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INTRODUCTION

　Online and virtual education played an impor-
tant role before and during the COVID-19 pan-
demic and has shown educational benefits even 
after the pandemic. Even before the COVID-19 
pandemic, the significance and necessity of on-
line education had already been highlighted in 
the academic field. This is shown by the fact 
that many universities and educational institu-
tions have so far offered massive open online 
courses (MOOCs) through platforms such as 
Coursera, edX, and Khan Academy (Bralić & 
Divjak, 2018; Lan & Hew, 2020; Sinclair, 
2016). These platforms have enabled students 
around the world to access quality education for 
free or at low cost. Tools such as videoconfer-
encing systems (e.g., Zoom, Google Meet), 
learning management systems (LMS) such as 
Moodle and Blackboard, and other digital re-
sources have already been used in online educa-
tion before the pandemic. On the other hand, 
most of them were often perceived as a comple-
ment to face-to-face education, not a replace-
ment for it (Gamage, Ayres & Behrend, 2022; 
Mpungose & Khoza, 2022; Salcido-Cibriána, 
Ramosb, Jiménezb & Blancab, 2019).
　When COVID-19 became a pandemic, 
schools, universities, and other educational in-
stitutions around the world had to immediately 
close their physical campuses and fully resort to 
online teaching and learning. This period is of-
ten referred to as the “Emergency Remote 

Teaching” period (Bond, Bedenlier, Marín, & 
Händel, 2021; Rubtsova, Semenova, Kats & 
Zheleznyakova, 2023). Many instructors and 
students were forced to adapt to the digital 
learning environment with little preparation, 
which sharply exacerbated inequalities in educa-
tion between those who had ready access to the 
necessary technology (e.g., laptops, tablets, 
stable Internet connections) and those who did 
not (Jafar, Ananthpur & Venkatachalam, 2023). 
In addition, many instructors were not trained 
in digital teaching and were forced to urgently 
implement online education in this state, which 
also affected the quality of education (Richards 
& Thompson, 2023; Zhang, 2023). Even when 
the infrastructure for online education was in 
place, distractions and lack of face-to-face in-
teraction often made it challenging to keep stu-
dents engaged in the virtual classroom (Sato, 
Condes Moreno, Rubio-Zarapuz Dalamitros, 
Yañez-Sepulveda, Tornero-Aguilera, Clem-
ente-Suárez, 2024; Wut & Xu, 2021).
　During the long pandemic, faculty and stu-
dents have become accustomed to the online 
education system, and its benefits have become 
apparent. In addition, without making the digital 
infrastructure that was developed out of neces-
sity during the pandemic a thing of the past, ed-
ucational institutions in many countries are still 
using a hybrid model that combines both online 
and face-to-face education, even after the pan-
demic is over (Angwaomaodoko, 2024; Bralić & 
Divjak, 2018; Thahir, Widiawati, & Baitillah, 
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2023). This is also referred to as a “blended” 
course, where students can choose to attend 
lectures in person or online according to their 
own schedule (Hill & Smith, 2023; Kömür, 
Kılınç & Oku, 2023). Some institutions are also 
considering and implementing artificial intelli-
gence and virtual reality to further pursue ef-
fective education offered online (Alshahrani, 
2023; Cabrera-Duffaut, Pinto-Llorente & Igle-
sias-Rodríguez, 2024; Hassan, Devi & Ray, 
2022).
　Thus, while online education was a supple-
mentary tool before the pandemic, it evolved 
into a necessity during the pandemic, and now, 
after the pandemic is over, it offers flexibility, 
accessibility, and new ways for faculty and stu-
dents to interact. It indicates that the online ed-
ucation, in its various forms and methods, will 
possibly become a permanent method used in 
educational settings worldwide moving forward.
　On the other hand, the learning effectiveness 
of online education and maintaining sufficient 
student engagement in learning remain essen-
tial issues. Among them, difficulties in commu-
nication and interaction among class partici-
pants and in building trust among members are 
often cited as serious problems (Bhatia, 2012; 
Donelan & Kear, 2024; Papadopoulou, Andre-
ou, Kanellis & Martakos, 2000; Pitts, Wright, & 
Harkabus, 2012). These problems arise from 
the dependence on interaction among class par-
ticipants. It shows that in education offered on-
line, the critical problems are likely to be more 
apparent when project-based classes are con-
ducted as virtual groups or virtual teams rather 
than one-way delivery of lectures from the 
teacher. Project-based activities of virtual 
teams is a central function in the industry, espe-
cially after the pandemic. Many organizations 
continue to allow hybrid work-styles to their 
employees, hence, virtual teams working on 
projects has become common place. The ability 
of students to learn and accustom themselves to 

project-based activities in virtual teams is ex-
pected play a useful role in their success as in-
dustry professionals after graduation.
　Therefore, this paper will conduct a literature 
review of cases of project-based educational 
practices that have been provided in virtual en-
vironments in universities, targeting university 
education where project-based teaching is pre-
sumed to be participant-driven and can be prac-
ticed autonomously. The literature review will 
include both pre-pandemic and post-pandemic 
COVID-19 practices. In doing so, we aim to 
gain a foothold in identifying universal challeng-
es for project-based teaching management in 
virtual environments at universities.

A Comprehensive Perspective on Virtual 
Teams

　Virtual teams refer to team formations in 
which geographically dispersed team members 
communicate using Internet networking sys-
tems and electronic devices to work together to 
achieve common objectives and goals (Klit-
møller & Lauring, 2013; Mattarelli, Tagliaventi, 
Carli & Gupta, 2017; Oertig & Buergi, 2006). 
When teams with dispersed members collabo-
rate in a virtual format, there would be an ad-
vantage in being able to flexibly manage the 
team without being constrained by physical lo-
cation. On the other hand, it would be disadvan-
tageous in that the different work locations of 
each member and time differences make it diffi-
cult to share information directly and discuss 
freely among team members (Ryssen & Godar, 
2000; Stolovitsky, 2012).
　To date, most reviews of practical cases of 
the use of virtual teams have focused on teams 
composed in companies and other non-academic 
organizations (Abarca, Palos-Sanchez & Rus-
Arias, 2020; Cagiltay, Bichelmeyer, & Akilli, 
2015; Dulebohn & Hoch, 2017; Ebrahim, 
Ahmed & Taha, 2009; Espinosa, Slaughter, 
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Kraut, & Herbsleb, 2007). In recent years, 
teams have increasingly been formed by con-
vening members from multiple companies 
through strategic alliances, mergers, and acqui-
sitions (Abarca et al., 2020; Dulebohn & Hoch, 
2017). Such teaming is considered useful from a 
managerial, strategic perspective because it al-
lows individual organizations to bring their di-
verse and unique skills into a new organizational 
form (Ebrahim et al., 2009). On the other hand, 
when such teams operate in a virtual environ-
ment, especially when they are formed for 
short-term, high-end projects with time con-
straints, there is often not enough time or free-
dom for members to have sufficient ice-break-
ing opportunities and personal relationships 
with each other. Therefore, each member tends 
to attempt to collaborate with the others based 
on their own developed understanding of busi-
ness practices and project process models 
(Dhani & Sharma, 2019; Ebisuya, Sekiguchi, 
Hettiarachchi, 2021; Ellis, 2006; Greenspan, 
1989; Lenaghan, Buda, & Eisner, 2007; Shar-
ma, Dhar & Tyagi, 2016).
　Proposition 1: In both companies and higher 
education institutions, the common characteris-
tics of virtual team projects would be limited 
opportunities for communication among team 
members and a lack of opportunities for interac-
tion that is not directly related to the execution 
of objectives. In addition, the limited communi-
cation methods and lack of additional interaction 
may make it difficult for members to get to 
know each other and build trust within the vir-
tual team. Nevertheless, the type and content 
of communication and interaction required to 
achieve objectives are expected to differ be-
tween virtual teams in companies and virtual 
teams organized as part of university education. 
These differences may also lead to differences 
in the consideration of solutions for overcoming 
challenges and in the methods used to imple-
ment those solutions, so they need to be dis-

cussed separately. 
　For this reason, this paper will review previ-
ous studies of virtual team projects implement-
ed as part of online courses in university educa-
tion to compare with strategies for dealing with 
communication and communication problems 
that are necessary in virtual teams composed of 
members in companies. This process will pro-
vide a better understanding of the virtual educa-
tion required for virtual teams composed of stu-
dents who do not have strong financial and/or 
social interests in each other.

Cases of Virtual Team Project-Based 
Teaching at Universities

Pre-pandemic cases
　As noted above, pre-pandemic online educa-
tion and the accompanying practice of virtual 
team projects were not a substitute for face-to-
face team collaborative teaching but, in many 
cases, were positioned only as a complement to 
face-to-face teaching (Gamage et al., 2022; 
Mpungose & Khoza, 2022). Therefore, in many 
cases, they were introduced for the purpose of 
stimulating team collaboration and as part of the 
pursuit of convenience. As an example, Oyelere 
et al. (2020) examined the usefulness of virtual 
laboratories (VLabs) in ICT (information and 
communication technology) courses in universi-
ty education; VLabs allow students to conduct 
experiments and practical work online without 
having access to a physical laboratory and 
therefore have flexibility in terms of time and 
location. This is an advantage because VLabs 
allow for this, whereas physical labs limit the 
ability of multiple students to access the same 
resource at the same time. Nevertheless, the 
authors point out that VLabs cannot completely 
replace the need for human interaction in edu-
cation. They also noted that VLabs are highly 
technology-dependent and, therefore, cannot 
be expected to be effective in educating stu-
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dents who do not have access to the Internet or 
appropriate hardware, as has been pointed out 
in previous studies (Jafar et al., 2023; Richards 
et al., 2023; Sato et al., 2024; Wut & Xu, 2021; 
Zhang, 2023).
　One area that entered relatively early into 
teaching in virtual environments involving stu-
dent-to-student interaction is language learning 
courses; Vinagre & Esteban (2018) explored the 
use of distance collaboration in language learn-
ing, particularly among students from different 
cultural backgrounds, and how virtual exploring 
and interacting among international students 
enhances language skills and cultural under-
standing. The study was conducted as part of a 
language course for university students, in 
which students from different countries were 
paired with each other for cross-cultural com-
munication. The authors noted that this remote 
collaboration project led to significant improve-
ments in students’ language skills, especially 
communication skills. Participated students at-
tributed this to the fact that authentic interac-
tion with native speakers and students from dif-
ferent linguistic backgrounds provided realistic 
practice and allowed participants to understand 
better the cultural context of the language they 
were learning. 
　On the other hand, Vinagre & Esteban (2018) 
observed situations where coordinating across 
time zones and managing different academic 
schedules was a challenge, which led to less in-
teraction between students. In addition, some 
students struggled to incorporate the technolo-
gy required for virtual collaboration, and frus-
tration was observed in some cases, which led 
to a decrease in participation, as has been point-
ed out in Oyelere et al. (2020) other related 
studies (Jafar et al., 2023; Richards et al., 
2023).
　Taking the virtual team project a step fur-
ther, Tras et al. (2013) evaluated the effective-
ness of Global Virtual Collaboration (GVT) as a 

tool in international management education. In 
thisproject, more than 6,000 students from 80 
universities in 43 countries participated and 
worked in the assigned GVTs for two months to 
develop business proposals for real or virtual 
client companies. The project aimed to provide 
participating students with real-life experience 
of cross-cultural and virtual collaboration by 
simulating a global work environment; accord-
ing to Tras et al. (2013), the GVT project con-
tributed to developing students’ intercultural 
communication skills. Results of surveys con-
ducted during and after the project showed that 
students became more aware of cultural differ-
ences, collaborated effectively with peers from 
diverse backgrounds, and improved their team-
work. Participation in the project also exposed 
students to the challenges and complexities of 
working across cultures and time zones. It pro-
vided practical insights that can be applied in 
real business situations.
　Nevertheless, the GVT project by Tras et al. 
(2013) also identified several challenges, includ-
ing a lack of understanding and skills in the use 
of technology among participating students, lan-
guage and cultural barriers, and different atti-
tudes toward participation in the project. One of 
the most serious challenges identified was the 
coordination of interaction methods among the 
team members, as Vinagre & Esteban (2018) 
that is introduced above also mentioned. Stu-
dents initially expected cultural and language 
differences to be the most significant challenge, 
but later reported that coordinating tasks and 
communication among members proved to be 
more difficult than expected. As a result, the 
more motivated members of the project tended 
to feel frustrated after extended periods of un-
certainty about the team’s roles and expecta-
tions.
　Similar to Tras et al. (2013), Ferreira-Lopes 
& Rompay-Bartels (2020), as an example of a 
virtual project that required deeper interaction 
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between participating students, conducted a 
collaboration between students from Deusto 
Business School (DBS) in Spain and Arnhem 
Business School (ABS) in the Netherlands. The 
project aimed to develop students’ intercultural 
competencies and strengthen their ability to 
adapt to intercultural work environments 
through joint projects on cultural analysis and 
international business. The results of the pro-
ject showed that the project improved the 
cross-cultural awareness and teamwork skills of 
the participating students, as the study of Tras 
et al. (2013) also suggested. On the other hand, 
some of the participating students felt that the 
workload was too much, and miscommunication 
repeatedly occurred among the team members 
regarding the management of work time slots 
and expectations, which was pointed out as a 
problem. These issues have been similarly 
pointed out in the previous studies mentioned 
above.
　Thus, although online education and pro-
ject-based courses with virtual teams had been 
incorporated even before the pandemic, many 
challenges still remain. The study of Noteborn, 
Carbonell, Dailey-Hebert and Gijselaers (2012), 
who investigated students’ willingness to par-
ticipate and learning outcomes for online classes 
that include interaction, pointed out the impor-
tance of real-time interaction among students in 
enhancing the effectiveness of virtual classes in 
university education. Even in a virtual environ-
ment, real-time interactions among students 
are expected to strengthen their trust in each 
other, and thus, interaction is expected to be 
more effective.
　Cheng, Fu, Han and Zarifis (2016) who inves-
tigated trust formation in virtual team interac-
tions, analyzed trust formation among members 
of each group after grouping them into face-to-
face and online formats. The results indicated 
that, although there were individual differenc-
es, students tended to take longer to build trust 

due to technical problems with the online plat-
form and miscommunication that interfered with 
collaboration, and they also had problems main-
taining the trust that they had built. Students 
with higher levels of trust in their group mem-
bers tended to perform better in both the mid-
term and final evaluations of the project, sug-
gesting that building trust among members is 
key to the success of team projects. As pointed 
out in the aforementioned study (Noteborn, 
2012), although it can be possible to build trust 
to some extent through real-time interaction 
even in a virtual environment, it is still more 
difficult to do it in a virtual environment than in 
a face-to-face classroom.
　Proposition 2: Similar to the problems faced 
by virtual teams formed among employees in a 
company, virtual teams in university education 
face difficulties in building trust among mem-
bers due to limited communication and interac-
tion compared to face-to-face collaborations. 
However, online courses, as practiced prior to 
the pandemic, were primarily a complement to 
classes conducted in person. In the pre-pan-
demic period, the virtual team project-based 
courses served to diversify the educational ex-
perience by providing students with an addition-
al, open online environment that could be en-
joyed face-to-face in a closed, physical 
classroom. Therefore, although the quality of 
learning should have been compromised when 
students participated in the virtual team project 
due to the degree of adaptation to the technolo-
gy and communication difficulties on the part of 
the students, both faculty and students were 
able to selectively avoid the issues because of 
the face-to-face educational options available to 
them.

Post-pandemic cases
　The pandemic made online classes mandatory 
for both faculty and students and the lack of al-
ternatives further exacerbated the imbalances 
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identified earlier as problematic regarding par-
ticipants’ accessibility to the Internet and pos-
session of digital devices, as well as their skills 
in using them (Jafar et al., 2023; Richards et al., 
2023; Sato et al., 2024; Wut & Xu, 2021; 
Zhang, 2023). This also led to the identification 
of inequality in the education enjoyed by indi-
vidual learners as a serious problem (Sato et al., 
2024; Wut & Xu, 2021).
　On the other hand, various online stu-
dent-to-student activities that were merely 
complementary to education before the pan-
demic also became essential to learners during 
the pandemic. For example, Huang (2024) ex-
amined the usefulness of virtual communities of 
practice (vCoPs) used by doctoral students. The 
results revealed that vCoPs are effective in sig-
nificantly improving networking opportunities 
for doctoral students, enabling them to build 
professional relationships and collaborate across 
institutions. In addition to this, the vCoP also 
noted that such communities also provide emo-
tional and psychological support for the students 
who use them, helping to alleviate the isolation 
and stress that doctoral students may have as 
they continue their research during the pan-
demic. Such online communities allow students 
to easily access resources and peer feedback, 
thereby enhancing and maintaining academic 
quality and efficiency even in an environment 
with limited physical interaction.
　As faculty members became more familiar 
with online teaching methods and acquired new 
skills during the pandemic, and students became 
more comfortable with digital tools, they were 
able to implement team projects flexibly and ef-
fectively in a fully remote environment. As an 
example, Donelan & Kear (2024) reported on 
the use of global virtual teams in a technical 
communication project. In this project, students 
from several institutions collaborated to create 
and translate technical documentation. The pro-
gram allowed students to improve their techni-

cal communication skills, cross-cultural under-
standing, and effective use of online tools while 
being aware of language and time zone differ-
ences. On the other hand, as many of the relat-
ed studies up to that point have pointed out (Ja-
far et al., 2023; Richards et al., 2023; Sato et 
al., 2024; Wut & Xu, 2021; Zhang, 2023), some 
students struggled with the lack of face-to-face 
interaction, which affected team cohesion and 
overall project quality and the authors sugested 
the need for more preparation in advance and 
further support during the project to facilitate 
communication among the members.
　As the period of time during which education 
could only be achieved through online interac-
tion dragged on, research also progressed into 
bringing the virtual learning environment as 
close as possible to the real environment. For 
instance, Hassan et al. (2022) conducted a sys-
tematic review of the potential educational ap-
plications of Educational Virtual Reality Games 
(EVRGs), which are designed to enhance learn-
ing through interactive and immersive experi-
ences. The authors analyzed the technical, ped-
agogical, and gaming characteristics of various 
VR games used in educational contexts and 
found them effective in enhancing student 
learning and engagement. and interact with oth-
ers through trial and error and, ultimately, ex-
perimentation. The authors, therefore, sug-
gested that EVRGs could be a breakthrough 
educational tool that leads to deeper under-
standing and knowledge retention than virtual 
team projects in traditional online education.
　While the Hassan et al. (2022) initiative is in-
novative, as with other VR applications, EVRG 
requires VR headsets and compatible devices, 
which limits its use if they cannot be arranged. 
In addition, before introducing VR games, facul-
ty members need to fully consider whether the 
use of EVRGs is consistent with their educa-
tional goals and whether there are potencial 
negative factors such as excessive immersion in 
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games and learning distraction, that could be 
brought to students’ attention.
　In another study aimed at exploring the po-
tential for implementing VR into university edu-
cation, Cabrera-Duffaut et al. (2024) conducted 
a systematic literature review examining the 
role of VR in enhancing competency develop-
ment in university education. VR captures stu-
dents’ visual and auditory senses and it can 
create a three-dimensional digital space and 
provide a more profound psychological and 
physical experience. This immersive experience 
is expected to allow students to engage more 
deeply with the content and facilitate their un-
derstanding of even complex subjects. The 
study of Cabrera-Duffaut et al. (2024) indicated 
that VR is particularly effective in developing 
competencies that require hands-on experi-
ence, such as technical skills in fields such as 
engineering, medicine, and architecture. The 
authors noted that VR provides the simulation 
of real-world scenarios, allowing students to 
practice and hone the necessary skills in a con-
trolled environment. In addition, the immersive 
nature of the work will enable students to ex-
plore content in greater depth while maintaining 
their attention span, which is expected to im-
prove student knowledge retention and under-
standing, as well as engagement.
　While stating that the incorporation of VR 
into education can be effective, Cabrera-Duf-
faut et al. (2024) noted that funding for VR im-
plementation can be a challenge, as Hassan et 
al. (2022) also pointed out. Incorporating VR 
into university education requires significant in-
vestment in both hardware and software, as 
well as ongoing maintenance and updates. It 
would also require a comprehensive VR training 
program for faculty, as faculty must be able to 
effectively utilize VR technology in advance. 
This also will require financial, time, and other 
resources, so VR implementation will potential-
ly be a risky decision for the university adminis-

tration.
　Proposition 3: During the pandemic, online 
courses became a complete alternative to face-
to-face classes due to the urgent and serious 
need. Therefore, in order to maintain the quali-
ty and benefits of education, activities and pro-
jects involving student interaction, which are 
usually incorporated in face-to-face classes, had 
to be conducted in a virtual environment. Ini-
tially, both the faculty members provided team 
collaboration opportunities in the virtual envi-
ronment, and the students participating in the 
classes struggled with communication and inter-
action within the teams. However, as both sides 
adapted to the technology, they gradually be-
came able to effectively facilitate real-time 
communication and overcome the challenges to 
a certain extent.
　Proposition 4: Even as the pandemic is being 
settled, there are studies that focused on the 
benefits of virtual team project-based classes 
from the perspective of providing international 
educational opportunities and expanding stu-
dents’ perspectives. Therefore, while educa-
tion in physical classrooms is being resumed, 
some institutions are also operating online 
classes in parallel. On the other hand, despite 
the advantages of online classes that do not re-
quire physical travel, it remains a challenge that 
relationships and trust among members, which 
are established in face-to-face classes, are still 
difficult to build in virtual team projects. To 
tackle this challenge, the possibility of introduc-
ing VR into the educational environment is cur-
rently being explored but has yet to become a 
reality due to concerns about the practicality of 
financing the introduction of the VR system and 
the negative educational side effects of its intro-
duction.



8　　The Potential of Project-Based Teaching in Virtual Teams in Universities: Educational Benefits Expected in the Post-Pandemic Era

DISCUSSION: 

The Significance of Incorporating Virtual 
Teams into Education in a Post-Pandemic 
World
　This paper presented four meaningful propo-
sitions by reviewing prior research on 1) the 
use of virtual teams, 2) virtual team project 
practices prior to the pandemic, and 3) virtual 
team project practices after the pandemic. 
Through the review of 1), we pointed out the 
difficulty of building trust among members due 
to limited communication and interaction as the 
universal issues for virtual teams (Proposition 
1). The review of 2) tells us that virtual educa-
tion before the pandemic was complementary 
and just another option in educational styles 
(Proposition 2). Based on the review of 3), we 
have come to understand that even as faculty 
and students have become accustomed with on-
line teaching/leaning than in the past, the issues 
related to building trust among virtual team 
members have not yet been resolved (Proposi-
tion 3). The recent research have proposed in-
troducing VR into education as a solution to this 
problem, but the feasibility is not yet convinced 
(Proposition 4). 
　Reassessing in terms of their relevance and 
causality, the presented four propositions can 
lead to the following three suggestions. First, 
although the degree of individual members’ 
skills in using technology and the limitations of 
communication among members can be an issue 
in virtual team projects, they are easier to im-
plement if they are conducted as a complement 
to face-to-face classes. In other words, if com-
munication within a team is not smooth due to a 
particular member’s lack of skills in using digi-
tal tools, opportunities to meet face-to-face 
outside of class can be utilized because students 
can easily spend face-to-face time outside of 
class, both on and off campus. By allowing 
members to get to know each other well enough 

on such occasions, the team members can build 
the relationships necessary to accomplish the 
virtual team project during the course. When 
using this “semi-virtual team” format in con-
structing online classes, the advantages of con-
ducting classes online can be combined with the 
advantages of face-to-face interaction to opti-
mize the promotion and management of the 
course. This advantage cannot be realized in 
virtual teams, such as international or global 
teams in a company, which are actually com-
posed of those at a distance from each other.
　Second, when it is impossible to take advan-
tage of opportunities to meet face-to-face, such 
as when students collaborate on international 
projects that are geographically distant from 
each other, it will be more difficult to build trust 
among team members than when such opportu-
nities are provided. In teams that must collabo-
rate completely remotely, interaction among 
team members is limited, and real-time commu-
nication is also difficult when time differences 
are large. Therefore, when such fully virtual 
teams are used, more advanced preparation and 
extra care for students are required on the part 
of the faculty than when classes are run by 
semi-virtual teams. In this regard, a virtual 
team in a company can plan a business trip to 
meet face-to-face with specific virtual members 
if it is necessary. On the other hand, in the case 
of university education, it is impractical for fac-
ulty to lead students to visit universities outside 
of their home country to provide opportunities 
to get acquainted with the collaborating stu-
dents. Therefore, in a fully remote virtual team 
project class, instructors should provide ample 
time for ice-breaking among students, and must 
ensure that all participating students benefit 
from the opportunity. Allocating more time for 
icebreaking may be easier to achieve in univer-
sity education than in corporate virtual teams, 
where project deadlines are more restrictive.
　However, this disadvantage also opens the 
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door to providing further skill development on 
the part of the students. In other words, since 
communication is more difficult in a fully virtual 
team than in a physical, virtual team or a 
semi-virtual team, students will have to be cre-
ative in order to facilitate the project in such a 
difficult environment and continue to interact 
with other members, communication skills can 
be improved further. In this respect, the cur-
rent online education is considered to have 
greater educational significance than the educa-
tion using VR, which has been under considera-
tion in recent years.
　The third is the importance of continuing to 
use the skills gained by not giving up education-
al delivery during the pandemic to continue pro-
ject-based teaching with virtual teams at uni-
versities when many universities forced “Emer-
gency Remote Teaching.” The pandemic has 
brought about the development of digital tools 
that both faculty and students can use to im-
prove their skills in the use of digital tools and 
to make their literacy useful. Online classes re-
main a viable and effective educational method 
even now that the pandemic is under control, 
especially when natural disasters or changes in 
social conditions make it difficult for both in-
structors and students to get together at a 
classroom. Therefore, there is value in continu-
ing online education with virtual teams to en-
sure that students do not lose their digital liter-
acy and that instructors who developed such 
skills can train the next generation of digital ed-
ucation instructors. Many previous studies pre-
dict that the globalization of business will lead to 
companies increasingly using virtual teams for 
product development, marketing, and other ac-
tivities (Ebisuya, et al., 2021; Gibson, Huang, 
Kirkman, & Shapiro, 2014; Gilson, Maynard, 
Young, Vartiainen & Hakonen, 2015; Hertel, 
Geister, & Konradt, 2005). Therefore, it is 
highly significant to continuously introduce vir-
tual team projects into the education of univer-

sity students who are in the stage before they 
enter the workforce as practitioners.

CONCLUSION

　This paper reviewed the cases of virtu-
al-team project-based education that have been 
practiced, both before and after the pandemic. 
The results indicated that online education us-
ing virtual teams is still effective even after the 
pandemic and significant to use in combination 
with traditional face-to-face classes. To further 
clarify the educational methods needed specifi-
cally for virtual teams-project courses, more 
cases of team projects practiced in face-to-face 
courses and more cases dealing with pro-
ject-based teaching with semi-virtual teams 
should be reviewed in the future. Examining 
these cases and comparing them to the four 
propositions presented in this paper will make it 
possible to identify management problems spe-
cific to entirely virtual teams and recommend 
appropriate measures to address them. Such 
measures will be useful in training students to 
successfully handle potential issues when work-
ing in virtual teams in the industry.
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