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Abstract.

Advances in digital technology have changed the way education is delivered with
the Metaverse as one of the latest innovations offering an interactive virtual space
for learning. In this context, Gemini Al emerges as a potential tool to enhance digital
communication strategies. However, there is a lack of understanding on how effective
Gemini Al is in overcoming communication barriers that often arise in virtual interactions
in the Metaverse, as well as how it can improve user engagement and experience. This
research aims to examine the implementation of Gemini Al as a tool to optimize digital
communication strategies in the Metaverse. Gemini Al, developed by Google, has
multimodal capabilities to process text, audio, image, and video data, thus improving
the quality of interaction and user engagement. This study used purposive sampling
method involving 30 university students who use Gemini Al as samples. Data were
collected through questionnaires and in-depth interviews to evaluate the effectiveness
of using Gemini Al in various aspects of communication. The results showed that
Gemini Al is an effective platform to optimize digital communication strategies in
communication quality, ease of interaction, and reduction of misunderstanding in a
virtual environment with an average indicator value of 60.22% of respondents strongly
agreeing and 33.08% agreeing. The findings confirm the potential of Gemini Al in
supporting more effective and efficient digital communication in the Metaverse, and
offer recommendations for further development.

Keywords: digital communication strategy, education, Gemini Al, Metaverse, virtual
interaction

1. Introduction

Advances in digital technology have changed the way education is delivered with
the Metaverse as one of the latest innovations offering an interactive virtual space
for learning. In this context, Gemini Al emerges as a potential tool to enhance digital

communication strategies. However, there is a lack of understanding on how effective
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Gemini Al is in overcoming communication barriers that often arise in virtual interactions

in the Metaverse, as well as how it can improve user engagement and experience.

The cycle of human life seems to be moving at a rapid pace nowadays. Digitalization,
which has penetrated almost all aspects of life, has managed to eliminate the bound-
aries of time and space between us. [4] Today, the rapid advancement of technology
and science, which we cannot avoid because it always develops along with various
fields of science, has an impact on all aspects of human life. [2] Today, technology is
developing very quickly and undergoing significant changes, especially with the arrival
of 5.0 technology. 5.0 technology offers stronger connectivity between humans and

machines, as well as between machines and other machines. [6]

The development of technology has had a major impact on various sectors, such as
communication, transportation, health, entertainment, and education. [10] Technology
is a creation that utilizes human intelligence to facilitate daily life. [19] From the advent of
the internet to the implementation of artificial intelligence systems, these developments
have not only led to innovation, but also created new realities that change the way we
work, communicate and live our daily lives. [14]

One such technology that has recently emerged and offers great potential to change
the way we interact is the Metaverse. In this digital age, the Metaverse brings significant
changes with the presence of the latest innovations that redefine various aspects of our
lives. [20] [24] Many people think of the Metaverse as a new term, but the concept is
actually not new. The term Metaverse was first introduced in 1992 in Neal Stephenson’s

speculative fiction novel Snow Crash. [7]

The metaverse is a concept of a virtual environment consisting of a digital space
that exists and is accessible to users via the internet. It creates a virtual world where
individuals can interact with each other, take part in virtual activities, and even create
new content. [9] The Metaverse is therefore a social network that connects users to each
other, creating an immersive digital environment in a continuous multi-user platform. It
enables users to communicate effectively through dynamic real-time interactions with
digital artifacts. [21]

Artificial Intelligence (Al) is a branch of computer science that focuses on developing
computers and systems that can perform tasks that would normally require human intel-
ligence. [22] Artificial Intelligence (Al) is intelligence that is integrated into a system and
can be organized in a scientific context. [17] However, while the Metaverse offers great

potential, there are still challenges in creating smooth and effective interactions within it.
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Communication barriers such as difficulty understanding the context of conversations,
lack of user engagement, and technological limitations often stand in the way of an
optimal user experience. It is in this context that artificial intelligence (Al) begins to play
an important role, by offering solutions to overcome such barriers.

This research focuses on the use of Gemini Al, an advanced artificial intelligence
tool designed to optimize digital communication within the Metaverse. Google’s Gemini
Al represents a major leap forward in chatbot technology, with advanced capabilities
and innovative features. One of the key advantages of Gemini is its design as a
“native multimodal” model, which allows it to process and learn from different types
of data, including text, audio, and video. Gemini’s technical capabilities are evident in
its ability to analyze complex data sets, such as graphs and images, which is a significant
improvement compared to previous Bard Al models. [8]

While Gemini is an easy-to-use and efficient Al tool, it has changed the way we access
and interact with information by providing more sophisticated, accurate and contextually
relevant responses. According to a report from the Google team. [1] Gemini, a new
multimodal artificial intelligence (Al) tool launched on December 6, 2023, is Google’s
DeepMind Al model equipped with Visual Language Model (VLM) technology. It com-
petes directly with ChatGPT, GPT-4, and GPT-4 with vision from OpenAl (Coles, 2023).
These Al tools include various large language models (LLMs) and natural language

processing (NLP) technologies. [5]

This introduction will further discuss the background to the emergence of the Meta-
verse and the role of artificial intelligence in facilitating communication within it. It
will then outline the relevant literature on the use of Al in digital communication,
which includes previous studies that have examined the effectiveness of Al in various
communication contexts. This is important to place this research in a broader context
and to demonstrate the scientific novelty of this study, which is the specific focus
on the use of Al in the Metaverse environment. Next, the introduction will direct the
discussion to the main problem that this study aims to solve, namely how Gemini Al can
overcome communication barriers in the Metaverse and to what extent this technology
can improve the quality of user interactions. This problem statement will be followed
by a hypothesis stating that the use of Gemini Al can significantly improve the quality

of communication and user engagement in the Metaverse.

Relevant research has been conducted by Amrru Suganda which discusses the

features of three Als designed to help teachers by comparing: Gemini, ChatGPT, and
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Claude Al. The article aims to help teachers choose the right Al for their needs. The
article also discusses the advantages and disadvantages of each Al. [18] In this study,
we highlight the use of Gemini Al as a tool to optimize digital communication strategies,
particularly in the Metaverse environment. This research offers novelty compared to
a previous study conducted by Amrru Suganda, which focused more on comparing
the features of three Als-Gemini, ChatGPT, and Claude Al-to assist teachers. While
Suganda’s study provides guidance for educators in selecting an appropriate Al, this
research specifically explores the effectiveness of Gemini Al in enhancing virtual inter-
action by utilizing multimodal technologies that include text, audio, and video.

The main issue raised in this research is the lack of understanding of how effective
Gemini Al is in overcoming communication barriers that often arise in virtual interactions
in the Metaverse, as well as how it can improve user engagement and experience.
Based on this, the main hypothesis proposed is that the use of Gemini Al is effective
in the quality of digital communication in Metaverse compared to conventional digital
communication methods. This research aims to evaluate the effectiveness of Gemini
Al, identify its strengths and weaknesses, and analyze its impact on user engagement,
with the hope of providing strategic recommendations for the optimization of digital

communication in an increasingly complex virtual world.

2. Methods

This study used purposive sampling technique with a sample of 30 students who used
Gemini Al as a digital communication tool in Metaverse. Data were collected through
questionnaires and in-depth interviews. The questionnaire consists of 15 statements that
measure various aspects of the effectiveness of using Gemini Al, such as communication
quality, ease of interaction, and ability to respond to user commands. Interviews were
conducted to gain deeper insights into users’ experiences when interacting with Gemini

Al.

2.1. Research Instrument

The instrument used in this study was a questionnaire observation sheet that included
15 statements, each of which was designed to evaluate different aspects of interaction

with Gemini Al. Table 1 below is the table of the research instrument:
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TABLE 1: Survey on the Effectiveness of Using Gemini Al in Digital Communication.

Number

10

"

12

13

14

15

Statement

Gemini Al improves the qual-
ity of communication in the
Metaverse

Using Gemini Al makes it easy
to interact with other users

Gemini Al helps overcome vir-
tual communication barriers

Gemini Al's NLP feature makes
it easy to understand the con-
text of conversations

| feel more engaged when
using Gemini Al

Gemini Al helps me organize
conversations more efficiently

Audio and visual quality during
interactions in the Metaverse is
better with Gemini Al

| feel more confident in commu-
nicating using Gemini Al

Gemini Al makes it easier to
collaborate with other users in
the Metaverse

Time spent in interaction using
Gemini Al is more effective

Gemini Al provides relevant
communication suggestions
when interacting

| feel Gemini Al enriches my
virtual interaction experience

Use of Gemini Al reduces
misunderstandings in
conversations

I am more focused in conversa-
tions when using Gemini Al

Gemini Al allows me to express
myself better

Indicator

Communication
Quality

Ease of Interaction

Solution to
Communication
Barriers

Understanding
Conversational
Context

User Engagement

Conversational

Efficiency

Audio Visual
Quality
Confidence in

Communication

Ease of
Collaboration

Effectiveness  of
Interaction Time

Relevance of Com-
munication Advice

Virtual Interaction
Experience
Enrichment

Misunderstanding
Reduction

Focus in
Conversation

Self-Expression
Ability

Strongly
Agree

Agree

Disagree

Strongly
Disagree

Table 1 above shows the statements in the questionnaire used to measure the

effectiveness of Gemini Al in various aspects of digital communication in the Metaverse.

Respondents were asked to indicate their level of agreement with each statement, which

was then analyzed to identify areas where Gemini Al has made the greatest impact,

such as improved communication quality, ease of interaction, and ability to overcome

communication barriers.
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2.2. Research Procedure

The following (Table 2) is the research procedure adapted to the method used:

TABLE 2: Research Procedure.

Stage Activities Description

Formulating research problems related to the effec-
Formulation of the . tiveness of Gemini Al in digital communication in the
Identify the problems . s
Problem and Research L Metaverse and establishing research objectives to
L and objectives. . . .
Objectives evaluate various aspects of the effectiveness of using
Gemini Al.

Determining the research population (students using
Determination of Popu- Selection of population Gemini Al in the Metaverse) and selecting 30

lation and Sample and sample students as a sample through purposive sampling
technique.
Developing a questionnaire consisting of 15 state-
Development of Preparation of the ments to measure the effectiveness of using Gemini
Research Instruments questionnaire. Al in terms of communication quality, ease of

interaction, and ability to respond to user commands.

Distributing questionnaires to all selected samples
and collecting data from respondents, as well as
conducting in-depth interviews.

Implementation of Data dissemination
Research and collection

Preparing a research report that includes find-
Preparation of the ings from surveys and interviews, discussions, and
research report implications for the education sector, particularly
regarding the use of Al in the Metaverse.

Reporting Results

Evaluating the overall research process, drawing
Evaluation and Final evaluation of the conclusions based on data analysis results, and
Conclusion research. providing recommendations for further development
of the use of Gemini Al in digital communication.

Table 2 above summarizes the research procedures conducted in this study. The
research uses purposive sampling techniques with a sample of 30 students who use
Gemini Al as a digital communication tool in the Metaverse. Data was collected through
surveys and in-depth interviews, which were analyzed statistically and qualitatively to
evaluate the effectiveness of using Gemini Al in enhancing communication quality,
ease of interaction, and the ability to respond to user commands. Each stage of this
procedure is designed to ensure that the research is conducted systematically and that
the results obtained can provide a clear picture of the impact of Gemini Al in the context

of education and digital communication.

3. Results and Discussion

The results of the survey indicate that the majority of respondents feel that Gem-

ini Al has significantly improved the quality of communication and user engagement
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in the Metaverse. Respondents reported that the NLP features of Gemini Al helped
them better understand the context of conversations, as well as facilitated interactions
and collaboration with other users. In-depth interviews confirmed these findings, with
many participants stating that they felt more confident and focused when interacting
using GeminiAl. Gemini Al has also proven effective in reducing misunderstandings in
conversations, which often pose challenges in virtual interactions. With its multimodal
capabilities, Gemini Al allows users to express themselves more freely and deeply,
which in turn enhances the quality and depth of interactions in the Metaverse. Table 3
below shows the effectiveness of respondents in using Gemini Al.

Table 3 above presents the results of a survey evaluating the effectiveness of using
Gemini Al in enhancing digital communication in the Metaverse. Based on the data, the
majority of respondents agree or strongly agree that Gemini Al provides a significant
improvement in various aspects of interaction, such as communication quality, ease of
interaction, and reduction of misunderstandings. Only a small portion of respondents
disagreed with the statements provided, indicating that Gemini Al is generally regarded
as effective by users.

Table 4 summarizes the survey results in percentage form, indicating the level of
respondents’ agreement with various indicators of Gemini Al’'s effectiveness in digital
communication within the Metaverse. The majority of respondents strongly agree that
Gemini Al is effective in enhancing communication quality, facilitating interactions, and
reducing misunderstandings. The indicators with the highest approval percentages are
“Quality of Communication” and “Quality of Audio Visual,” indicating that these aspects
are most valued by users. On the other hand, the indicator “Confidence in Communica-
tion,” although also high, has a slightly lower percentage, which may suggest an area
that can still be improved.

In this study, the results obtained from the questionnaires and in-depth interviews
indicate that Gemini Al, as a technology designed to optimize digital communication
within the Metaverse, has had a significant impact on user experience. Here is a detailed
explanation of the results obtained based on each measured indicator.

1. Quality of Communication

A total of 66.67% of respondents strongly agree that Gemini Al enhances the quality
of their communication in the Metaverse, while 26.67% agree. Only 6.67% disagree. This
indicates that the majority of users feel an improvement in the way they communicate,

both in terms of message clarity, quicker responses, and deeper, more meaningful
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TABLE 3: Survey on the Effectiveness of Using Gemini Al in Digital Communication.

Number

10

"

12

13

14

15

Statement

Gemini Al improves the qual-
ity of communication in the
Metaverse

Using Gemini Al makes it easy
to interact with other users

Gemini Al helps overcome vir-
tual communication barriers

Gemini Al's NLP feature makes
it easy to understand the con-
text of conversations

| feel more engaged when
using Gemini Al

Gemini Al helps me organize
conversations more efficiently

Audio and visual quality during
interactions in the Metaverse is
better with Gemini Al

| feel more confident in commu-
nicating using Gemini Al

Gemini Al makes it easier to
collaborate with other users in
the Metaverse

Time spent in interaction using
Gemini Al is more effective

Gemini Al provides relevant
communication suggestions
when interacting

| feel Gemini Al enriches my
virtual interaction experience

Use of Gemini Al reduces
misunderstandings in
conversations

I am more focused in conversa-
tions when using Gemini Al

Gemini Al allows me to express
myself better

Indicator

Communication

20
Quality

Ease of Interaction 18

Solution to
Communication 17
Barriers

Understanding

Conversational 19
Context
User Engagement 18
Conversational 17
Efficiency
Audio Visual
) 20
Quality
Confidence in 1
Communication
Ease of
. 18
Collaboration
Effectiveness  of
17

Interaction Time

Relevance of Com-
munication Advice

Virtual Interaction
Experience 18

Enrichment

Misunderstanding

19
Reduction
Focus in
. 18
Conversation
Self-Expression
: 17

Ability

Strongly
Agree

Agree

10

n

10

1

12

10

"

10

10

1

Strongly
Disagree

Disagree

interactions. Gemini Al, with its advanced Natural Language Processing (NLP) capabil-

ities, enables users to communicate their ideas more effectively and understand their

conversation partners better. This indicates that Al technology has great potential to

enhance the quality of digital interactions, especially in immersive environments like

the Metaverse.

2. Ease of Interaction
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TABLE 4: Results of the Survey on the Effectiveness of Using Gemini Al in Digital
Communication.

Number Indicator ?e::::;ent N ::::::;’6) Agree (%) :)%is;agree :;r;:g(l;)Dis-
1 Quality of Communication 30 66.67% 26.67% 6.67% 0%

2 Ease of Interaction 60.00% 33.33%

3 Solutions to Communication 56.67% 36.67%

Barriers

Understanding the Context of
4 n ersan. Ing e ontext o 63.33% 30.00%
Conversation

5 User Engagement 60.00% 33.33%
6 Efficiency of Conversation 56.67% 36.67%
7 Audio Visual Quality 66.67% 26.67%
8 iii:i:f::t:f: a 5333%  40.00%
9 Collaboration Ease 60.00% 33.33%
10 Effectiveness of Interaction 56.67% 36.67%

Time

” The Relevanf:e of Communica- 63.33% 30.00%
tion Suggestions

Enrichment of Virtual Interac-
12 ) ) 60.00% 33.33%
tion Experience

8 II\Q/Iei:L;J:;i:gtandings i R S000%
14 Focus in Conversation 60.00% 33.33%
15 Self-Expression Ability 56.67% 36.67%
Average 30 60.22% 33.08% 6.67% 0%

On the indicator of ease of interaction, 60% of respondents strongly agree that
Gemini Al facilitates interaction with other users, while 33.33% agree. There are 6.67% of
respondents who expressed disagreement. Although the majority of respondents feel
assisted by Gemini Al in interactions, the presence of dissenting respondents indicates
that there may be certain aspects that need improvement, such as the user interface or
the way Al interprets commands in more complex contexts.

3. Solutions to Communication Barriers

Gemini Al is also considered capable of helping to overcome virtual communication
barriers, with 56.67% of respondents strongly agreeing and 36.67% agreeing. However,
there are 6.67% who disagree. Communication barriers often pose a major challenge in

virtual interactions, especially when involving users from diverse cultural and linguistic
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backgrounds. The multimodal feature of Gemini Al, which allows users to communi-
cate through text, voice, and images, has proven effective in reducing these barriers,

although there is still room for further improvement.
4. Understanding the Context of Conversation

A total of 63.33% of respondents strongly agree that the NLP feature in Gemini Al facil-
itates understanding the context of conversations, with 33.33% agreeing. Meanwhile,
6.67% of respondents feel disagree. NLP in Gemini Al allows the Al to understand
and interpret conversations in a broader context, providing relevant responses that
are appropriate to the ongoing situation. This is very important in maintaining the

smoothness and accuracy of communication in a dynamic virtual environment.
5. User Engagement

In terms of user engagement, 60% of respondents strongly agree that they feel more
involved when using Gemini Al, while 33.33% agree. A total of 6.67% disagree. This
high level of engagement can be attributed to how Gemini Al responds quickly and
accurately, making users feel more involved and connected during interactions in the

Metaverse.
6. Conversational Efficiency

Atotal of 56.67% of respondents strongly agreed that Gemini Al helped them organize
conversations more efficiently, with 36.67% agreeing. However, 6.67% disagreed. This
conversational efficiency includes Gemini Al’'s ability to process commands quickly,
manage conversations dynamically, and ensure that interactions remain focused on
relevant topics.

7. Audio Visual Quality

Gemini Al was also seen to improve audio and visual quality during interactions in
the Metaverse, with 66.67% of respondents strongly agreeing and 26.67% agreeing.
Only 6.67% disagreed. Good audio visual quality is an important component in creating
an immersive and realistic experience, which is highly valued by users.

8. Confidence in Communication

A total of 53.33% of respondents strongly agreed that they felt more confident in
communicating using Gemini Al, with 40% agreeing. However, 6.67% disagreed. Confi-
dence in communication is often affected by how well the technology can understand
and respond to user input, and these results show that Gemini Al succeeds in that

regard, although there are some areas that require improvement.

9. Ease of Collaboration
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On the ease of collaboration indicator, 60% of respondents strongly agreed that
Gemini Al makes it easy to collaborate with other users in the Metaverse, while 33.33%
agreed. There were 6.67% who disagreed. Gemini Al’s ability to support collaboration
is very important, especially in projects that involve multiple parties and require smooth
and effective communication.

10. Effectiveness of Interaction Time

A total of 56.67% of respondents strongly agreed that the time spent in interactions
using Gemini Al was more effective, with 36.67% agreeing. However, 6.67% disagreed.
This time effectiveness could be related to how Gemini Al helps reduce the time required

to understand and respond to conversations, ultimately increasing productivity.
11. Relevance of Communication Advice

A total of 63.33% of respondents strongly agreed that Gemini Al provides relevant
communication suggestions when interacting, with 30% agreeing. There were 6.67%
who disagreed. The relevance of these communication suggestions is important to

ensure that the conversation stays on track and fulfills the purpose of the interaction.
12. Virtual Interaction Experience Enrichment

On the virtual interaction experience enrichment indicator, 60% of respondents
strongly agreed that Gemini Al enriches their experience, while 33.33% agreed. A total
of 6.67% disagreed. This richer experience includes aspects such as ease of use, more
dynamic interactions, and additional features offered by Gemini Al.

13. Misunderstanding Reduction

A total of 63.33% of respondents strongly agreed that the use of Gemini Al reduces
misunderstandings in conversations, with 30% agreeing. Only 6.67% disagreed. This
reduction in misunderstandings is one of the main advantages of using Al in communi-
cation, helping to ensure that the message conveyed can be clearly understood by all
parties involved.

14. Focus in Conversation

A total of 60% of respondents strongly agreed that they were more focused in
conversations when using Gemini Al, with 33.33% agreeing. A total of 6.67% disagreed.
Better focus in conversations allows for more productive interactions and reduces
unnecessary distractions.

15. Self-Expression Ability

Finally, on the self-expression ability indicator, 56.67% of respondents strongly agreed

that Gemini Al allows them to express themselves better, while 36.67% agreed. A total
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of 6.67% disagreed or strongly disagreed. The ability to express oneself freely and
accurately is essential in digital communication, and Gemini Al successfully supports
this through its advanced features.

From the results obtained, it is clear that Gemini Al plays an important role in
improving various aspects of digital communication in the Metaverse. The majority of
respondents showed strong agreement with the effectiveness of Gemini Al, especially
in terms of improving the quality of communication, easing interactions, and reducing
misunderstandings. Nonetheless, there are some areas that could still be improved,
such as user confidence and the relevance of communication suggestions provided by
the Al. Overall, Gemini Al is considered an effective tool and has the potential to be
further developed to meet the increasingly complex needs of digital communication in

the future.

3.1. Identify the Pros and Cons of Gemini Al

From the results of the research that has been conducted, we managed to identify
various advantages and disadvantages of using Gemini Al in the context of optimizing
digital communication strategies in Metaverse. These findings are presented in the

following Table 5:

TABLE 5: Findings on the Advantages and Disadvantages of Gemini Al.

Aspect Advantages Disadvantages
Quality of Enhancing the clarity and -srtgen:jein asrein tsr:glcosr?trgst oTéZLr::dlee;
Communication depth of digital interactions. 9 P

conversations.

Facilitating easier and more
Ease of Interaction responsive interactions
between users.

Not all users find the interface easy
to use, especially beginners.

Able to integrate and

Multimodal process various types of Several challenges in processing
capabilities data (text, audio, video) highly complex multimodal data.
effectively.

Reducing the time needed Not always efficient in conversa-
to understand and respond tional situations that require very
to conversations. specific context

Efficiency of
Conversation

Some users feel less engaged if Al
fails to adapt to their communica-
tion style.

User Engagement Incregsing user engage-

ment in virtual interactions.
Helping to overcome
Reduction of Commu- communication barriers,
nication Barriers especially in a multicultural
environment.

There are still barriers in cross-
cultural communication that require
a deeper understanding of context.
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Table 5 above summarizes the various advantages and disadvantages of Gemini
Al based on the results of the research conducted. In general, Gemini Al has many
advantages that can support the optimization of digital communication strategies, such
as improved communication quality, ease of interaction, and the ability to effectively
integrate various types of data. However, there are some drawbacks that need to be
considered, such as misunderstandings in complex conversational contexts, interfaces
that are not always user-friendly for all users, and challenges in processing highly
complex multimodal data. Nonetheless, these findings show that Gemini Al has great
potential to be further developed and optimized to support more effective and efficient

digital communication, especially in virtual environments such as the Metaverse.

This is in line with research conducted by Atong Nazarius, et al who have explored
the integration of Al in e-commerce to improve user interaction and business effi-
ciency, with results showing that Al can generate more engaging and informative
product descriptions. However, many of these studies do not delve into the technical
implementation of Al APIs in e-commerce systems. This research fills this gap by
describing the implementation of the Gemini Al API to instantly generate product
descriptions in an e-commerce website, using a waterfall model. The results show a
significant improvement in user experience, proving that the integration of Gemini Al
is effective in improving marketing strategies and decision-making processes on e-

commerce platforms, according to the hypothesis proposed. [13]

4. Conclusion

This research shows that Gemini Al is an effective platform to optimize digital com-
munication strategies in the quality of communication clarity, ease of interaction, and
reduction of misunderstandings in a virtual environment. Despite some shortcomings,
such as an interface that needs to be improved, Gemini Al successfully optimizes user
engagement and overall experience. There are so many advantages of Gemini Al, so it

can optimization of digital communication strategy in Education.
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