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Abstract. This research aims to map the needed components to improve litera-
cy activity and case solving skills by developing M-Module System Technolo-
gy with 3D Makerless technology. The SAM development model fits the con-
text of learning development to design modules with interactive and adaptive
approaches. The Project Based Learn-ing model developed in 2022 and signifi-
cantly combining teachers® soft skills with the characteristics of the Learning
and Work Curriculum (K-Jalakar) and the Independent Curriculum needs to be
introduced and disseminated to teachers in Indonesia. To support this goal, the
presence of the Hybrid Smart System (HSS) is considered as a solution that
supports the improvement of creative learning and pedagogical skills in teach-
ers. This research will be carried out through the Research and Development
method by focusing on HSS development which includes PBL with soft skills
inspired by the K-Jalakar model. After the formation stage in the first year,this
application will be tested through validation by experts and implementation in
the field on a small scale. In the second year, HSS will be piloted on a wider
scale and improved based on the results of the evaluation. It is hoped that appli-
cation will be a solution to various problems faced by teachers in the implemen-
tation of their learning projects. This step is in line with the main objective of
improving the quality of learning and implement-ing a more effective education
process in Indonesia.

Keywords: creativity learning, pedagogical skills, hybrid smart system, pro-
Jject-based learning

Introduction

Nurul Ulfatin, Andika Bagus Nur Rahma Putra, Azizatuz Zahro’, Rochmawati

In the midst of an era that has been marked by very rapid technological ad-
vances, Indonesia implements the Merdeka Curriculum as an initiative in the field of
education that aims to prepare students with a more contextual learning experience,
through a Project Based Learning approach. Through this approach, the learning pro-
cess is not only fixed on textbooks, but is closely related to the student's experience
and the surrounding reality, including the rapid development of technology. However,
keep in mind that not only students must master technology, but also teachers as facil-
itators in the learning process. Teachers who are proficient in the use of technology
can create a more engaging learning experience for students[1].
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The government through the Ministry of Education, Culture, Research, and
Technology has basically provided several supports such as the Merdeka Mengajar
Platform, Learning Community, Good Practice Sharing Resource Persons, and Webi-
nar Series, to be a means for teachers to practice organizing a more interesting learn-
ing process through the use of technology. However, these supports still make teach-
ers confused, especially on the features provided by the platform, so that teachers
have not been able to creatively and freely create a modern learning process and in
line with the learning model in the Merdeka Curriculum. As a result, the potential
contained in each of the supports provided by the government has not been fully real-
ized [2], [3].

As a solution to this problem, researchers have developed a Hybrid Smart
System (HSS) as a tool for teachers in organizing a more modern and fun learning
process by exploring features that are easier to access. HSS is designed to improve
creativity learning and pedagogical skills in teachers, through integrated values from
the Merdeka Curriculum which carries the concept of Project Based Learning (PBL)
and K-Jalakar, which supports innovative learning processes. The optimal use of HSS
is expected to create a more interesting and contextual learning ecosystem. In this
article, we will discuss more about the concept, and the results of testing this applica-
tion in the first year [4], [5].

2 The Concept of Merdeka Curriculum and K-Jalakar

2.1  The Concept of Merdeka Curriculum

The Merdeka Curriculum exists as a systemic effort in changing the para-
digm of education. Since its inception, Curriculum Merdeka recognizes that education
must be a vehicle that is more relevant and inclusive, and able to prepare students to
face the demands of a dynamic era. This curriculum frees the learning process from
traditional boundaries, so that each individual has the opportunity to grow and devel-
op to his potential. The main concept of Curriculum Merdeka is "learning from, by,
and for oneself" (self-initiated learning). This implies that education is not only cen-
tered on teachers as a source of knowledge, but also students' personal experiences,
which are integrated with social experiences and technological developments. The
Merdeka curriculum encourages more contextual learning, by linking the subject mat-
ter with students' daily realities [1], [6].

In addition, Curriculum Merdeka invites students to act as active learning
agents, not just as recipients of information. This concept then becomes the basis for
the implementation of PBL, independent research, and creative exploration, which
indirectly encourages students to develop relevant skills and critical thinking abilities.
The Merdeka curriculum also emphasizes moral values, character, and leadership.
Overall, the Merdeka Curriculum does not change the structure in the learning pro-
cess, but also the paradigm in education. Validation given to each student's unique-
ness, along with autonomy in the learning process, the Merdeka Curriculum aims to
create a generation that is better prepared to face future challenges and able to con-
tribute to the progress of the nation[7], [8].
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2.2 The Concept of K-Jalakar

K-Jalakar is a curriculum concept that combines the situation and potential
of people in a region with contemporary innovations, so as to create a unique and
relevant framework for understanding and developing art and culture. As a curricu-
lum, K-Jalakar serves as a bridge between the past and the present. It is not only about
maintaining and celebrating traditional cultural roots, but also about bringing the spir-
it of innovation to the development of art and culture. K-Jalakar teaches students to
appreciate and perceive the wisdom embodied in the local culture. Within K-Jalakar,
there is a deep understanding of how art and culture can be a means to promote toler-
ance, diversity, and creative growth. K-Jalakar has made valuable contributions to
teacher and student understanding of the importance of nurturing cultural roots, while
moving forward to a brighter future in the world of arts and culture [2].

In the Guidelines for the development of operational curriculum in educa-
tion units, it is stated that the organization of learning to achieve Learning Outcomes
(CP) and the Pancasila Learner Profile is carried out in three groups of learning activi-
ties, namely intracurricular, projects to strengthen the Pancasila learner profile, field
work practice (PKL), and extra-curricular [9], all of which can be integrated (integrat-
ed learning). Conceptually, integrated learning is a development practice from corre-
lated to integrated that unites (mixes) several subjects and or activities into a series of
learning experiences. Many ways and models of implementing integrated curricu-
lum/learning can be chosen and adapted by practitioners and developers [10], [11],
[12], [13]. Researchers have experienced integrating curriculum by developing it
based on life work in rural areas and producing a curriculum (K-Jalakar) complete
with a structure model, content and learning model [14]. Many research results show
the advantages of integrated curriculum and learning, especially to improve reading
skills [15], [16], more cohesive to hone talents [17], train employability [18], and
provide a comprehensive experience [19], and can even be integrated with learning
through online systems [20]

3 Creativity Learning and Pedagogical Skills of Teachers

Every teacher basically needs to innovate in learning approaches to encour-
age the implementation of creative learning processes. This approach focuses on
providing learning tools that support the development of student creativity, in order to
enable each student to develop his or her creative potential. Creativity learning means
that all students are given the opportunity to explore and realize their creative ideas,
while the teacher acts as a facilitator who helps students overcome learning barriers.
The concept of creativity learning emphasizes innovation that comes from students,
where students are encouraged to have an open mind, dare to express, and try new
things. Pedagogically, teachers need to create inclusive and flexible learning envi-
ronments [21], [22].
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Flexibility is key to supporting students in expressing imagination through
the completion of project assignments. Thus, reflecting student innovation in the
learning process and the role of the teacher here is to support students in developing
it. The creativity learning approach also encourages teachers to develop pedagogical
skills, which in fact are closely related to the teacher's ability to manage learning ef-
fectively in the classroom. Teachers need to understand students as learning subjects
to avoid delivering monotonous material and making students feel bored. In addition,
teachers must also be able to manage learning time well according to the diverse
learning needs of students. This understanding will affect the teacher's ability to de-
sign learning scenarios and convey them effectively to students. Even in today's digi-
tal era, teachers must have the ability to use technology to achieve learning effective-
ness. Therefore, continuous improvement in pedagogical skills becomes an important
strategic step for teachers as educational professionals [23], [24].

The following is the interface of the Hybrid Smart System that researchers are devel-

oping.
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Fig 1. Hybrid Smart System Design modeled by K-Jalakar

4 Utilization of Hybrid Smart System (HSS) with K-Jalakar
Model through Project Learning Integration

4.1 The Use of Smart Systems in Education

The existence of smart systems in the midst of the digital learning era is
now gaining popularity, while offering a number of benefits and conveniences that are
quite diverse. The technology system plays an important role in supporting the devel-
opment of learning by integrating Artificial Intelligence. In the learning process, tech-
nology integration includes tools that automatically assist teachers in various tasks, so
that teachers can more easily recognize the dynamics of the learning environment in
schools and improve abilities significantly [5], [25], [26].

The main advantage of smart systems is increased efficiency and effective-
ness of learning. Efficiently, this technology is able to replace the role of an education
expert in analyzing student learning problems, so that teachers can be more objective



Increase Creativity Learning and Pedagogical Skills of Teachers 7

and precise in improving the quality of learning. Smart system technology is also able
to support curriculum development flexibly based on needs. This flexibility can be
seen from the capacity of smart system technology to assess the material and methods
that best suit the characteristics of students. Therefore, cooperation between teachers
and students in achieving learning objectives can be realized more effectively and
efficiently. The use of smart system technology is generally based on the analysis of
various factors that affect the learning process in dynamic learning activities, both
internally and externally. The factors identified are factors that play a role in increas-
ing student learning success. Smart system technology is able to analyze these factors
quickly and accurately based on available data[27], [28].

M-Module system with 3D markerless technology in the form of a digital
module innovation that developed by utilizing 3D technology and without using 3D
modeling tools or 3D printers (markerless) [29], [30]. This innovation aims to im-
prove students' skills in understanding abstract concepts through three-dimensional
visualization. The visualization increases student interaction with the learning module
in an interesting way. The innovation of M-Module system with 3D markerless tech-
nology contains various excellent features to improve literacy activity and case solv-
ing skills. The increase in literacy activity and case solving skills is due to the tech-
nology developed that allows students to understand concepts in three-dimensional
form. This makes it easier for them to understand complex concepts. As a result, stu-
dents' enthusiasm in accessing digital modules will be encouraged and challenged. In
addition, the M-Modul system technology allows students to change their learning
perspective in real-time and interactively. They can understand concepts from various
other perspectives, so that students' understanding is more comprehensive. The M-
Module system's 3D Markerless technology is designed to make it easy for students
with an intuitive interface. It also comes with easy-to-understand guides. This is in
line with the display in digital format that allows students to access easily. The 3D
markerless technology M-Module system can help teachers teach abstract concepts in
a more interesting and effective way. In addition, this innovation can also accelerate
the achievement of learning objectives by helping students prepare for the digital
world.

4.2  Hybrid Smart System Innovation with K-Jalakar Model through Project
Learning Integration

The K-Jalakar model of Hybrid Smart System innovation is a learning ap-
proach that combines digital technology with the structure of the learning and work
curriculum, with the aim of stimulating student creativity through strengthening
teachers' digital skills. The main focus of K-Jalakar is the development of teachers'
ability to design projects that are interesting and beneficial to students. This design
process covers all aspects, from concepts to presentations, carried out by students
with the guidance of teachers as facilitators. This curriculum combines innovative
learning methods with digital technology based on smart systems. The features in this
application are intended to increase teacher creativity learning and pedagogical skills
in developing interactive learning, so that the learning process becomes more adaptive
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and provides space for teachers to explore student potential more deeply. The K-
Jalakar Hybrid Smart System innovation creates a learning ecosystem that combines
innovative approaches with digital technology to improve student creativity and
teacher learning quality [2], [4], [31].

The design includes the concept, design, development and presentation of
the project by the students with the facilitator of the teacher. The curriculum com-
bines innovative learning methods with smart system-based digital technology to
enhance teachers' creativity and pedagogical skills in designing interactive learning.
The integration of project learning in the K- Jalakar curriculum allows teachers to
develop practical and creative skills in a real context. Teachers will have a holistic
experience in planning and implementing learning in the classroom. The advantages
of the K-Jalakar curriculum for the development of teacher creativity and pedagogical
skills can be done by choosing the right technology. The utilization of smart system
technology in learning is an innovative learning approach that is relevant today. In the
context of education that is increasingly integrated with digital technology, K-Jalakar
is one of the solution curriculums to improve the quality of learning by developing
teachers' digital skills. K-Jalakar focuses on creating strategic projects according to
the development of learning needs. Hybrid smart system innovation is an intelligent
system by combining the latest learning approaches with the use of digi-tal technolo-
gy based on expert systems. The technology is designed to facilitate teachers in de-
veloping projects with the involvement of technology. Thus, the solution can over-
come various problems that occur during project work to achieve project goals effec-
tively and efficiently. The Hy-brid Smart System that will be produced as an output in
2023 is an innovative digital application product to implement the curriculum devel-
oped through a series of long roadmaps.

The development of this Hybrid Smart System is carried out for two years
(2023 and 2024) using the Research and Development (R&D) method, with a devel-
opment model adapted from the Successive Approximation Model (SAM) model.
SAM development consists of 3 main stages, namely preparation, iterative design,
and iterative development. In the preparation stage, researchers analyze teacher needs,
learning objectives in each subject, and material content. Furthermore, at the iterative
design stage, researchers design storyboards and storytelling that discuss a series of
steps for developing digital modules. After the storyboard is successfully compiled, a
review will be carried out with the development team, learning experts, and students
as users. Finally, at the iterative development stage, researchers developed a digital
module with 3D Marketless technology. This stage is carried out after the storyboard
is approved. Researchers always test the use of digital modules, until later no errors
are found and maximally able to meet quality standards and student needs.
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The following is the flow of the smart system research and development process.
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Fig 2. Smart System Research and Development Flow

The Hybrid Smart System has so far succeeded in helping teachers who
have not fully utilized technology in learning, so they no longer find it difficult to
operate the templates and features provided by the Hybrid Smart System. As a result,
students become more enthusiastic in following a more interesting and dynamic learn-
ing process thanks to the help of technology. Through the Hybrid Smart System,
teachers in remote schools are able to improve creativity learning and pedagogical
skills effectively and efficiently, without having to worry about network problems and
school facilities. This is because the Hybrid Smart System has an interface that is easy
for students to understand. Having proven effective in helping teachers overcome the
challenges faced in the era of digitalization, this application will continue to be updat-
ed according to the demands and needs of education in modern times. The use of
Hybrid Smart System in remote schools involves the integration of Indonesian, Natu-
ral Sciences, and Social Sciences subjects from K-Jalakar with Information and
Communication Technology subjects. In this system, teachers are given various fea-
tures to plan and implement the Learning Objective Flow (ATP). Through these at-
tractive and easy-to-use features, teachers have great flexibility in presenting learning
with more attractive models and displays, as well as improving the quality of learning
in the era of digitalization.

5 Conclusion

The Merdeka Curriculum, which is a new curriculum in Indonesia, basical-
ly has three main characteristics, namely an emphasis on developing soft skills and
character, focusing on essential materials, and using a more flexible learning process.
Therefore, it is expected that teachers in Indonesia will be able to adopt a more inno-
vative approach in organizing learning in accordance with the needs of the digitaliza-
tion era. Although the government has provided several online platforms as a solutive
effort, the solution has not been fully effective in helping teachers in remote areas.
This research aims to create a Hybrid Smart System (HSS) as an alternative solution,
with the hope of helping teachers operating in remote schools to become more inno-
vative in their learning approach. The Hybrid Smart System combines the project-
based learning model introduced by K-Jelakar with the values contained in the
Merdeka Curriculum.
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