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Abstract. With the increase in remote work and distance education (EaD) and the growing use of video
conferencing tools and virtual environments for learning and collaborative work, it is essential to ex-
plore existing tools to such tasks - as well as pointing out future trends in this constantly evolving field,
whether in teaching activities, academic or market work. We can mention the tools for virtual meetings,
web-binars and event transmission, enabling the carrying out of teaching activities, presentations and
various works, carried out remotely. or hybrid - breaking geographical barriers, allowing everyone to
participate regardless of where they are at the moment. The role of augmented reality (AR) in virtual
and hybrid meetings and events also stands out - showing the potential for this technology to transform
the user experience by providing more immersive and efficient interactions. There is also the integration
of collaboration tools in virtual reality (VR) environments, offering spaces for teaching, working and
participating in fully immersive virtual events . This article seeks to provide a comprehensive overview
of these technological innovations that shape the future of activities carried out remotely - offering valu-
able insights for students, teachers, professionals in general, business leaders and researchers interested
in maximizing the potential of such digital resources. Furthermore, it is intended to reflect on the im-
plications of these trends, by highlighting the potential benefits (in terms of efficiency, productivity and
flexibility), while at the same time recognizing the challenges associated with the adoption of these tech-
nologies, such as privacy issues
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cal innovations. academic activities.
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1 Introduction

In the last 30 years, there has been a very rapid de-
velopment of computer technologies and the internet
[5]. This, together with other technological advances
(mainly telecommunications), played a significant role
in the most diverse professional and teaching-learning
activities, changing the way people they carry out their
activities, communicate and experience reality. How-
ever, the intensification of the adoption of computa-
tional technological resources for the development of
remote activities was significant during the pandemic
COVID-19 - which began in March 2020 and forced
people to carry out their activities (which until then

were carried out in person), so remote and virtual -
due to the mandatory social isolation to mitigate the
speed of spread and contamination by the disease in
the population [14]. Although already there were dis-
tance learning and collaborative remote work method-
ologies previously Due to the pandemic, there was a
need for a rapid emergency adaptation from face- to-
face work/teaching to virtual, during the time of so-
cial isolation collective due to the health emergency.
Thus, education at all levels (from basic to postgrad-
uate studies), as well as research activities, university
extension, holding of academic events (such as con-
gresses and symposiums), defenses of course comple-
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tion work and even graduations (and other events cor-
porate and social) began to be carried out virtually [4];
[18]. This made students, teachers, and workers in gen-
eral, in the midst of a health crisis, had greater contact
with virtual teaching-learning, remote work and hold-
ing events, as an alternative to carrying out such ac-
tivities in a in-person physical space. Faced with this
emergency change in the teaching-learning dynamics,
as well as well as remote work in the corporate envi-
ronment, which occurred during the pandemic, it is be-
lieved that this has motivated several legacies for the
post-pandemic [4]. Obviously, remote activities would
not be a substitute total of the respective face-to-face
modalities (even more than many people have greater
motivation for face-to-face mode, due to the greater
human connection in these situations). However, this
greater familiarity with digital telecommunications re-
sources, opens paths for a greater presence of digital
resources in activities diverse academic and work activ-
ities, enabling remote/hybrid activities to be carried out
on a larger scale. According to Cardoso [4], Siqueira
[19], some questions and hypotheses can be formulated
such as:

• Will remote and/or hybrid teaching and work be
part of academic/corporate culture in an increas-
ingly intense way?

• Possibility of international conferences, sympo-
siums, congresses, may will also be in web mode
via videoconference, in parallel with the real-
ization face-to-face (i.e., hybrid), thus eliminat-
ing the obligation for a researcher who wants to
present their work to travel to present them - which
saves financial resources for travel, accommoda-
tion, food, even optimizing this professional’s time
in relation to their work;

• It would open up opportunities for flexibility for
masterâs students and doctorate, could during the
vacation months of their classes (but with ongo-
ing research) carry out their activities remotely in-
stead of to attend university during this time (en-
abling them, for example, spend more time with
their families in the months without classes);

• Enables greater availability of sandwich masters
and doctorates in which part was made outside
the institution of origin - national or international
- could be subjects taken remotely - eliminating
travel expenses, living in another country, distance
from family, difficulties in adaptation to another
culture, greater facilities for students with disabil-
ities who so wish (since many of them have diffi-

culty adapting and/or need a companion), among
other advantages;

• Possibility for undergraduate students, graduate
students and researchers to participate in various
congresses via videoconference if they prefer -
therefore, travel expenses, hotels, time spent and,
in many cases, documentation. This mainly ben-
efits academics with limited financial conditions
who need to participate in the congress, but who
are unable to obtain institutional financial aid - or
who have mobility difficulties for reasons several;

• Reduces or eliminates the constant need to travel
for work in the middle corporate, reducing costs
with travel, displacement, time, and even possible
accidents that may occur along the way (and which
the company would have to offer financial support
to the employee or their family members).

Evidently, the academic experience of academic activ-
ities and work post-pandemic does not bring the nega-
tive association of social isolation forced as in the pan-
demic [4]; but rather a new way of teach, learn, and
work - overcoming the limits of geographical barriers
and availability of time for those involved, as well as
an interesting way of reduction of expenses for hold-
ing/participating in classes and academic events [15],
research and corporate, and thus enable an increase in
participants due to such advantages. In the next sec-
tion, several computational technologies will be shown
that enable work and teaching in a remote, virtual way,
to carry out activities mentioned above. Several of these
applications have versions free (which offer several fea-
tures) and premium (paid, which offer a even greater
number of features), but in this article we will empha-
size the free versions of the tools in question.

2 RELATED WORKS

According to Marinho [11], there are several technolo-
gies that serve remote teaching, Many of these tools are
free - available for both computers and mobile devices.
In this way, they can be used as if they were a ”virtual
classroom/auditorium/office”. As examples, video con-
ferencing tools for meetings, virtual classes or lecture,
mentioned below in this article. There are also tools for
transmitting lectures, events, round tables and similar
events, which will also be exemplified in this article -
as well as virtual environments that enable virtual in-
teraction group chat, functioning as virtual discussion
rooms - also widely used in virtual ”coffee-breaks” of
events that are held virtually/remotely.
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2.1 Videoconferencing Tools

Among the most used video conferencing tools, we
can mention Google Meet, Skype, Zoom and Microsoft
Teams as examples. Google Meet is a tool from the
company Google, which allows video calling, voice and
group screen sharing [2] [11]. There is a free version
and a premium version, which is paid. The free version
serves a few users and videoconferences have a time
limit. Google Meet can be accessed via the web (to
do this, the user must click on a link generated when
creating the video conference) or via the application
(which can be installed for free on several smartphones
or tablets). Anyone who is part of the same institu-
tion as the creator of the videoconference (host) does
not need permission to join the call (it is enough to be
connected via the institutional email account and have
access to the link or access code). Users who are not
part of the same institution need to have their entry re-
quest approved by the host - which, in turn, provides
additional permissions, such as the possibility of dis-
able guests’ microphones and remove participants who
are disrupting the event [11]. Skype is a video, audio
and text communication application available for vari-
ous platforms. It is free to download and use (although
some optional elements are paid), and it is considered a
good tool for working remotely with other people [13].
Currently, Skype is owned and developed by Microsoft.
Among its various features are video calls (which can
be for a single person or several people at the same time
on the platform, and which may or may not be recorded
at the choice of whoever makes the call) and sending in-
stant messages to other users via chat. It also allows the
user to share their screen during a video call, in video
classes, virtual event presentation or company meeting.
Thus, it makes it possible to display various documents
to other call participants in real time, sharing what is
on their desktops without having to send links to do
so [13]. Other Skype features include end-to-end en-
cryption (a security measure that prevents the call from
being intercepted by people outside the meeting); live
subtitles (useful for people with hearing impairment or
when there are elements that make it difficult to hear
what is being said, such as noise in the environment,
and which display a transcript of the content screen ev-
erything said). Another feature that deserves to be high-
lighted is the translation feature, which allows two peo-
ple to talk in different languages, since hat the applica-
tion translates each side of the conversation in real time
[13]. In this way, they can be useful in educational,
congress and work spaces (all carried out virtually or
in a hybrid way), in which have an international scope,
with participants from different countries and different

native languages. Zoom is another video conferenc-
ing tool that works in a similar way to Google Meet,
in terms of how to join and participate in the meeting,
as well as the specific settings that the host has in the
video call. A user can have a free account to organize
video calls - for example, a freelance professional who
sometimes needs to meet virtually with clients, patients,
students, etc. [8]. In the free version, calls can be made
with up to 100 participants, with a time limit per video
call with more than 2 people. If participants want to
continue the meeting, they will have to access Zoom
again and create a new session, which will also have
the same time limit. Just like Google Meet, during a vir-
tual meeting, users can ”share their device screen with
other participants, communicate via chat, use a white-
board to take notes, send files such as photos or docu-
ments and record the video call” [8]. Microsoft Teams,
which also has a free version, makes it possible, like the
applications mentioned previously, to ”chat with other
people, share files online and collaborate with anyone,
from virtually anywhere, all in a ’single application’ ”
[12]. It also allows you to send links to documents,
upload files or share photos with up to 5 GB of cloud
storage. One of the features of Microsoft Teams that
deserves to be highlighted is Communities, which con-
sist of a safe virtual space for virtual group activities,
where people interact and share information for differ-
ent purposes (for example, manage meetings for an as-
sociation, plan a friends’ soccer game, or get tips from
the local dog breeders group); thus, the user can easily
invite other people to their community. Management
tools ”allow a community creator to adjust and manage
settings for a community, including membership roles,
community name, description, and guidelines ” [12].

2.2 Live Streaming Tools

Among several tools for live transmission of events, lec-
tures, classes - both online events and hybrid events
(which take place in person at a location, but are broad-
cast for those who want to participate remotely), we can
mention Instagram Live and You Tube Live. Instagram
Live is a broadcast tool on the social network Insta-
gram, created in 2016 as a feature of Instagram Sto-
ries - which also comes free of charge, gaining space as
one of the main means of creating content on the net-
work, due to the high popularity of live streaming on
other platforms and on Instagram itself [16]. ’ It is a
tool that can be used to transmit lectures, round tables,
and various academic events, carried out in a hybrid or
remote mode. To use this resource, the user creating
the event simply needs to have a cell phone/tablet with
the Instagram app downloaded and an account created.
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In the app, just click on the new publication icon and
scroll to the right until live. As for the camera, if the
live is being done with just one person, they will need
to control the application, using the front camera for
transmission. If there is another person helping with
the transmission, the rear camera can be used without
problems. Regarding transmission performance, so that
there are no crashes: ”a device with a good proces-
sor, large amount of RAM and storage is recommended.
The minimum RAM required by Instagram is 2GB, but
4GB and 6GB are more suitable for lives” [16]. You
can use the built-in microphones of the mobile device
itself, or an external microphone, such as a lapel micro-
phone, for example. In fact, an external microphone can
provide better sound quality to be captured in the envi-
ronment and transmitted to other internet users - who,
connected to Instagram through their own devices, will
be able to watch and interact in real time via chat . You
Tube Live, like Instagram Live, allows you to broadcast
a live event, teaching a class or presenting a workshop.
YouTube has the tools to help manage live streams and
interact with viewers in real time. Live broadcasts on
YouTube can be done with a webcam, a mobile device
(simple options for beginners) or a broadcast encoder.
”The encoder for live broadcasts is ideal for more ad-
vanced events, such as those that broadcast the content
creator’s screen or a game, that use external audio and
video hardware and that require management of a com-
plex production - for example, several cameras and mi-
crophone” [22].

2.3 Webinar Platforms

Although video calling apps (such as those mentioned
previously in this article) are used to hold small meet-
ings, webinar solutions have the difference of making
it possible to bring together a much larger number of
people online. Among the platforms developed specif-
ically for holding total events, virtual, we can mention
GoToWebinar and Remo, among others existing on the
market. GoToWebinar is an online meeting platform
that features applications free for web, Android and
iOS. Just like other platforms previously, it allows you
to create and participate in online conferences, but with
the difference to offer advanced interactivity features -
including chat, polls, sending questions from the audi-
ence and screen sharing. Although the download is free,
use itself requires a monthly subscription [20]. There
is even a version of the application in Brazilian Por-
tuguese. It has a desktop application that can be used
without the need for installation, and allows the trans-
mission of images and presentations in real time for an
audience [20]. In this application, it is possible to gather

up to 100 people at an event, with the right to admin
control to control participants’ microphones, avoiding
unwanted interference. To use it, enter a code to gain
access to the virtual room. Once there, the presenter can
control the audio and content displayed on everyone’s
devices. And all operations performed on the desktop
are displayed to participants. There are also features
such as allowing questions from the audience, polls and
sending of general questions from the presenter â repro-
ducing the interactivity that exists in a face-to-face pre-
sentation. It also allows the recording of meetings and
presentations, as exists in other similar applications, en-
abling the lecture to be watched as many times as pos-
sible. times as necessary by the participants - in addi-
tion to enabling the speaker, if he wishes, to later dis-
seminate the material to those who prefer watch on de-
mand [20]. Remo is a platform that stands out for offer-
ing an event experience virtual environment that simu-
lates a physical environment, promoting more natural
and spontaneous meetings between participants [17].
Among its features, one can highlight the interactive ta-
ble environment - which consists of the representation
of participants through avatars that can move between
different virtual tables. Each of these tables can host a
conversation or presentation, allowing networking and
interactions similar to those of a physical event [17].
Furthermore, there is a resource that provides structured
networking, by allowing participants to move freely be-
tween tables, interact with other participants and ex-
change contact information intuitively [17]. Further-
more, it provides video and audio integration, support-
ing video conferences and audio conversations at each
virtual table, providing closer and more effective com-
munication among the participants [17]. In addition to
networking, Remo offers tools such as virtual white-
boards for group brainstorming, document sharing and
support interactive presentations. Remo is designed to
be intuitive and easy to use. use, for both organizers and
participants, with an interface which simulates a phys-
ical environment in a virtual way. Among some fea-
tures of Remo that differentiate it from GoToWebinar,
mentioned previously, we can highlight, for example,
the event format: the Remo replicates the experience of
physical events with tables and interactive networking,
while GoToWebinar is more traditional, offering struc-
tured webinars for presentations, workshops and online
training. As for the focus on networking, Remo is spe-
cially designed to facilitate networking and social in-
teraction between participants, which can be more lim-
ited on platforms like GoToWebinar, which are more
focused on formal presentations and specific interac-
tions during webinars. Furthermore, the Remo allows
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for greater personalization of the participantâs experi-
ence, with freedom of movement and interaction in a
3D virtual environment, while GoToWebinar is more
focused on presenting content in a direct and efficient.

2.4 Augmented Reality Tools for integration at vir-
tual events

Augmented reality (AR) can be integrated in several
ways to improve the experience in videoconferences
and online events, making them more attractive to
participants who are often geographically dispersed.
These augmented reality applications not only make
events online more engaging and interactive, but also
offer new ways to communicate complex information
and improve the overall experience of participants [1].
Among the examples of applications integrating aug-
mented reality into platforms that enable online events
and presentations, we can mention, for example, ex-
ample, Blippar - which is an augmented reality plat-
form that offers several solutions for integration into on-
line events and presentations [3]. There is also Spatial,
which since 2020 has been offering a social augmented
reality workspace on mobile devices - enabling let peo-
ple log into their 3D experience by making the work-
place virtual space more accessible, and which in 2021
started to provide a 3D collaborative space through web
browsers. as well as galleries where you can, for For
example, displaying art with non-fungible tokens, or
NFTs [10].

2.5 Integration of Collaboration Tools with Am- Vir-
tual Reality environments

The integration of collaboration tools with virtual real-
ity environments (VR) allows teams to work together
more immersively and efficiently [1]. Among these
tools, it is worth highlighting the virtual whiteboards,
present in tools such as Conceptboard - where Partic-
ipants can collaborate, take notes and sketch ideas us-
ing gestures and drawing tools in VR environments [6].
There is also applications that enable collaborative de-
sign, such as Gravity Sketch for example - which al-
low design teams to create 3D models in real time,
where can work together to iterate and visualize con-
cepts directly in virtual reality environments [9]. They
also deserve to be highlighted platforms like EngageVR
for example, which are used for training corporate and
simulations, where participants can interact with simu-
lated scenarios, carry out practical training and prac-
tice collaborative skills in a virtual environment, in-
volving spatial computing, AI and metaversion services
[7]. There are also virtual interaction tools such as

VR-Chat, which allow teams to hold brainstorming ses-
sions, workshops creative and networking events in vir-
tual environments, using avatars to interact and collab-
orate [21]. These VR integrations with environments
virtual collaboratives, therefore, increase efficiency and
collaboration between geographically dispersed teams,
in addition to offering new possibilities for collabora-
tive work in more engaging and immersive environ-
ments provided by virtual reality.

3 CRITICISM AND SUGGESTIONS

3.1 Advantages and Challenges

The growing advancement of virtual/remote modalities
of work, teaching-learning and holding of events, brings
a transformation in their dynamics - in addition of re-
defining traditional work and education paradigms, also
opens up doors to significant innovations with the inte-
gration of emerging technologies such as virtual real-
ity (VR) and augmented reality (AR), providing a more
immersive and motivating experience in the virtual en-
vironment. Among the potential benefits of improv-
ing tools for activities virtual services, one can men-
tion, for example, the increase in efficiency and pro-
ductivity, since videoconferencing tools allow collabo-
ration in real time between globally distributed teams,
reducing the need for travel and optimizing working
time. In addition, there is a gain in flexibility and ac-
cessibility in relation to education remotely and hold-
ing events online - as it provides access to educational
content and academic presentations from anywhere in
the world, allowing students, teachers and researchers
to overcome barriers geographical and temporal. Other
important points to be highlighted are the immersive ex-
periences and interactive (provided by the integration
of VR and AR in learning and work by facilitating the
simulation of complex environments and the visualiza-
tion of abstract concepts in a more tangible way). and
innovation collaboration in virtual collaborative envi-
ronments, since they they encourage creativity and in-
novation, allowing teams to work on complex projects
together, regardless of the physical location of mem-
bers. However, there are some associated challenges
that need to be mitigated so that the growing use of
such virtual resources is successful. Among them, is-
sues of privacy and security can be mentioned, since
the growing dependence on digital platforms requires
increasing attention to the privacy of user data and se-
curity cybernetics, requiring strict measures to protect
sensitive information. Another important factor to be
mentioned are possible technological and accessibility
barriers: since, due to various social inequalities, not
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everyone has adequate access to the technologies nec-
essary to fully participate in virtual environments. Fur-
thermore, it is important that the design of such plat-
forms and tools meets the needs of users with any dis-
abilities (PwD). Finally, it is worth mentioning some
cultural and organizational challenges that may still ex-
ist, since adapting to the change to remote work and
learning models requires mentality adjustments to the
new ways of working, studying and participate in events
- including managing virtual teams and developing dig-
ital skills.

3.2 Future Trends

Among possible future trends, it is observed that greater
integration of immersive technologies such as VR and
AR into video conferencing platforms and virtual learn-
ing environments is expected, improving the user ex-
perience and expanding educational and collaborative
possibilities. Furthermore, it is believed that adaptive
and personalized tools will be essential to meet indi-
vidual learning and work needs, allowing for more per-
sonalized and effective experiences. It is also observed
that the trend towards hybrid work and learning models
that combine face-to-face and virtual interactions will
become increasingly common, offering flexibility and
adaptability to users. Furthermore, rapid technological
evolution will continue to drive new forms of digital in-
teraction, promoting continuous innovation in how we
collaborate, learn and work.

4 CONCLUSION

Video conferencing technologies and virtual environ-
ments are revolutionizing the way we work and learn,
offering flexibility and collaboration without geograph-
ical limits. However, there is great importance in ob-
serving and mitigating associated challenges, such as
privacy and security, in a careful and proactive manner.
The responsible integration of virtual reality (VR) and
reality Augmented augmentation (AR) can further en-
hance these benefits, providing immersive and effective
experiences in both education and work, making activ-
ities carried out collaboratively and remotely more at-
tractive (and, thus, reducing the need for travel for phys-
ical spaces and reducing the financial and time costs in-
volved). For future work, case studies are suggested
relating to users’ experiences in relation to the vari-
ous tools mentioned in the text (and other similar ones),
showing what they liked about such platforms and what
could be developed/improved in them, later, to further
improve the experiences.
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