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A B S T R A K 

Integrasi teknologi metaverse dalam pendidikan terus berkembang 
untuk menciptakan pengalaman belajar imersif. Namun, 
implementasinya dalam pembelajaran matematika di tingkat sekolah 
dasar masih minim, sehingga kurang mampu menarik minat siswa. 
Penelitian ini bertujuan untuk menganalisis pemanfaatan teknologi 
metaverse oleh guru dalam proses pembelajaran matematika di sekolah 
dasar. Penelitian menggunakan pendekatan kuantitatif dengan 
kuesioner sebagai instrumen pengumpulan data, melibatkan guru dan 
pengawas siswa berbakat sebagai subjek penelitian. Hasil penelitian 
menunjukkan bahwa guru mengenali dan memanfaatkan teknologi 
metaverse secara signifikan dalam pengajaran matematika, yang 
berdampak positif pada keterlibatan siswa dan menciptakan 
pengalaman belajar yang lebih bermakna. Perspektif guru dan 
pengawas memperlihatkan bahwa teknologi ini mampu mendukung 
praktik pembelajaran yang lebih efektif. Analisis data menunjukkan 
adanya perbedaan signifikan antara perspektif guru dan pengawas 
terkait pemanfaatan teknologi metaverse, terutama pada individu yang 
telah mengikuti lebih dari dua pelatihan terkait teknologi ini. Namun, tidak 
ditemukan perbedaan signifikan berdasarkan pengalaman mengajar 
siswa berbakat. Penelitian ini menyimpulkan bahwa teknologi metaverse 
memiliki potensi besar untuk diintegrasikan dalam pembelajaran 
matematika di sekolah dasar, mendorong inovasi pendidikan 
berkelanjutan yang mampu meningkatkan minat dan pemahaman siswa 
dalam konsep-konsep matematika. 

A B S T R A C T 

The integration of metaverse technology in education continues to evolve, providing immersive learning 
experiences. However, its implementation in elementary mathematics education remains limited, 
resulting in low student engagement. This study aims to analyze the extent to which teachers utilize 
metaverse technology in teaching mathematics at the elementary level. Employing a quantitative 
approach, data were collected using questionnaires administered to teachers and gifted student 
supervisors. The findings reveal that teachers significantly recognize and utilize metaverse technology 
in mathematics instruction, positively influencing student engagement and creating more meaningful 
learning experiences. The perspectives of teachers and supervisors indicate that integrating metaverse 
technology supports more effective teaching practices. The data analysis shows a statistically significant 
difference between teachers’ and supervisors’ perspectives regarding the use of metaverse technology, 
particularly among individuals who have attended more than two related training sessions. However, no 
significant differences were found based on teaching experience with gifted students. This study 
concludes that metaverse technology holds great potential for integration into elementary mathematics 
education, promoting sustainable educational innovation. It can enhance students' interest and 
understanding of mathematical concepts through interactive and engaging learning environments. 
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1. INTRODUCTION 

In the 21st century, the use of technology is increasingly expanding into various fields and making 
it a very basic need for daily communication (Srivastava et al., 2020; Fedorov & Mikhaleva, 2020). 
Specifically in the field of education, technology greatly influences users in obtaining information and 
methods of conveying information both inside and outside the classroom. In addition, unexpected 
circumstances such as the COVID-19 outbreak, conflicts in foreign countries, natural disasters, and extreme 
weather require teachers, parents, and students to take advantage of the advantages offered by technology 
(Bell et al., 2024; Atlam et al., 2022). In this case, the emergence of the metaverse can be considered a logical 
consequence of the extraordinary progress in the world of digitalization and communication in the modern 
era. The influence of the media used extends to cover various fields and aspects of human daily life 
(Alizadehsalehi et al., 2020; Haltas et al., 2021). In addition, the widespread use of metaverses on social 
media platforms has grown significantly, moving from a concept that was initially considered commonplace 
and is now a reality that cannot be denied (Pellegrino et al., 2023; Golf-Papez et al., 2022). In overcoming 
emergencies such as the COVID-19 pandemic and the need to support the distance learning process, the 
education sector has carried out a transformation, that is widely integrated (Mishra et al., 2020; Mustapha 
et al., 2021). Metaverse technology includes many immersive elements such as virtual reality (VR), 
augmented reality (AR), mixed reality (MR), and 3D environments, as well as real-time interactions and 
seamless integration with artificial intelligence (AI). This technology facilitates the sharing of experiences 
between an unlimited number of users around the world, providing a truly immersive environment that 
reflects the real-world environment. This allows users to engage in virtual communication of facts in an 
environment that closely resembles reality (Barreda-Ángeles & Hartmann, 2022; Scurati et al., 2021). 
Metaverse is a contemporary technology in which users interact and collaborate in a virtual environment, 
seamlessly integrating virtual reality, augmented reality, and 3D space. These immersive platforms not only 
facilitate direct engagement, but also provide a fun and enjoyable communication experience in a real 
environment, providing users with feelings of joy, fascination, and satisfaction (Reer et al., 2022; Scorolli et 
al., 2023). 

Several Metaverse platforms have been developed to date, such as Second Life, Open Simulator, 
Minecraft, Fortnite, Roblox, Sandbox, and Decentral (Tirachini et al., 2020; Yu, 2019). The application of 
Metaverse technology in education is growing rapidly thanks to features that attract students and enable 
teachers to provide open learning opportunities and attract interest in learning. This provides distance 
education while maintaining a sense of comfort and feeling free from pressure (Selvaraj et al., 2021; 
Bruggeman et al., 2022). Second, in the realm of scientific content, Metaverse technology interestingly 
presents scientific material and attracts students' interest. Metaverse technology also simplifies the 
presentation of complex scientific materials and specimens, creating a safe environment that protects 
students from potential harm. Additionally, Metaverse technology allows students to immerse themselves 
in a virtual world that closely resembles the real world. This immersive experience provides a technical 
environment in which students can realistically observe and explore course material (Álvarez et al., 2020; 
Kuhail et al., 2022; Scurati et al., 2021).. The virtual classroom environment promotes a fun atmosphere, 
which increases the level of student engagement, especially in the area of mathematics (J. H. Lumbantoruan 
& Manalu, 2024; J. H. Lumbantoruan & Ditasona, 2024). As a result, mathematics conducted virtually has 
emerged as a necessary tool in increasing students' motivation in mathematics, helping them retain facts 
and concepts, and improving problem-solving skills. The American Council of Teachers of Mathematics 
recommends the above approach. Therefore, it is very important to use more effective teaching tools to 
understand mathematics education and provide students with a solid foundation, thereby enabling them to 
understand its importance and value. In this way, mathematics can be transformed from an abstract subject 
into an accessible and enjoyable field, in tune with students' realities. Several studies reinforce the 
importance of Metaverse technology and virtual mathematics laboratories in mathematics education, 
especially through the application of hand sensors, simulations, and educational technologies. Metaverse 
technology is a microcosm of real life, bridging the gap between real experiences and abstract concepts 
(Bibri & Jagatheesaperumal, 2023; Pizzolante et al., 2023; De Felice et al., 2023). By integrating 
mathematics, the quality and durability of learning are improved, providing a long-term impact on students. 
This is one of the main goals of mathematics education. Many researchers have highlighted the many 
benefits associated with the use of the Mathematical Metaverse, including Improved conceptual 
understanding (Pahmi et al., 2023; Fütterer et al., 2022). The Mathematical Metaverse helps students 
develop a deep conceptual understanding of mathematical concepts and encourages various thinking skills. 

Utilization of the Metaverse provides an enriching platform for gaining practical experience and 
bridging the gap between knowledge, implementation in the field, and facilitation in the development of 
student's cognitive and innovative processes (AlGerafi et al., 2023; Beck et al., 2023). However, the fact in 
the field is that the lack of interest from educators and students in using Metaverse in learning makes the 
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expected learning process less effective. The help of Metaverse, helps educators facilitate the development 
of student independence in the mathematics learning process (Tlili et al., 2022; AlGerafi et al., 2023). In 
addition to simulating software for metaverse components, a variety of tools can be used, including virtual 
hundred boards, virtual shard templates, Deniz chunks, virtual computing chunks, Geoboard, and more. 
These tools provide an interactive platform in the metaverse that facilitates mathematical learning and 
exploration. However, the facts on the ground are that there are still many educators and students who 
doubt the use of Metaverse. Another fact is that in one educational institution, the use of Metaverse is still 
minimal and has not been utilized optimally. So, this research provides important innovation in exploring 
the potential of Metaverse technology in increasing students' interest in learning at the elementary school 
level (Anthwal et al., 2024; Logayah et al., 2023). This research highlights the importance of integrating 
Metaverse technology into the learning process to create a more engaging and effective learning experience 
for students. Research findings show that teachers and gifted students can recognize and make significant 
use of Metaverse technology in the context of mathematics teaching, thereby providing a better learning 
experience. 

Considering the importance of Metaverse technology which includes virtual reality (VR), 
augmented reality (AR), mixed reality (MR), 3D environments, and artificial intelligence (AI) in the 
development of education and use by researchers in the field of mathematics education as well as the 
shortcomings of the implementation and use of Metaverse by teachers, creates a gap between theory and 
expectations. The theory says that using the Metaverse increases interest and motivates students in the 
learning process, while educators use the Metaverse minimally. Therefore, it is necessary to research to 
analyze the extent to which Metaverse technology is utilized in the classroom learning process, especially 
in the elementary school-level mathematics learning process. The novelty of this study investigates how 
immersive, virtual environments in the Metaverse can shape foundational cognitive skills such as spatial 
awareness, memory retention, and focus in young children. Unlike previous studies focusing on higher 
education, this research could explore how these immersive interactions specifically enhance or hinder 
cognitive development in elementary-age children. 

 

2. METHOD 

The method in this research uses a quantitative descriptive approach, namely studying phenomena 
in a natural context and describing them comprehensively (Fàbregues et al., 2023; Baas et al., 2020). This 
approach is used to develop research instruments, analyze and interpret them with the help of existing 
literature, and then propose appropriate solutions. The population and sample in this research include all 
teacher educators and supervisors of gifted students in Jakarta, during the second semester of the 
2022/2023 academic year. The research sample included all elementary school mathematics teachers and 
supervisors responsible for gifted students, both in public and private schools in East Jakarta. This research 
sample consisted of 64 teachers and 8 supervisors. Data collection techniques use questionnaires. 
Questionnaires are used to obtain reliable information and have data that is reliable, valid, and trustworthy. 
Construction tools are created and built through relevant references. The questionnaire was created using 
research indicators. The questionnaire was developed using sub-tools and ensured that reality was 
achieved through state-of-the-art technology in Primary schools. The questionnaire in this study had 25 
items. Questionnaires were given to experts to be validated and questionnaires that were valid and reliable 
were distributed to respondents to be assessed and given responses with a rating scale of points 1 to 5. 
Questionnaires were distributed via Google from the link that had been prepared in this research. Table 1 
shows the research indicators that were the basis for preparing the questionnaire 
 
Table 1. Research Indicators and Distribution of Research Samples based on Mathematics Teaching 

Number Training courses Frequency 
1 Not attending any course 14 
2 Attend one training course 9 
3 Attending two training courses 12 
4 Attending more than two training courses 37 

Total 72 
 

Data analysis technique. The collected data was analyzed using SPSS Version 25.0 by evaluating the 
items, testing validity, and testing reliability using the Rasch Model (Campos et al., 2020). The reliability 
criteria for accepting an item exceed 0.50, indicating the reliability of the item is acceptable. The acceptable 
separation value is set at a minimum of 2, indicating adequate discrimination between individuals (Goode 
et al., 2020; Feng et al., 2020). A five-category scale was used for the 'use of Metaverse in mathematics 
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teaching' instrument, with the following categories: 1 = Never use, 2 = Rarely, 3 = Sometimes, 4 = Almost all 
the time, and 5 = Use often. The structure of the observation section displays respondents' answers based 
on a ranking scale. The observed averages describe the response pattern, which is expected to follow a fairly 
normal pattern with a systematic progression from negative to positive, as shown. To ensure reliability 
using the Rasch model, it is important to assess person reliability and item reliability. Reliability criteria 
must exceed 50% to be considered satisfactory. In addition, item and person separation values must exceed 
2 to be considered acceptable, as previous research has shown (Herrera-Franco et al., 2020; Mousa & 
Othman, 2020). In this study, the reliability of the scale was evaluated by measuring person reliability and 
item reliability. The results indicate that the scale exhibits an appropriate level of reliability for its items. 

 

3. RESULT AND DISCUSSION 

Result 
To assess the extent to which teachers utilized Metaverse technology in teaching mathematics, the 

study sample's responses to the scale items were analyzed. Frequencies, percentages, standard deviations, 
and ranks were computed based on these responses. The outcomes are presented in Table 2.  
 
Table 2. Research sample responses regarding the extent of use of Metaverse technology 

Item Mean Std. Deviation Rank 
First Dimension: The degree to which teachers employ Metaverse technology in teaching   
mathematics 
The teacher is actively involved in the creation of metaverse content for 
the mathematics course that he/she is teaching or supervising. 

3.39 1.523 6 

The teacher employs metaverse technology to track and assess students' 
progress in the mathematics course. 

3.35 1.551 7 

The teacher consistently utilizes metaverse technology throughout the 
instruction of the mathematics course. 

3.31 1.426 8 

The teacher's utilization of metaverse technology facilitates the exchange 
of experiences among colleagues. 

3.59 1.589 3 

The mathematics teacher collaborates with colleagues in constructing the 
content of the metaverse reality, thereby fostering a shared knowledge 
base. 

3.42 1.464 5 

The utilization of metaverse technology enables the teacher to save time 
and effort in effectively communicating knowledge. 

3.56 1.666 4 

While utilizing metaverse reality technology, students actively engage in 
interactive sessions with the teacher. 

3.61 1.694 2 

The incorporation of metaverse technology contributes to the 
professional development of mathematics teachers. 

3.68 1.704 1 

Overall Average 3.49 1.509  - 
Second Dimension: The degree to which teachers use Metaverse technology in teaching mathematics 
I use virtual Dienes pieces for teaching mathematical concepts 
(specifically, numbers and operations) to students. 

4 1.049 3 

I use virtual Linking Cubes to teach students mathematical concepts 
(addition, subtraction, and classification). 

3.9 1.118 7 

I use Domino's Virtual Subtraction Facts as a teaching tool to help students 
understand the concept of subtraction. 

3.63 1.237 9 

I utilize the virtual number line as an instructional tool to teach students 
the concept of numbers. 

3.97 1.166 5 

I use virtual fraction slides to teach students the concept of fractions, as 
well as operations are performed on them. 

3.97 1.172 6 

I utilize the virtual arithmetic scale as an instructional tool to teach 
students the concept of mathematical operations. 

3.45 1.349 10 

I utilize virtual clock models to teach students the skill of telling time. 4.02 1.133 2 
I utilize virtual engineering tools to teach students the art of drawing 
engineering designs. 

4.08 1.055 1 

I use virtual drawing applications such as GeoGebra and Desmos as 
instructional tools to teach students the skill of drawing geometric shapes. 

3.37 1.448 12 
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Item Mean Std. Deviation Rank 
I utilize virtual geometric pieces to instruct students in the Geometric 
Shapes and Spatial Reasoning unit. 

3.88 1.168 8 

I utilize virtual geometric anthropomorphic to teach students in the 
Geometric Shapes unit. 

3.98 1.135 4 

I utilize virtual calculators to enhance students' learning experience when 
calculating the area of a circle. 

3.35 1.390 13 

I utilize the virtual Geoboard as an instructional tool to teach students how 
to draw geometric shapes. 

3.41 1.399 11 

Overall Average 3.77 0.3839 - 
 
The analysis of Table 2 reveals that the employment of Metaverse technology by teachers in 

teaching mathematics, as perceived by both supervisors and teachers themselves, was relatively high. The 
overall average score was 3.49 out of 5, indicating a mean falling within the fourth category (3.41-4.22) on 
the five-point scale. This average corresponds to the fourth category on the five-point scale, which 
represents "Almost every time use" according to the study tool. The standard deviation of 1.509 suggests a 
degree of consensus among teachers and supervisors regarding the extent of teachers' adoption of 
Metaverse technology in mathematics instruction. Most of the items received high scores, except for items 
1, 2, and 3, which obtained moderate scores. This simple disparity in opinions reflects the varying 
perspectives of the sample on those particular items. Table 3 indicates that the degree of teachers' 
utilization of Metaverse technology in teaching mathematics, as perceived by both supervisors and teachers 
themselves, was remarkably high. The overall average score of 3.77 out of 5 corresponds to the fourth 
category on the five-point scale, signifying "Almost every time used" according to the study tool. According 
to the sample's feedback, the most notable items about the extent of teachers' utilization of Metaverse 
technology in teaching mathematics were ranked as follows: item 8, item 7, and item 1, in descending order 
of approval. Regarding the items with the lowest scores in terms of teachers' utilization of the Metaverse 
technique in teaching mathematics, they corresponded to items 12, 9, and 13 in descending order. To 
address the second inquiry, which examines whether there are statistically significant disparities between 
the perspectives of supervisors and teachers regarding the utilization of Metaverse technology in teaching 
mathematics at the primary level based on academic qualification, experience, and training, statistical 
analyses including t-tests and one-way analysis of variance (ANOVA) were conducted. Table 3 presents the 
outcomes of the t-test, showcasing the extent to which teachers use Metaverse technology in teaching 
mathematics at the primary level as perceived by both supervisors and teachers themselves, categorized 
according to academic qualification, experience, and training. 
 
Table 3. Mean, Standard Deviation, and t-value 

Dimensions  N Mean Std. Deviation tValue Sig. 
Employing Metaverse technology in 
teaching mathematics 

Bachelor's 51 2.55 1.528 
2.049 0.056 

Postgraduate 21 1.88 1.140 
Using Metaverse technology in 
teaching mathematics 

Bachelor's 51 2.58 1.515 
2.423 0.101 

Postgraduate 21 1.81 1.308 
Overall average Bachelor's 51 2.57 1.525 

2.317 0.068 
Postgraduate 21 1.87 1.331 

 
According to the findings presented in Table 3, there are no statistically significant differences 

observed in the mean scores of respondents regarding the utilization of Metaverse technology in teaching 
mathematics at the primary level based on their academic qualifications. Table 4 shows the results of a one-
way analysis of variance for the degree of availability of actively open-minded thinking indicators on the 
results of gifted programs in the dimensions of the scale due to the number of programs acquired by the 
gifted students. 
 
Table 4. Results of Variance Analysis of Differences in Response Means 

Aspect Dimensions 
Statistical 
Parameters 

Sum of 
Squares 

df 
Mean 

Square 
F Sig 

Training Employing 
Metaverse  

Between Groups 57.893 2 28.946 14.656 0 
Within Groups 347.59 176 
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Aspect Dimensions 
Statistical 
Parameters 

Sum of 
Squares 

df 
Mean 

Square 
F Sig 

 

technology 
in teaching 
mathematics 

Total 405.49 178 1.975 
  

Using 
Metaverse 
technology 
in teaching 
mathematics 

Between Groups  7.877 3 2.626 3.852 0.01 
Within Groups  175.88 258 

  

Total 183.76 261 0.682 
  

Whole 
Dimensions 

Between Groups 15.439 3 2.173 3.192 0.01 
Within Groups  235.514 193  
Total 139.086 199 0.871 

  

Experience Employing 
Metaverse 
technology 
in teaching 
mathematics 

Between Groups 7.093 2 3.546 1.567 0.212 

Within Groups 298.39 176 
  

Total 305.49 178 2.264 
  

Using 
Metaverse 
technology 
in teaching 
mathematics 

Between Groups 3.601 2 1.8 4.661 0.11 

Within Groups 222.89 277 
  

Total 226.49 279 0.386 
  

Whole 
Dimensions 

Between Groups 3.419 3 1.481 3.126 0.13 

Within Groups 135.52 96 
  

Total 139.34 99 0.377 
  

 
According to the findings presented in Table 4, there are no statistically significant differences 

observed in the mean scores of respondents regarding the employment of Metaverse technology in teaching 
mathematics at the primary level based on their experiences. While statistically significant differences are 
observed in the perspectives of teachers and supervisors regarding the extent of utilizing the Metaverse 
technique in teaching mathematics at the primary stage. These differences are observed when considering 
the training variable. To determine the direction of differences in favor of either category, a post-
comparison Scheffe test was used to determine the four-course periods obtained in Table 5. 

 
Table 5. Results of Scheffe Test for Differences between the Number of Courses Acquired by the Teachers 

(I) Course (J) Course Mean Difference (I-J) Sig. 
0 course 1 course 0.23726 0.659 

 2 courses 0.25884 0.511 
 more than 2 course -0.15524 0.722 

1 course 0 course -0.23726 0.659 
 2 courses 0.02158 0.914 
 more than 2 program -0.39250 0.130 

2 courses 0 course -0.25884 0.511 
 1 course -0.02158 0.914 
 more than 2 program -0.41408 0.044 

more than 2 course 0 course 0.15524 0.722 
 1 course 0.39250 0.130 
 2 courses 0.41408 0.044 

 
Based on the findings presented in Table 5 significant statistical differences are evident in the 

perspectives of teachers and supervisors regarding the utilization of Metaverse technology in teaching 
mathematics at the primary level. These differences are observed when considering the training variable, 
specifically between individuals who received one course and those who received more than two courses. 
Notably, the viewpoints of those who received more than two courses favor a greater extent of utilizing 
Metaverse technology compared to those who received only one course. The analysis revealed that there 
were no statistically significant differences in the perspectives of teachers and supervisors regarding the 
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extent of utilizing Metaverse technology in teaching mathematics at the primary stage. This finding applies 
to each pair of the remaining training variable categories. 

 
Discussion 

The findings show that for supervisors and teachers, there is a relatively high level of utilization of 
Metaverse technology in teaching mathematics at the elementary level. This observation can be attributed 
to teachers' recognition of the inherent value of Metaverse technology in educational contexts, as well as 
their receptivity to the application of new and useful tools in the educational technology domain to enhance 
and simplify the teaching process. Metaverse technology provides an interactive and immersive learning 
experience that captures students' attention. Through the use of simulations, virtual environments, and 
augmented reality, students can actively participate in their learning, thereby increasing engagement and 
motivation (Pellegrino et al., 2023; Polas et al., 2022). This high level of engagement was recognized by 
supervisors and teachers as a positive aspect of utilizing Metaverse technology in mathematics classes. 
Metaverse technology offers visual representations, interactive models, and simulations that support 
students' conceptual understanding of mathematical concepts. These visual and interactive tools make 
abstract concepts more tangible and accessible, allowing students to explore and manipulate mathematical 
ideas in ways that promote deeper understanding. Supervisors and teachers appreciate the potential of 
Metaverse technology to improve students' conceptual understanding of mathematics (Rachmadtullah et 
al., 2023; Wijayanto et al., 2023). Metaverse technology enables learning experiences that are personalized 
and tailored to each student's needs. Teachers can create customized activities, adaptive assessments, and 
targeted feedback to meet different learning styles and proficiency levels. This personalized approach 
ensures that students receive the support and challenge needed to optimize their learning outcomes. 
Metaverse technology's ability to facilitate personalized learning is appreciated by supervisors and 
teachers. Metaverse technology aligns with today's students' digital fluency. This reflects their use of 
technology in their daily lives and capitalizes on their familiarity with digital tools (Muthmainnah et al., 
2023; Onu et al., 2023). Supervisors and teachers recognize the importance of integrating technology into 
education to meet the needs and expectations of modern learners. Supervisors can provide professional 
development opportunities and support to teachers in effectively integrating Metaverse technology into 
their mathematics teaching. This training and mentorship allow teachers to develop the skills and 
confidence necessary to effectively implement Metaverse technology in the classroom. Supervisors and 
teachers appreciate the value of ongoing professional development in utilizing technology for mathematics 
instruction (Guggemos & Seufert, 2021; Seufert et al., 2021; Huang et al., 2022). 

Other findings revealed statistically significant differences in teachers' and supervisors' 
perspectives regarding the extent of utilization of Metaverse technology in elementary mathematics 
instruction (Gupta et al., 2023). These differences were observed based on the training variable, which 
prioritizes individuals who received more than two courses. The researchers attributed these results to 
several factors. First, they argue that the higher level of use of Metaverse technology among teachers in 
teaching mathematics can be attributed to the increased curriculum emphasis on this technology and its 
ease of application compared to conventional methods of conveying information and exploring 
mathematical concepts (Al Shareef et al., 2022; Özdemir, 2022). In addition, the statistically significant 
differences in the views of teachers and supervisors regarding the extent of use of Metaverse technology in 
mathematics teaching at the elementary level, based on training variables, can be attributed to several 
reasons: first, increased familiarity and comfort: Teachers who received more than two courses on 
Metaverse technologies likely have a higher level of familiarity and comfort in using such technologies in 
their teaching practices (Braun-Lewensohn et al., 2019; Hassan et al., 2019). This increased familiarity may 
lead to more positive perceptions regarding its effectiveness and potential benefits in teaching 
mathematics. Peer interactions can influence perceptions and encourage positive attitudes toward the use 
of Metaverse technology in mathematics teaching. Sixth, technological competence: Teachers who have 
undergone several training courses have likely developed higher levels of technological competence in 
using Metaverse technology. Seventh, knowledge transfer: teachers who have received more training 
courses on Metaverse technologies may have more opportunities to engage in professional development 
activities, attend workshops, or collaborate with experts in the field. These results are consistent with the 
research (Kasneci et al., 2023; Onu et al., 2023; Polas et al., 2022). 

It is crucial to acknowledge that these statistically significant differences do not imply that teachers 
with fewer training courses hold negative views or possess lesser capabilities. Rather, these differences 
reflect varying levels of exposure, knowledge, and experience with Metaverse technology, which can 
influence one's perspective on its application in mathematics instruction (Lemay et al., 2021; Støle et al., 
2020). Each individual's unique background and opportunities for professional development contribute to 
their outlook and understanding of the potential benefits and challenges associated with utilizing Metaverse 
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technology in the classroom. The findings also revealed that no statistically significant differences were 
observed based on the teachers' experiences with Gifted Students (Purwanto et al., 2020). This is attributed 
to the fact that teachers encounter similar teaching conditions when instructing mathematics, without any 
consideration given to their experience levels. Due to the inherent complexity of mathematics, it serves as 
a common denominator among all mathematics educators. Consequently, they encounter comparable 
challenges and tend to employ comparable teaching methods and educational techniques to facilitate 
students' comprehension of the subject. These findings align with multiple studies conducted (Al-Azawei & 
Alowayr, 2020; Chen et al., 2020). 

This research implies that teachers and students utilize Metaverse technology effectively in the 
mathematics learning process at the elementary level. In addition, this research also shows the need for 
continuous training and education for teachers to be able to optimally integrate Metaverse in their teaching 
practices. The weakness of this research is that it does not analyze the barriers to implementing metaverse 
technology in elementary school education. This is because the aim of the research is not to show the teacher 
training program implemented by the Education Department regarding the use of metaverse technology in 
the learning process in elementary schools.  

This research also has weaknesses, namely that it does not conduct an analytical study of the 
curriculum at the elementary stage with a focus on alignment with the developmental needs of elementary 
school students, and at this stage, the researcher has not yet achieved metaverse integration. technology in 
the learning process. Recommendations have been put forward by researchers to increase the use of 
Metaverse technology in mathematics teaching at the elementary level, as perceived by supervisors and 
teachers. The can improve their skills, expand their knowledge, and stay up to date on the latest 
developments in leveraging Metaverse technology for effective mathematics teaching. To encourage the 
effective integration of Metaverse technology in teaching practices, it is recommended to foster a 
collaborative learning community between teachers and supervisors. 
 

4. CONCLUSION 

To increase the use of Metaverse technology in the teaching process at the elementary school level, 
teachers and supervisors of gifted children must have ongoing professional development initiatives that 
specifically target and utilize Metaverse technology to help students understand the material. Programs 
such as these are designed to encourage teachers to actively participate in training sessions and ongoing 
professional development programs at the school. This research is already doing this and teachers can 
improve their skills, expand their knowledge, and stay up to date with the latest technological developments 
in utilizing Metaverse technology in effective teaching. To encourage the effective integration of Metaverse 
technology in teaching practices, it is recommended to foster collaborative learning communities among 
teachers and supervisors. This research can be achieved by creating platforms and opportunities that 
facilitate knowledge sharing and exchange of best practices regarding Metaverse technologies. The research 
encourages regular communication and collaboration within the community to enable teachers to learn 
from each other, gather insights, and collectively develop innovative approaches for the integration of 
Metaverse technologies into their teaching practices. 
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