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This article describes the importance of the concept of STEM-based
education in the Indonesia curriculum. STEM-based education is an

educational concept that integrates the concept of education into a
single unit between Science, Technology, engineering and
Mathematics, the concept of STEM education has been developed in
various developing and developed countries today. STEM education
Keywords: does not mean only strengthening educational practice in the fields of
education separately, but rather developing an educational approach
by integrating several subjects such as science, technology,
engineering, and mathematics, by focusing more on the educational
process on solving real problems in everyday life. By developing
various aspects of attitudes, knowledge and skills as well as increasing
critical thinking power and being able to form logical thinking in
various fields of knowledge based on the applicable 2013 curriculum.

Revised Oct 20, 2021
Accepted Oct 22, 2021

Education

STEM Education
Curriculum 2013
Indonesian Curriculum

This is an open access article under the CC BY-SA license.

@00

Introduction

The development of science and technology is increasingly fast, requiring adjustments
and acceleration in developing education that is able to take advantage of existing scientific
and technological developments. STEM education is part of the latest developments in the
field of education to modify learning by integrating various subjects including Science
(biology, physics, chemistry), Technology, Engineering and Mathematics. The subjects
contained in STEM are subjects whose interest in learning is very low and which is
considered difficult by students (Nugroho, 2021). The word STEM was launched by the US
National Science Foundation in the 1990s as the theme of the education reform movement
in the four disciplines to grow human resources who are ready to work in STEM fields and
develop STEM literate citizens, as well as increase US global competitiveness in science and
technology innovation (Hanover, 2011). This STEM education reform movement is driven
by various research results showing a shortage of ready-to-use personnel in the world of
employment in the fields of technology in various developing and developed countries, one
of which is our country, Indonesia. Significantly decreased literacy levels in society on
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STEM-related issues, people tend to be more in theoretical fields, and not many practical
ones can be used in the world of work. The current attention of the Indonesian government
to the field of education is very high by providing additional budgets and building various
educational facilities that are already quite adequate. expert support from many universities,
as well as technical support from industry, for the development and implementation of
STEM education.

STEM education has been widely carried out in various countries including Malaysia
and Turkey, both developed and developing countries, which view STEM education as a
solution to the problem of the quality of Human Resources and the competitiveness of each
country. Therefore, research and development in STEM education has become an interesting
and dominant theme in international scientific conferences and publications in the field of
education. But in Indonesia not many have done it, but awareness of the importance of
STEM education has begun to emerge among education experts in Indonesia, so that many
study groups in universities conduct research and development of STEM education. Theses
and dissertations within the framework of STEM education have now begun to
emerge. STEM education also in its application does not only focus on cognitive
development, but also on the level of the affective domain, because STEM education
provides space for students to actively participate in learning by working together,
disciplined, helping each other in integrating various experiences in their lives, so that STEM
education suitable in the formation and development of aspects of knowledge (cognitive),
aspects of attitudes (affective) and aspects of skills (psychomotor).

The 2013 curriculum is a curriculum that prioritizes the process in its
implementation. The main Graduate Competency Standards (SKL) in the implementation of
learning are developing aspects of attitudes, then aspects of skills and knowledge. In this
curriculum, students are required to independently seek knowledge in the surrounding
environment by utilizing various learning resources and existing learning facilities, students
become very active and creative in seeking and building their knowledge. The 2013
curriculum as a complement to the previous curriculum, the 2013 curriculum was designed
by integrating character in the implementation process (Dewi, 2018). Therefore, in the 2013
curriculum emerged core competencies (KI) as a reference in the learning process. The
concept of STEM education and the 2013 curriculum actually have some similarities in
integrating various concepts in learning with the same goal of developing various aspects of
attitudes, knowledge and skills.

Method

Using content analysis methodologies, this study examines the importance of STEM
education in Indonesia in the context of 21st century skills categories. A research technique
called content analysis allows researchers to study human behavior indirectly by analyzing
products such as textbooks, articles and newspapers as well as songs and political statements
as well as images and almost any other form of communication, such as songs and political
statements. By examining professional and general publications, content analysis also allows
for a better understanding of the direction in which education is changing. It was found that
instructors should be taught engineering design abilities as part of STEM education best
practices. Using the survey research flow, the research method was carried out. For the
article analysis, STEM approach research journals.
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Results and Discussion

Basic Concepts of STEM

1. Definition of STEM Education
STEM (Science, Technology, Engineering, and Mathematics) education is one of the

educational ideas that incorporates various disciplines of science, such as STEM (Science,

Technology, Engineering, and Mathematics). Science, one of the STEM components, is the

study of natural events that incorporates observation and measurement, as a vehicle for

objectively describing nature's ever-changing processes. Physics, biology, chemistry, and
earth and space sciences are some of the key science disciplines taught in elementary and
secondary schools. Technology refers to human inventions that are used to change nature to
satisfy human wants and aspirations, therefore improving and securing the quality of life for
all people on the earth. Humans are able to travel fast, interact directly with people in remote
locations, obtain nutritious food, and use safety equipment because to technological
advancements. To be an engineer, you must have a thorough understanding of economics as
well as social sciences in order to develop and build machines that are both economically
and ecologically good for people. Moreover, mathematics is the science of patterns and
relationships, and it offers the language for technology, science, and engineering to operate.

When we say STEM education, we aren't only talking about enhancing the pedagogy in
STEM subjects individually. We're talking about establishing an educational strategy that
combines science, technology, engineering, and mathematics (National STEM Education
Center, 2014). Students who are STEM literate (Bybee, 2013) are those who:

1) Knowing how to identify questions and problems in everyday circumstances, explain
natural occurrences, develop, and make evidence-based judgments regarding STEM-
related topics.

2) STEM disciplines as human-initiated forms of knowledge, investigation, and design;

3) By applying the concepts of science, technology, engineering, and mathematics to
challenges linked to STEM (e.g. energy efficiency, environmental quality, limited
natural resources), you may become a thoughtful and constructive citizen.

As a result, instructors are able to demonstrate to their pupils how concepts and
principles from the STEM disciplines are incorporated into the production of goods,
processes and systems that they use on a daily basis. Determining STEM education to be an
interdisciplinary approach to learning, Reeve (2013) defines STEM education as a context-
based approach to learning in which students utilize STEM in real-world situations to
achieve STEM literacy. pupils to compete in a knowledge-based economy.

2. The Importance of STEM Education in the 2013 Curriculum

STEM education is now being adopted by many nations to serve as a model for
educational innovation, and it is growing as a worldwide movement to bridge skills gaps
needed for economic success in the 21st Century. According to the US Bureau of Labor
Statistics, STEM employment will grow by 17 percent in the next decade, whereas non-
STEM employment will only grow by 10 percent (Deming, 2018).

Faced with global competitiveness, Indonesia must also prepare qualified and adequate
STEM people resources. Multiple study findings from the Kompas newspaper (July 2015)
show that Indonesia has a mismatch between the demand for human resources and the supply
of human resources. 88 million unskilled monkeys dominate Indonesia's human resources,
according to 2010 statistics from the Central Statistics Agency, and it's anticipated that by
2020 there would be a 50 percent lack of personnel to fill job vacancies. The solution to this

Pedagonal : Jurnal Ilmiah Pendidikan, Vol. 05, No. 02



Pedagonal : Jurnal Ilmiah Pendidikan a 59

problem, however, is not straightforward, as it is difficult to expect the next generation to
succeed without efforts to develop basic abilities, soft skills (collaboration, communication,
creativity, problem solving), and the prerequisite values for entering the STEM professions
at the primary and secondary education levels. Motivated young individuals who want to
pursue a career in STEM disciplines.

However, if it fails to educate students for 21st century employment, as shown in STEM
Education, then the 2013 curriculum will fail to solve the problem of quality and quantity of
Indonesian human resources who are internationally enabled. For the nation's next
generation to be able to compete in the global arena, STEM-based education can be the key
to overcoming this. For this reason, STEM education must be incorporated into the
Indonesian educational system. Abdurakhmanov (2020) explains that Indonesians will be
prepared to live as individuals and citizens who are faithful, industrious, creative, inventive,
and effective, as well as to contribute to society, country, state, and world civilization.

3. STEM Education — Based Learning

One of the characteristics of STEM Education is integrating science, technology,
engineering, and mathematics in solving real problems. But it has various ways, including
integrating all fields in STEM, but also needing to consider materials, media and other
factors (Roberts, 2012). The second way is to teach each STEM discipline by focusing more
on one or two of the STEM disciplines. The third way is to integrate one into the three
disciplines STEM, for example, engineering content is integrated into science, technology,
and mathematics subjects. A more comprehensive way is to fuse all four STEM disciplines
and teach them as integrated subjects, such as technology, engineering and math content in
science, so that science teachers integrate T, E, and M into S.

In the context of general primary and secondary education in many countries, including
Indonesia, only science and mathematics are part of the conventional curriculum, while
technology and engineering subjects are only a minor part or even absent from the
curriculum. Therefore, STEM education is more focused on science and mathematics. In this
regard Bybee (2013) conceptualized a continuum of STEM cohesiveness consisting of nine
cohesive patterns, ranging from ST-EM disciplines as “silos” (stand-alone subjects) to
STEM as transdisciplinary subjects. Deeper integration into the form of transdisciplinary
subjects requires a comprehensive curriculum restructuring, making it relatively difficult to
implement in the context of the conventional curriculum structure in Indonesia. One possible
integration pattern without restructuring the primary and secondary education curriculum in
Indonesia is to incorporate engineering, technology, and mathematics content into STEM-
based science learning, as illustrated in Figure 1.
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Figure 1. STEM Base Science Learning

The pattern of full integration is relatively easier to do at the elementary school level,
when students are taught by a classroom teacher. Meanwhile, the "embedded STEM" form
is more appropriate at the high school level. STEM education manifests itself in certain
situations when learning science or mathematics involves authentic problem-solving
activities in social, cultural, and functional contexts (Roberts, 2012). STEM is a tool to be
able to develop mindsets and hone students' critical thinking. Although it is focused on
the exact sciences, it does not rule out its social elements (LIPI). Science and mathematics
are considered appropriate to be vehicles for bringing STEM Education, because these two
subjects are the main subjects in primary and secondary education, and become the basis for
students to enter careers in STEM disciplines, which are seen as fundamental to
technological innovation and economic productivity (Nugroho, et al 2019)

Conclusion

Based on the various concepts and discussions above, it can be concluded that the
concept of STEM education is very possible to be applied in the 2013 curriculum, by having
the same concept of integrating in various concepts in the field of knowledge. Have the same
goal in developing aspects of attitudes, knowledge and skills. The concept of STEM
Education provides more operational convenience in implementing the 2013 curriculum.
The application of STEM-based education will be able to develop critical thinking skills and
can form logical thinking in various fields of knowledge, this is in accordance with the
objectives to be achieved by the 2013 curriculum. STEM-based education can be applied at
various levels. education, especially in primary and secondary schools. Educators and
education personnel need to first master the concept of new STEM education that can be
ideally applied in the 2013 curriculum.
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