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Abstract

Early childhood education (PAUD) is an important foundation in developing 21st century
skills. STEAM-based learning innovations (Science, Technology, Engineering, Art, and
Mathematics) can be one of the solutions to develop 21st century skills in early childhood
education children. This study aims to find out how learning innovations in STEAM-based
early childhood education can develop 21st century skills in early childhood children. The
results show that the STEAM approach can help children develop critical thinking,
creativity, and problem-solving skills. The implementation of the STEAM approach in PAUD
can also improve children's ability to work together and communicate. However, the
implementation of the STEAM approach in early childhood education also has several
challenges, such as a lack of adequate resources and facilities to support STEAM learning.
Therefore, efforts need to be made to improve the implementation of the STEAM approach
in early childhood education in order to help children develop the 21st century skills needed
to succeed in the future. Thus, this research can contribute to the development of more
effective and innovative early childhood education.
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INTRODUCTION

Early childhood education (PAUD) is an important foundation in developing
children's skills and knowledge. At an early age, children begin to learn and develop their
abilities in various aspects, including cognitive, social, emotional, and physical.
Therefore, early childhood education has a very important role in shaping children's
abilities and skills for future success. In the era of globalization, 21st century skills have
become very important for children to have. 21st century skills include critical thinking,
creativity, communication, and collaboration. This ability is needed by children to be able
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to compete and succeed in a highly competitive era of globalization. Therefore, early
childhood education must be able to help children develop 21st century skills.

STEAM (Science, Technology, Engineering, Art, and Mathematics) is one of the
learning approaches that can be used to develop 21st century skills in children. The
STEAM approach can help children develop critical thinking, creativity, and problem-
solving skills. By using the STEAM approach, children can learn actively and interactively,
and can develop their skills in various aspects.

However, the implementation of the STEAM approach in PAUD is still not widely
done. Therefore, it is necessary to conduct research to find out how STEAM-based
learning innovations can develop 21st century skills in early childhood children. This
research can help improve understanding of how STEAM approaches can be used to
develop 21st century skills in children, as well as can contribute to the development of
more effective and innovative early childhood education.

RESEARCH METHODS
This study uses a qualitative research design with a case study approach. The
design of this research was chosen because this research aims to find out how STEAM-
based learning innovations can develop 21st century skills in early childhood children.
1. Research Subject
The subjects of this study are PAUD children aged 4-6 years who are in
PAUD who have applied the STEAM approach in learning. The number of subjects
of this study is 30 PAUD children.
2. Data Collection Methods

The data collection methods used in this study are:

e Observation: Observations were made to find out how early childhood
children interact with the STEAM learning environment and how they
develop 21st century skills.

e Interviews: Interviews were conducted with early childhood teachers and
early childhood children to find out their perceptions of the STEAM approach
and how they are developing 21st century skills.

e Documentation: Documentation is done to collect data on STEAM learning
activities in PAUD, including photos, videos, and other documents.

3. Data Analysis Methods
The data analysis method used in this study is qualitative data analysis.

The collected data will be analyzed using thematic analysis techniques, namely

by identifying themes that arise from the collected data.

Research Steps

a. Preparation: Preparation is carried out by conducting a literature study on
STEAM approaches and 21st century skills, as well as coordinating with PAUD
who will be the research location.
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b. Data Collection: Data collection is carried out by conducting observations,
interviews, and documentation in PAUD.

c. Data Analysis: Data analysis is carried out using thematic analysis techniques.

d. Conclusion Drawn: Conclusion drawing is made based on the results of data
analysis.

Data Validity Criteria

The validity criteria of the data used in this study are:

a. Credibility: The credibility of the data is guaranteed by triangulating the data,
which is by using several data collection methods.

b. Transferability: Data transferability is guaranteed by performing a detailed
description of the context of the research.

c. Dependability: The dependability of the data is ensured by doing detailed
documentation of the research process.

By using systematic and rigorous research methods, this research is
expected to provide valid and reliable results on how STEAM-based learning
innovations can develop 21st century skills in early childhood education children.

RESEARCH RESULTS

This study shows that the STEAM (Science, Technology, Engineering, Art, and
Mathematics) based learning approach applied in early childhood education is able to
make a significant contribution to the development of 21st century skills in early
childhood. Based on observations of 30 children aged 4-6 years and interviews with
teachers and early childhood education teachers, it was found that activities designed
within the framework of STEAM were able to stimulate various key skills, such as critical
thinking, creativity, problem-solving skills, collaboration, and communication. Children
show improvements in the ability to convey ideas, solve simple challenges, and work in
small groups actively. For example, when making bridges out of straws or mixing colors
to create patterns, children show initiative, exploration, and discussion that show
growth in thinking and social skills. On the other hand, this study also reveals that there
are challenges in the implementation of STEAM, especially the limitation of resources
such as teaching aids, teaching materials, and the lack of teacher training in designing
integrated cross-disciplinary learning. However, teachers say that this method is more
fun and meaningful for children than traditional passive learning. Based on thematic
analysis, it is concluded that STEAM-based learning innovations in PAUD have the
potential to strengthen the foundation of children's 21st century skills if supported by
adequate infrastructure and strengthening educator competence.

Table 1. Summary of Research Findings
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Aspects Examined Key Findings

Critical Thinking
and Problem
Solving Skills

Children are able to ask questions, make predictions,
and come up with simple solutions.

Children show original ideas in art projects and
experiments.
Children can express opinions and ideas in groups

Creativeness

Communication

simply.
Collaboration Children work together in small groups, share tasks, and
take turns.
Teacher's STEAM is considered more effective and fun than
Response conventional methods.
Implementation | Lack of tools, STEAM teaching materials, and teacher
Constraints training are major obstacles.

The application of the STEAM approach in PAUD not only has an impact on
improving cognitive skills, but also supports the social-emotional development of
children. Children who participate in STEAM-based activities tend to be more confident
in expressing ideas and dare to try new things without fear of making mistakes. For
example, in a simple structure building activity using blocks or recycled materials,
children learn to take intellectual risks, evaluate results, and try new strategies if they
fail. This is particularly relevant to the demands of 21st century skills, where mental
resilience and adaptive ability are essential. Teachers involved in this study revealed that
children who previously tended to be passive became more active and enthusiastic in
participating in exploratory learning activities.

Furthermore, the interaction between children and teachers in STEAM-based
learning also becomes more meaningful. Teachers play the role of facilitators who guide
the exploration process, not just as a source of knowledge. This approach changes the
dynamics of the classroom to be more democratic and open to questions and initiatives
from children. Teachers are required to design activities that combine elements of
science and art, and are able to stimulate various types of children's intelligence. Some
of the activities used in this study include simple experiments on water and soil, making
artworks from natural materials, and arranging toys from used materials. These
activities not only hone logic and creativity, but also reinforce the values of sustainability
and environmental concern from an early age.

However, the success of the implementation of the STEAM approach is greatly
influenced by the readiness of PAUD institutions and support from various parties. Some
PAUD experienced obstacles in providing space and tools that support children's
exploration to the maximum. In addition, not all teachers have sufficient knowledge and
skills in integrating the five components of STEAM into the curriculum. Therefore,
training and mentoring to teachers are very important so that this learning innovation
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can be implemented optimally. In the long term, support from the government and
higher education institutions is also needed, especially in the form of the provision of
modules, interactive learning media, and ongoing professional development.

Overall, the results of this study reinforce the evidence that the STEAM approach
can be an effective learning strategy to shape a generation of children who are ready to
face the challenges of the 21st century. Although the implementation is not entirely
ideal, the initial steps taken by several PAUD institutions in Bengkulu show great
potential if this approach is accompanied by comprehensive planning, collaboration,
and support. This study suggests that the STEAM approach should not only be a
temporary method, but also a philosophy in the implementation of early childhood
education that emphasizes process, exploration, and character development.

DISCUSSION

This research shows that the STEAM approach can help early childhood children
develop the 21st century skills needed for future success. The STEAM approach allows
children to learn in an integrated and holistic manner, so they can develop broader and
deeper abilities.

One of the advantages of the STEAM approach is that it allows children to learn
actively and interactively. By using active learning methods, children can develop their
critical and creative thinking skills. They can analyze problems, identify solutions, and
develop plans to implement those solutions. In addition, the STEAM approach can also
help children develop their communication skills, so that they can better convey their
ideas and ideas.

In the implementation of the STEAM approach, PAUD teachers need to pay
attention to several important things. First, teachers need to have sufficient knowledge
and skills in integrating the five components of STEAM into the curriculum. Second,
teachers need to be able to create a conducive learning environment and support
children to learn actively and interactively. Third, teachers need to be able to assess
children's abilities appropriately and provide constructive feedback.

Thus, this study shows that the STEAM approach can be one of the solutions to
improve the quality of early childhood education. The STEAM approach can help
children develop the 21st-century skills needed for future success. Therefore, efforts
need to be made to improve the implementation of the STEAM approach in early
childhood education, so that children can benefit more from this approach.

Therefore, it is important for schools and education policy makers to provide full
support in the form of teacher training, problem-based teaching material development,
and flexible learning schedule arrangements. With this support, the STEAM approach
can be applied in a sustainable manner and have a maximum impact on improving the
quality of education.
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In addition, the study also shows that the STEAM approach can help children
develop their cooperative and communication skills. Children can work togetherin small
groups, share tasks, and take turns. They can also convey opinions and ideas in the group
simply. This is particularly relevant to the skills demands of the 21st century, where the
ability to work together and communicate is of paramount importance.

In the long run, the STEAM approach can help children develop the skills needed
for future success. Therefore, efforts need to be made to improve the implementation
of the STEAM approach in early childhood education, so that children can benefit more
from this approach. It is also necessary to conduct training for PAUD teachers to
improve their ability to implement the STEAM approach.

The study also shows that the STEAM approach can help children develop their
critical and creative thinking skills. Children can analyze problems, identify solutions, and
develop plans to implement those solutions. In addition, the STEAM approach can also
help children develop their communication skills, so that they can better convey their
ideas and ideas.

In the implementation of the STEAM approach, it is also necessary to carry out
continuous evaluation to ensure that this approach can have a maximum impact on
improving the quality of education. Evaluation can be done using a variety of methods,
such as observation, interviews, and tests. Thus, it can be seen whether the STEAM
approach can help children develop the 21st-century skills needed for future success.

In addition, it is also necessary to conduct further research to find out how the
STEAM approach can be implemented in various educational contexts. Advanced
research can help improve understanding of how STEAM approaches can be used to
improve the quality of early childhood education. Thus, it can be seen how the STEAM
approach can be adapted to meet the different needs of children.

CONCLUSION

This research shows that the STEAM approach can help early childhood children
develop the 21st century skills needed for future success. The STEAM approach allows
children to learn in an integrated and holistic manner, so they can develop broader and
deeper abilities. The results showed that children who used the STEAM approach had
better critical thinking skills, creativity, and communication skills. Therefore, the STEAM
approach can be one of the solutions to improve the quality of early childhood
education.

SUGGESTION
1. Improvement of Resources and Facilities: It is necessary to make efforts to
increase existing resources and facilities in PAUD to support STEAM learning.
2. Teacher Training: It is necessary to conduct training for PAUD teachers to
improve their ability to implement the STEAM approach.
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3. Support from the Government and Higher Education Institutions: There is a need
for support from the government and higher education institutions to provide
modules, interactive learning media, and continuous professional development.

4. Implementation of the STEAM Approach: There is a need to make efforts to
improve the implementation of the STEAM approach in early childhood
education, so that children can benefit more from this approach.

5. Curriculum Development: It is necessary to develop a STEAM-based curriculum
to improve the quality of early childhood education.

Thus, the STEAM approach can be an effective learning strategy to shape a
generation of children who are ready to face the challenges of the 21st century.
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