and also they get
adopted from the prior references of studies. Table 1
indicates the items measurement. All variables were
judged by applying a five-point Likert scale in order to
help knowing the respondent consensus’ level (1-
Strongly Disagree to 5-Strongly Agree). To analyze the
model of research, the partial least squares-structural
equation modeling (PLS-SEM) approach was chosen.

According to the theoretical review defined, the
hypothetical model was developed for this research
model as shown in Figure 1.

Teknology Hi
Support \
H2 1 -
Literasi Digital  [jee— VirtUal Team
. Cobaloration
Wirtual Team /}”
Leadhershim

Figure 1. The hypothetical model in this research
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Table 1. Measurement Items in Questionnaire
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Variables Measurement Items References
Technology Compatibility The system of information used is by specifications of computer. ~Venkatesh et al.,
Support (X1) Hardware that is up to date based on the facilitates and times the operation of information 2003
systems.
The software is easy to understand and lightens the workload.
Rights to information systems are limited according to the authorization of the leadership.
Supported by a communication network to expedite the operation of information systems
and there are almost no interruptions.
Literacy Easy-to-understand information content and an evaluation of information contentto =~ UNESCO, 2005
Digital (X2) support virtual team performance.
There is an institution that manages information data in virtual teams.
There is team collaboration in supporting science in an integrated manner.
Virtual Team How to communicate well so that it can inspire and motivate others.  Northouse, 2013
Leadership There is innovation and experimentation, to find new or better ways.
(X3) To broaden the support of others who share the same interests and vision.
There are other attractions, interests, hopes, and dreams.
Lead by example by behaving in a way consistent with his stated values.
There is confidence in the technical competence of the members
Virtual Team Belief among the members, in individual, the belief becomes the member’s motivation Liedtka, 1996

Cobaloration

Y)

Tendencies toward believe that affect a person's trust intention, trustworthiness, and
institution-based trust (McKnight et al., 1998)

The ability to work in teams in overcoming problems with the right solution
Having the capability to work under pressure according to the data and facts

Not manipulating data and also facts

Result and Discussion

This research applied the PLS-SEM to help
analyzing the data, where testing through a path model
which consists of two parts: a model of measurement or
external model that shows the indicators and their
correlation to constructs, and also a structural model or
can be called as inner model that is consisted of
constructs and path relationships between constructs.
The inner model also reflects the theoretical component
of the path model (Hair et al., 2014).

There were 216 participants in the survey who
answered the research questions. 39.4% of the sample as
a whole are female, while 60.6% are male. 98.6% of
people with this level of education have a master's
degree, and 1.4% have a Ph.D. This shows that
respondents have a very high level of literacy because
they can understand the questionnaire clearly.

Respondents' academic positions ranged from
expert assistant (71.3%), to lector (19.9%), to associate
professor (8.80%). Respondents with low academic
positions, such as expert assistants, dominate, as
evidenced by the composition of the respondents.
However, in terms of length of service, 43.52% had less
than five years, 25% had six to ten years, 20.37% had
eleven to fifteen years, and 10.19% had more than
twenty-one years. A rather even distribution is evident
here (Gongalves et al., 2014). Demonstrating a significant
level of confidence in the accuracy of the data provided
by those who answered the questionnaire, 56.48% of

respondents had work experience of more than five
years (Malhotra et al., 2007).

Measurement model (Outer Model)

Confirmation factor analysis (CFA) was conducted
to help assessing the result of validity and reliability of
the support constructs of Technology, Culture
Intelligence, Digital Literacy, Virtual Team Leadership,
and also Virtual Team Collaboration. Following (Hair et
al., 2014), is a model of measurement test according to
the wvalidity of discriminant, convergent validity,
reliability of indicator, and also composite reliability
(Jackson et al., 2012).

Table 1 is the result of the test of discriminant
validity. Discriminant validity relates to the term
claimed that different sizes of construct is not always
highly correlated. This test was done by using the value
of cross-loading of every indicator of the variables. This
research used the value of reference is above 0.7 (Hair et
al., 2014). The results indicate that the cross-loading
indicator value of a construct is higher compared to the
value of cross-loading indicator from the construct used.
So that, we can claim that the discriminant validity of
every variable used already suitable and fulfilled (Ryan,
2020).

The test of convergent validity was done on
purpose to help determining the result of validity to
every correlation between indicators and also
constructs. A convergent validity test was applied by
method of Average Variance Extract. The value of AVE
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value should be exceeding 0.50 to become sufficient for
validity of convergent (Nixon et al., 2012). In Table 1, the
value of AVE of every variable is higher than 0.5. Due to
the reason that the test of Discriminant Validity and also
Convergent Validity test have been fulfilled, it is able to
be considered that this model of research is known to be
valid (Ibrahim, 2014).

Table 2 shows the test of discriminant validity.
Discriminant validity testing is able to be shown from
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the value of cross-loading value. In this research, the
value of reference applied was above 0.7 (Al-Waeli et al.,
2020). In Table 1 it can be seen that the value of cross-
loading for indicator is higher compared to the value
ofcross-loading of construct indicator to another, so it
can be meant that the discriminant validity for every
indicator become fulfilled (Hair et al., 2014).

Table 2. Discriminant Validity Based on Cross-Loading Value

Technology Support Virtual Team Leadership Virtual Team Cobaloration Literacy Digital
dt1 0.759 0.669 0.579 0.682
dt2 0.817 0.668 0.568 0.657
dt3 0.806 0.709 0.538 0.650
dt4 0.778 0.653 0.588 0.636
dt5 0.797 0.699 0.568 0.665
dt6 0.766 0.643 0.578 0.644
dt7 0.821 0.713 0.681 0.718
dt8 0.839 0.689 0.594 0.671
dt9 0.786 0.682 0.565 0.631
1d1 0.668 0.659 0.541 0.801
1d2 0.642 0.630 0.563 0.802
1d3 0.679 0.656 0.589 0.821
1d4 0.710 0.663 0.595 0.799
1d5 0.659 0.606 0.610 0.816
vicl 0.610 0.596 0.752 0.569
vtc2 0.598 0.591 0.785 0.612
vtc3 0.536 0.548 0.772 0.528
vtcd 0.586 0.566 0.757 0.538
vtch 0.561 0.543 0.784 0.531
vtch 0.515 0.525 0.755 0.570
vtc7 0.543 0.500 0.773 0.516
vtc8 0.576 0.558 0.776 0.553
vitll 0.720 0.781 0.626 0.643
vtl2 0.699 0.818 0.610 0.620
vitl3 0.724 0.822 0.570 0.653
vtl4 0.618 0.794 0.601 0.604
vtl5 0.647 0.784 0.500 0.577
vtlé 0.648 0.773 0.543 0.621
vtl7 0.660 0.799 0.505 0.594
vitl8 0.711 0.797 0.639 0.699
vtl9 0.727 0.853 0.573 0.712
Structure Models Table 3. Value of R-square
The path coefficient’s result of test can be known Original Sample Standard
from the Table 2. Due to for every independent variable, Sample Mean Deviation Statistics P Values
the value of significance (p values) is under 0.05, it is able © ™ (STDEV)
VTC 0.623  0.631 0.042 14976 0.000

to be considered that every independent variable gives
such a significant and also positive influence toward
dependent variable. Table 3 indicates the value of R-
Square is 0.623. This shows that the variables of Digital
Literacy, Technology Support, Culture Intelligence, and
also Technology Virtual Team Leadership are able to
help predict Virtual Team Collaboration by 62.3%. While
the rest is getting influenced by factors out of this study.

Hypothesis Test

This study discusses the factors that influence
Virtual Team Collaboration. The analysis results help
support the theoretical model and the entire
hypothesized correlations
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Figure 2. The analysis results and the entire hypothesized
correlations

The Results of Hypothesis Testing

The results of H1 Technology Support have a
positive and also significant influence toward virtual
team collaboration. This result indicates that if the
technology support is getting better, it becomes easier to
support the collaboration of virtual team. On the other
side, if technical support is getting lower, virtual team
collaboration can be difficult and also less frequent to do.
The results of H2 Digital Literacy have a positive and
significant effect on virtual team collaboration. These
findings indicate that the higher the digital literacy, the
more virtual team collaboration will increase.

The results of H4 Virtual Team Leadership have a
positive and significant effect toward virtual team
collaboration. The results reflect that if the virtual team
leadership is getting better, so the virtual team
collaboration will also improve. But when the virtual
team leadership is lower, so the virtual team
collaboration is also getting decreased.

Conclusion

This research empirically examines the antecedents
of the model of virtual team collaboration. Theoretically,
research has contributed in the form of virtual
collaboration models that have been tested empirically
in the field. Practically, the results of this research can be
useful for higher education administrators who want to
improve collaboration between lecturers, especially in
the fields of teaching, research, and publication. At
present, higher education institutions in Indonesia are
commonly tending to improve the work performance,
especially in several ways as like teaching, research, and
also publication. These demands rely heavily on virtual
team collaboration. Although, because of the pandemic,
this collaboration is not able to be applied in face-to-face
but heavily done by doing virtual team collaboration. So
that the findings of this research is applied as input for
the universities to have focosed to the four antecedent
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variables which can help support the action in doing
virtual team collaboration.
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