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Abstract — The micro-learning activities via
metaverse platform, or MICRO-META platform, is a
research tool designated to promote learning that
focuses mainly on small units of contents and learning
activities that can be accomplished in a short period of
time. Thereby, the micro-learning activities are
facilitated by means of the so-called micro-steps under
digital learning environments via metaverse. The
activities of this kind are capable of providing realistic
learning experiences along with ability to interact with
others in the virtual world, which shall result in the
exchange of information and access to varied
resources. In addition, these activities are believed to
increase confidence in practical skills related to the use
of digital technologies. The research results show that
the micro-learning activities via metaverse platform to
enhance digital literacy and digital empathy can be
used practically as a learning tool, and it is efficient
enough to promote both digital literacy and digital
empathy. Once integrated with immersive learning
technologies under the virtual world, the MICRO-
META platform can also encourage learners to learn
by experiences and acquire new bodies of knowledge
according to their own abilities.
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1. Introduction

The 8" Five-Year National Socio-Economic
Development Plan for 2016-2020 of Lao People's
Revolutionary Party and the Government of the Lao
People's Democratic Republic has emphasized the
improvement on the instruction quality and the
efficiency of instructors, equipment, curriculum, as
well as laboratories, with an intention to reduce the
theory-based teaching while focusing more on
practices. Teaching innovations in digital universities
are so highly important that instructors must pay
cautious attention to them. In addition, instructors
must be able to apply them in compliance with the
world’s current situations in order to promote self-
learning and raise the quality of social services,
particularly the services in the area of education. This
is due to the fact that the exchange of knowledge and
interaction with one another through online social
networks are believed to enable people to have
unlimited access to information. All of the
aforementioned are also in line with the National
Economic and Social Development Plan [1], which
states that human resources must be developed and
well equipped with knowledge and competencies in
the areas of science and technology so that they can
become intellectual forces for national development.
The plan also places an emphasis on the creation of
convenience, speed, and safety of communication
and data transmission, including the development of
high-speed =~ communication  technology  and
information networks, which can result in quality
services [2].

Technological and social changes in the
21" century have resulted in necessity of skills
required for adaptation and self-development in
various fields. As one of the indispensable skills in
such digital age, digital literacy has become a major
issue for all levels of instruction management for
new generation education [3].
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Integrating technologies about virtual world with
instruction was more evident and concrete during the
crisis caused by COVID-19 since this method is
recognized as a means to encourage creation of
knowledge, exchange of knowledge, and
collaboration via virtual technology or metaverse [4].
This leads to the enhancement in quality of social
services through network system, especially those
related to education, while enabling people to have
unlimited access to information.

Micro learning is a concept of learning process
that emphasizes small units of contents and learning
activities that can be accomplished in a very short
period of time. The learning in this style is intended
to enhance knowledge and it can be adapted
according to the needs of learners. The contents in
this learning style are usually those that can be
applied effectively in daily life. With the steps
predetermined in the micro-learning process, it is
said that micro learning helps learners acquire new
knowledge and enables them to adjust their learning
styles as to their own needs quickly and
conveniently. In addition, micro learning enables
learners to develop their knowledge and skills more
effectively while facilitating the learning styles that
respond to their needs and interest at every step [5].

The micro-learning process [5] consists of four
steps as follows.

e Defining the objectives: The learning
objectives are set to focus mainly on a specific
subject for clarity and targets of learning.

e Studying the contents: Learners are allowed to
study the learning contents by their own as to
the specified objectives through learning
activities.

e Doing the learning activities via metaverse:
Learners are allowed to do the learning
activities which are set to focus mainly on a
specific subject.

e Evaluation after learning: This step is related to
the evaluation after completing the micro-
learning process in order to measure the
learning achievement of learners.

Metaverse is a virtual reality platform that allows
learners to create and interact with virtual
environments. Metaverse provides unique and
creative learning experiences that can help increase
learners’ engagement and motivation [6]. For this
reason, metaverse is considered a new technology in
educational that provides more access to learning
resources by exchanging information through the 3D
virtual world, that help learners achieve deep
learning [7]. Due to its rapid growth and evolution,
metaverse has become a technology applied in the
new-normal education management [8] with an aim
to promote continuous learning.
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Digital literacy refers to knowledge and
understanding of how to use digital technologies.
Digital literacy is highly significant because it
increases ability to work, communicate, learn, and
solve problems, all of which contribute to the
effective learning and use of digital technologies [9].
Therefore, digital literacy is also regarded as the
ability to create a variety of contents by means of
varied digital tools [10]. Not only does digital
literacy involve the learning about using tools, but it
also involves skills in data analysis, problem solving,
and adaptation to technological changes.

Digital empathy refers to understanding and
responsibility for emotions and feelings of others in
online world [11]. Digital empathy also encompasses
the use of technologies in an ethical way,
communication, and interaction with other users with
good manners [12], [13], which shall pave ways to a
learning and sharing society based on the utilization
of information technology.

This research is related mainly to the examination
of perspectives towards the design and the
development after having the participants use the
micro-learning activities via metaverse platform
(MICRO-META platform) to enhance digital literacy
and digital empathy. This is to verify whether the
MICRO-META platform is efficient enough and can
be employed to enhance digital literacy and digital
empathy or not. Thus, this research consists of the
following objectives:

OB1: To synthesize the micro-learning activities
via metaverse platform to enhance digital literacy
and digital empathy at Pakse Teacher Training
College, Lao PDR.

OB2: To develop the micro-learning activities via
metaverse model (MICRO-META model) to enhance
digital literacy and digital empathy at Pakse Teacher
Training College, Lao PDR.

OB3: To develop the micro-learning activities via
metaverse platform, or MICRO-META platform, to
enhance digital literacy and digital empathy at Pakse
Teacher Training College, Lao PDR.

OB4: To study the results after using the micro-
learning activities via metaverse platform, or
MICRO-META platform, to enhance digital literacy
and digital empathy at Pakse Teacher Training
College, Lao PDR.

2. Methodology

This research is related to design and
development of the MICRO-META platform to
enhance digital literacy and digital empathy and the
details thereof are as follows.
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2.1. Research Design

This research is concerning the development of
the micro-learning activities via metaverse platform,
or MICRO-META platform to enhance digital
literacy and digital empathy at Pakse Teacher
Training College, Lao PDR, using pre-experimental
research method with one group pretest-posttest
design. The following hypotheses are associated with
the study of results after using the MICRO-META
platform.

H,: The suitability of the micro-learning activities
via metaverse model (MICRO-META model) to
enhance digital literacy and digital empathy at Pakse
Teacher Training College, Lao PDR, is at high level.

H,: The efficiency of the micro-learning activities
via metaverse platform (MICRO-META platform) to
enhance digital literacy and digital empathy at Pakse
Teacher Training College, Lao PDR at high level.

H;: The Ilearning achievement scores after
learning with the said MICRO-META platform are
higher than those before learning with a significance
level of .05

2.2. Participants

The research participants in this study are (1) 10
experts from different higher education institutions
specialized in the design and development of
instruction systems, all of whom were chosen by
means of purposive sampling, and (2) 30
undergraduate students obtained by means of cluster
sampling, all of whom are the freshmen of Pakse
Teacher Training College, Lao PDR, enrolled in
Basic Computer Course 1, Semester 1, academic year
2023. All participants above were well protected
under the policy of confidentiality and anonymity.

2.3. Research Instruments and Data Collection

The research instruments consist of (1) the micro-
learning activities via metaverse model (MICRO-
META model), (2) the micro-learning activities via
metaverse platform (MICRO-META platform), (3)
the evaluation form on the suitability of the MICRO-
META model, and (4) the evaluation form on the
quality and efficiency of the MICRO-META
platform. The data analyses are mean and standard
deviation (SD). In reference to the data collection,
the researchers employed the evaluation form, which
had already been proved for index of item objective
congruence by experts. Before doing voluntary
assessment on this form, the participants had been
informed that they had freedom to make decisions
and accept this participation.
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Above all, they were assured that their identity shall
not be revealed.

2.4. Method

To design and develop the MICRO-META
platform, the researchers adhered to the concepts of
systems approach [14], [15] along with software
development life cycle (SDLC) theories [16], which
can represent the steps and the process of system
development. Thus, the methodology of this research
can be concluded into four stages as below.

Stage 1: Synthesis the documents and researches
relevant to micro learning, activity-based learning,
metaverse, digital literacy, and digital empathy, in
order to find out the conceptual framework of the
MICRO-META platform.

Stage 2: Develop the MICRO-META model. The
researchers applied the principles of systems
approach [14], [15] as guidelines for the design and
the development.

Stage 3: Develop the MICRO-META platform.
The researchers employed the SDLC [16] to illustrate
the steps and the process of system development.
Also, the MICRO-META platform was developed on
the Spatial.io platform, which is compatible with
various interactive screens (Responsive Web
Design).

Stage 4: Study the results after having the
participants use the MICRO-META platform.
Whereby, all of the participants gave their consent to
complete the evaluation form and they were all
protected under the policy of confidentiality and
anonymity. The criteria of mean score and
interpretation [17] were studied at this stage.

3. Results

The results of the design and the development of
the micro-learning activities via metaverse platform
(MICRO-META platform) to enhance digital
literacy and digital empathy can be concluded as
follows:

3.1. Conceptual Framework of the MICRO-META
Platform

After the synthesis of the documents and
researches relevant to instruction system, micro
learning, activity-based learning, metaverse, digital
literacy, and digital empathy, the researchers
acquired the conceptual framework of the micro-
learning activities via metaverse platform to enhance
digital literacy and digital empathy as seen below.
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Figure 1. Conceptual framework of the MICRO-META platform

3.2. Design of the MICRO-META model

The micro-learning activities via metaverse model
(MICRO-META model) used to enhance digital
literacy and digital empathy are research tools that
can facilitate the learner-centered instruction
management, in which the micro-learning activities
are organized by means of the so-called micro-steps
under digital learning environments. Based on the
concept “Less is More”, the instruction design
emphasizes smaller units of contents but more

.2, Learners

learning. It is expected that it enables learners to
control what they are learning on their own in a
flexible manner. Learners are able to learn lessons
from instructional videos and other forms of learning
materials. Meanwhile, they are encouraged to think
and do analysis by themselves before coming to do
activities with friends in class. At the meantime,
instructors are required to give advice and facilitate
the learning management that can urge learners to
develop digital literacy and digital empathy.
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Figure 2. The MICRO-META model to en
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According to Figure 2, the details of the MICRO-
META model to enhance digital literacy and digital
empathy are as follows:

1.

Input factor: This section represents all the
elements related to the design of MICRO-
META model, including learners, instructors,
learning plans, learning activities, and
technologies.

Micro-learning process via metaverse: This
element is the learning process designated in
the MICRO-META model, which is the
learning in a virtual environment, or online
learning, combined with classroom learning.
Learners shall take the tests through the
computer system and study the contents
through the micro-learning process [5], [18],
[19], [20], [21]. Thereby, the micro-learning
process comprises the steps of (1) defining the
objectives, (2) studying the contents via
metaverse, (3) doing the micro-learning
activities via metaverse, and (4) evaluation
after learning. The tools used to support such
learning include: (1) the learning management
system, which is the classroom instruction
system, (2) metaverse, which is employed to
promote learning; whereby learners must
simulate themselves into 3D avatars in order to
learn in such a simulated world, (3 ) micro-
learning activities, prepared in small units,
through which learners can do both group and
individual activities, and (4) the pre-class and
post-class tests which learners can take in the
classroom. Furthermore, with these micro-
learning activities, learners can also do the
practices about digital literacy and digital
empathy so as to measure their behaviors in
using technologies.

Output: These are the results acquired from the
learning process; in other words, it refers to the
abilities related to digital literacy and digital
empathy. In summary, digital literacy and
digital empathy are essential for engagement in
the modern world in terms of both personal
competencies and  profession  because
technologies have become important parts of
everyday life, e.g., communication, education,
work, etc. In this study, the researchers had
done synthesis on the relevant documents and
researches [12], [13], [22] and then received
the guidelines for use in this study. It can be
concluded that digital literacy and digital
empathy consist of the following abilities, i.e.,
access to technology, use of technology,
understanding of technology, creation of
technology, communication literacy, and
collaboration.
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Table 1. Synthesis of the abilities related to digital
literacy and digital empathy

Digital literacy and  Desired characteristics

digital empathy

Access to technology

Accessibility to technology
along with understanding and
ability to communicate ideas
effectively

Use of technology Ability to use technology to
search information, select
appropriate information, and
use information to search data

Understanding of Ability to understand,

technology interpret, learn, and show

opinions about what is found

Creation of
technology

Proficiency to use technology
to create learning materials,
and then summarize and
present the acquired
knowledge through
worksheets

Communication
literacy

Ability to exchange and share
bodies of knowledge with
others in the society

Collaboration

Ability to work with others in
order to achieve the goals

4. Feedback: This part is about the data received

from the output, which will be used as
feedback to enhance the learning process. The
feedback comprises the results of evaluation

on digital literacy, digital empathy, and
learning achievement.
Table 2. The overall elements of evaluation of the
MICRO-META model
Items for evaluation Mean SD
1. Concepts and theories used in the  4.80 0.45
design
2. Elements of the MICRO-META model
2.1 Input factor 5.00 0.00
2.2 Micro-learning process via 5.00 0.00
metaverse
2.3 Output 5.00 0.00
2.4 Feedback 4.80 0.45
3. Suitability of the sequence of 5.00 0.00
steps in the learning process of the
MICRO-META model
4. Overall elements in the design of  4.80 0.45
the MICRO-META model
Total average score 4.91 0.28

Referring to the results of suitability evaluation in
Table 2, it is found that the average score of overall
elements in the MICRO-META model is at very high

level (mean =4.91, SD = 0.28).
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It can be clearly seen that the MICRO-META
model has proper elements and it can be employed as
a guideline to develop other learning tools in order to
enhance digital literacy and digital empathy, both of

which are the characteristics for learners in the digital
era as both can lead to the creation of new knowledge
or new innovations.

Table 3. The separate elements of evaluation of the MICRO-META model

Items for evaluation Mean SD
1. Input factor 1.1 Learners 5.00 0.00
1.2 Instructors 5.00 0.00
1.3 Learning plans 5.00 0.00
1.4 Learning activities 5.00 0.00
1.5 Technology 5.00 0.00
2. Micro-learning process via metaverse
2.1 Preparation 2.1.1 Orientation 4.80 0.45
2.1.2 Register 5.00 0.00
2.1.3 Pre-test 5.00 0.00
2.2 Instruction 2.2.1 Define the objectives 5.00 0.00
2.2.2 Study the contents via 5.00 0.00
metaverse
2.2.3 Do the micro-learning 5.00 0.00
activities via metaverse
2.2.4 Evaluation after learning 5.00 0.00
3. Output 3.1 Learning achievement 5.00 0.00
3.2 Digital literacy 5.00 0.00
3.3 Digital empathy 4.60 0.55
4. Feedback 4.1 Learning achievement score  5.00 0.00
4.2 Digital literacy score 5.00 0.00
4.3 Digital empathy score 4.80 0.45
Total average score 4.95 0.22

According to the results of suitability evaluation
in Table 3, it is found that the average score of the
MICRO-META model is at very high level (mean =
4.95, SD = 0.22). It is obvious that the MICRO-
META model is composed of all essential elements
and it can be employed as a guideline to further
develop the practical and effective learning tools to
enhance digital literacy and digital empathy. Both of
these characteristics are necessary for learners in the
digital era because they can encourage them to
conduct self-learning with the aid of technologies.
This is in accordance with the research whose author
[23] stated that the application of principles,
concepts, theories, and new technology can help
learners gain learning experiences on their own.
Additionally, this can enhance their digital literacy
and learning achievement as well.
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3.3. Development of the MICRO-META Platform

The micro-learning activities via metaverse
platform (MICRO-META platform) to enhance
digital literacy and digital empathy is considered a
learning tool that can be put in practical use as it is
operating on the Spatial.io platform, compatible with
various interactive screens (Responsive Web
Design). This study is intended to present the
MICRO-META platform of which the user interface
was designed in correspondence to users’ demand.
Besides, the researchers incorporated the learning
technologies via metaverse in the development with
an effort to equip learners with new experiences
while giving them the opportunities to perform self-
learning.

TEM Journal — Volume 13 / Number 2 / 2024.
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Table 4. Results after using the MICRO-META platform to enhance digital literacy and digital empathy

Items for evaluation Mean SD

Quality 1. The MICRO-META platform is convenient 4.40 0.55
and easy to understand
2. Images and languages 4.40 0.55
3. Fonts and colours 4.80 0.45
4. Design of classroom elements 4.80 0.45
5. Design of classroom via metaverse 4.60 0.55
6. The virtual classroom is complete and easy to ~ 4.40 0.55
understand
7. The platform can promote micro-learning 4.40 0.55
activities
8. The learning tools are suitable 4.40 0.55
9. Design of learning tools to enhance digital 4.60 0.55
literacy and digital empathy
10. Referring to overall quality, the MICRO- 4.40 0.55
META platform covers all demands.

Efficiency 11. System capabilities 4.60 0.55
12. Functionality 4.60 0.55
13. Usability 4.40 0.55
14. Work performance 4.40 0.55
15. Referring to overall efficiency, the MICRO-  4.60 0.55
META platform covers all demands.

Practical use 16. The MICRO-META platform can enhance 4.80 0.45
digital literacy.
17. The MICRO-META platform can enhance 4.60 0.55
digital empathy.
18. The MICRO-META platform can be used as ~ 4.60 0.55
a tool to promote instruction.
19. The MICRO-META platform is likely to be ~ 4.40 0.55
applied for practical use.

Total average score 4.54 0.50

Table 4 represents the results after using the
MICRO-META platform to enhance digital literacy
and digital empathy. The average score in all 3
aspects (quality, efficiency, and practical use) is at
very high level (mean = 4.54, SD = 0.50). It is evident
that the MICRO-META platform to enhance digital
literacy and digital empathy is considered a learning
tool that can be applied for practical use. Not only
that, the platform is efficient enough to be used as a
tool to enhance digital literacy and digital empathy
since the micro-learning activities contained in this
platform are managed by means of the so-called
micro-steps under digital learning environments,
which are supported by modern technologies and
digital tools. This can facilitate the learning styles
according to the needs of learners. This is in
compliance with the research whose authors
mentioned that the use of technologies to create
interactions and provide realistic learning experience
as well as immersive learning experience can increase
learners’ interest and enthusiasm to learn; and at the
meantime, it is said to also increase their self-
confidence related to their practical skills [24].
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Table 5. Comparative of learning achievement before and
after using the MICRO-META platform

learning Full Mean SD t-test Sig.
achievement score

Pre-test 50 3143 371 20.02 .00*
Post-test 50 4430 2.87

* Significant at the level of .05 (a= .05, df = 49)

In reference to the results of comparison of
learning achievement scores before and after using
the MICRO-META platform in Table 5, it is found
that the students of one-group pretest-posttest design,
who had learned with the MICRO-META platform,
received higher learning achievement scores. Once
considering the average scores of learning
achievement, it is found that the average scores after
learning with the platform (mean = 44.30, SD = 2.87)
are higher than those before learning with the
platform (mean = 31.43, SD = 3.71).

The results show that the students have better
learning achievement with the significance level of
.05 after learning through the MICRO-META
platform.
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In pursuant to the said results, it can be concluded
that the MICRO-META platform can increase the
learning achievement of these students, which is in
compliance to the hypothesis 3. The results are in
line with the research [25] where the concepts related
to information technology and online instruction are
integrated together to generate new ideas and
innovations, which results in the online lessons that
can promote the learning among the new-generation
learners and correspond directly to their experiences.

4. Conclusion

Once considering education management for
modern learners, the main point that instructors must
take into account is the education format that is
appropriate for the era, can be adapted to the current
situations, and can lead to continuous learning. In
addition, it is also very significant that instructors
ought to choose the learning styles that are consistent
with the learners’ behaviors today, who are usually

S

fond of challenges, freedom to learn, and self-
learning.

The MICRO-META platform to enhance digital
literacy and digital empathy was developed with the
principles and the concepts of instruction
management that focuses mainly on the learning of
small units of contents and learning activities that can
be accomplished in a short period of time. Thereby,
the micro-learning activities are facilitated by means
of the so-called micro-steps under digital learning
environments. Also, the MICRO-META platform
was developed on the Spatial.io platform, which is
compatible with various interactive screens

(Responsive Web Design), so that learners can
acquire new bodies of knowledge and change their
learning styles as to their needs in a quick and
convenient manner. It is expected that this platform
will help learners develop their knowledge and skills
more effectively with the learning styles that are
corresponding to their needs and interest.

Figure 3. The MICRO-META platform to enhance digital literacy and digital empathy

at Pakse Teacher Training College, Lao PDR

This research contributes to the development of digital empathy are said to promote lifelong learning

learners' digital literacy and digital empathy through
self-learning (Figure 3). Both digital literacy and
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since learners with these competencies are capable of
making the ultimate use of digital technology,
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especially when facilitating the instruction
management at higher education level. However, this
research still has some limitations due to the small
size of participants and it is only a study on a specific
group. Therefore, to acquire the more valid and more
evident results, there should be a study on the more
diverse research participants so as to confirm the
suitability of the research. Regarding the suggestions
for future research, the researchers would like to
propose that there should be the exploration on the
broader scope of use with the broader population and
educational environments in order to monitor the
effectiveness of the MICRO-META platform
development as well as the skills that have influence
on the use of education technology and other relevant
contexts.
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