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Abstract

STEM (Science, Technology, Engineering and Maths) education plays an important
role in preparing students for the challenges of the 21st century. The interdisciplinary
curriculum model, which integrates different STEM disciplines, has been proposed as
an effective approach to enhance STEM learning.This research aims to evaluate the
effectiveness of the Interdisciplinary Curriculum Model in STEM education through a
comprehensive review. A literature search method was used to investigate various
interdisciplinary approaches applied in the context of STEM education. The review
investigated the benefits, challenges and implementation strategies associated with
using interdisciplinary curriculum models in improving students’' STEM understanding
and skills. The results show that these model can increase students’ motivation,
engagement, and understanding of STEM concepts. The interdisciplinary model can
also help students develop better problem-solving, critical thinking and collaboration
skills. However, the effectiveness of the model may vary depending on factors such as
implementation, curriculum design, and student characteristics. Further research is
needed to identify factors that contribute to the effectiveness of this model and to
develop better guidelines for its implementation. Overall, this review highlights the
potential of interdisciplinary curriculum models to enhance STEM learning and
provides important insights for educators and policymakers considering implementing
these models in their schools.
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Introduction
STEM (Science, Technology, Engineering and Mathematics) education has

taken centre stage with increasing urgency in the modern world. Successfully
integrating STEM concepts is not only important to prepare individuals for careers
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directly related to the field, but also builds skills and understanding necessary in various
aspects of daily life (Sung & Huang, 2024; Suharyat et al., 2023). In an era where
technology continues to evolve rapidly and innovation is key to solving global
challenges, an understanding of STEM provides a strong foundation for future
adaptation and exploration (Sellami et al., 2023).

In addition, STEM education also plays a role in fostering critical, creative and
analytical thinking that is essential in facing the complex challenges of the 21st century
(Zulyusri etal., 2023; Putra et al., 2023). By introducing students to scientific concepts,
modern technology and the use of mathematics in relevant contexts, STEM education
helps them to become lifelong learners who are able to adapt to the rapidly changing
society and job market (Darmody et al., 2022). More than just preparing individuals
for specific jobs, STEM education shapes thinking that fosters innovation,
collaboration and creative solutions to the complex global challenges we face today
and in the future ( Eroglu, 2021; Safira et al., 2021).

While interdisciplinary curriculum models tend to offer a more integrated
approach to learning, there is the potential that some students may feel overwhelmed
by the complexity of the material presented or the lack of emphasis on certain
disciplines that they may favour or be better at than others (Aini & Timur, 2023). The
engagement of students with different levels of expertise in different disciplines can
also be challenging, with possible gaps in understanding and acceptance of the concepts
taught in a cross-disciplinary curriculum. In addition, this study may be limited by
contextual and environmental factors that influence the implementation of the
interdisciplinary curriculum model (Hadi et al., 2023). Variability in educational
resources, administrative support and school policies may affect how curriculum
models are implemented and received by students and educators. In addition, logistical
challenges such as limited learning time, classroom restrictions and availability of
equipment or technology may also limit the effective implementation of cross-
disciplinary curriculum models in the context of STEM education.

Research on the effectiveness of interdisciplinary curriculum models in STEM
education has significant relevance in the context of current educational developments.
As the complexity of global challenges increases, requiring a more holistic
understanding of science, technology, engineering and maths, educators and
researchers are increasingly interested in exploring interdisciplinary approaches to
education (Utomo et al., 2023; Quigley et al., 2017). Cross-disciplinary curriculum
models offer the potential to enhance students' understanding of the connections
between different fields of knowledge, promote critical and creative thinking skills,
and prepare them to participate in an increasingly multidisciplinary world of work. For
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example, previous research has shown that interdisciplinary educational approaches
can increase students' interest in STEM fields, improve retention of material, and
strengthen collaborative skills required in professional environments (Oktaviah et al.,
2023).

However, despite their potential benefits, there are still some questions that need
to be answered regarding the actual effectiveness of interdisciplinary curriculum
models in STEM education (Vennix et al., 2023). While previous studies may have
provided preliminary evidence of the benefits of these educational models, more
research is needed to understand in depth how proper implementation of these models
can affect students' educational outcomes in the long run (Giil & Ayik, 2024; Hong et
al., 2023). In addition, comparisons with conventional curriculum models and analyses
of their impact on different groups of students with different needs and predispositions
are also important research areas in strengthening our understanding of the
effectiveness of interdisciplinary curriculum models in STEM education. Therefore,
based on this, the research aims to find out Asseessing the Efficacy of Interdiciplinary
Curiculum Model in STEM Education.

Research Methods

This type of research is review of the current state of interdisciplinary curriculum
models in STEM education reveals a growing interest in approaches that integrate
multiple disciplines to enhance students' understanding and application of STEM
concepts. Over the past decade, there has been a shift towards recognizing the
interconnectedness of science, technology, engineering, and mathematics, prompting
educators and researchers to explore innovative teaching strategies that bridge
traditional disciplinary boundaries. Furthermore, studies have highlighted the potential
benefits of interdisciplinary approaches, including increased student engagement,
improved academic performance, and better preparation for future STEM careers.
However, despite the growing enthusiasm for interdisciplinary STEM education, there
remain gaps in our understanding of the effectiveness of these curriculum models and
the best practices for their implementation.

Moreover, the current literature underscores the importance of addressing
challenges and limitations in assessing the efficacy of interdisciplinary curriculum
models in STEM education. One major challenge is the need for rigorous evaluation
methodologies that can accurately measure the impact of interdisciplinary approaches
on student learning outcomes. Existing assessment tools often focus on traditional
subject-specific metrics, which may not fully capture the holistic nature of
interdisciplinary learning experiences. Additionally, logistical constraints, such as
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limited time, resources, and institutional support, can hinder the successful
implementation of interdisciplinary curriculum models in diverse educational settings.
Result and Discussion

Definitions and characteristics of interdisciplinary curriculum models

Interdisciplinary curriculum models represent an innovative approach to
education that integrates concepts and methods from multiple disciplines, aiming to
provide students with a holistic understanding of complex real-world issues. At its core,
interdisciplinary education seeks to break down the traditional silos between subject
areas, fostering connections and synergies that promote deeper learning and critical
thinking skills (Darmawansah et al.,, 2023). One commonly cited definition of
interdisciplinary curriculum models is the integration of knowledge, skills, and
perspectives from two or more disciplines to address complex problems or questions
that cannot be adequately addressed within the confines of a single discipline. This
approach encourages students to make connections between different fields of study,
allowing them to see the interconnectedness of various subjects and develop a more
comprehensive understanding of the world around them.

Characteristics of interdisciplinary curriculum models often include flexibility,
adaptability, and collaboration. Unlike traditional subject-based curricula,
interdisciplinary models prioritize flexibility in content and delivery, allowing
educators to tailor instruction to the unique needs and interests of their students
(Zulkifli et al., 2022). This flexibility enables teachers to incorporate diverse
perspectives, methods, and resources from multiple disciplines, creating a rich learning
environment that encourages exploration and inquiry. Additionally, interdisciplinary
curriculum models emphasize adaptability, as they are designed to evolve in response
to emerging issues and changing educational landscapes. Educators are encouraged to
continuously refine and update their curricula to reflect new developments in their
fields and to meet the evolving needs of their students (Vennix et al., 2023).
Collaboration is another key characteristic of interdisciplinary curriculum models.
These models often involve collaboration not only among educators from different
disciplines but also among students themselves. Collaborative learning experiences,
such as group projects, discussions, and problem-solving activities, are integral to
interdisciplinary education, as they foster teamwork, communication, and critical
thinking skills. By working together to address complex problems, students learn to
appreciate the value of diverse perspectives and develop the skills needed to effectively
collaborate with others in both academic and professional settings.

Furthermore, interdisciplinary curriculum models prioritize the integration of
real-world applications and experiences. Rather than focusing solely on abstract
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concepts and theoretical knowledge, these models emphasize the practical relevance of
academic content by connecting it to authentic, real-world problems and scenarios. By
engaging with real-world challenges, students are better able to see the practical
implications of their learning and develop the skills needed to apply their knowledge
in meaningful ways. This emphasis on real-world connections helps to motivate
students and promote deeper engagement with the curriculum. Interdisciplinary
curriculum models also tend to be interdisciplinary curriculum models also tend to be
student-centered, meaning that they prioritize the interests, needs, and experiences of
the learners (Turner et al., 2022). These models recognize that students come to the
classroom with diverse backgrounds, interests, and learning styles, and seek to create
learning experiences that are responsive to these differences. By incorporating student
interests and experiences into the curriculum, educators can increase student
engagement and motivation, making learning more meaningful and relevant for
students.

Moreover, interdisciplinary curriculum models often promote the development
of transferable skills, such as critical thinking, problem-solving, communication, and
collaboration. These skills are essential for success in both academic and professional
contexts, and interdisciplinary education provides an ideal platform for their
development (Schijf et al., 2023). By engaging in interdisciplinary inquiry and
problem-solving, students learn to approach complex issues from multiple
perspectives, evaluate evidence, communicate their ideas effectively, and work
collaboratively with others to find solution (Nauraeni. & Safira, 2020). These skills
are highly valued by employers and are essential for navigating the complexities of the
modern world.

Potential benefits of interdisciplinary learning in STEM education

Interdisciplinary learning in STEM education offers numerous potential
benefits that extend beyond the traditional boundaries of individual disciplines. One
significant advantage is the promotion of a holistic understanding of complex real-
world problems (Ak et al., 2022). By integrating concepts and methodologies from
science, technology, engineering, and mathematics, interdisciplinary learning allows
students to see the interconnectedness of these fields and gain a more comprehensive
perspective on issues that cannot be adequately addressed within the confines of a
single discipline (Nurtamam et al., 2023). This holistic approach encourages students
to think critically, make connections between different areas of knowledge, and
develop a deeper appreciation for the interdisciplinary nature of many modern
challenges. Furthermore, interdisciplinary learning in STEM education fosters
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creativity and innovation by encouraging students to approach problems from multiple
perspectives. By combining insights from various disciplines, students can develop
novel solutions to complex problems and explore new possibilities that may not be
apparent when considering each discipline in isolation. This interdisciplinary approach
to problem-solving promotes creative thinking and empowers students to think outside
the box, ultimately preparing them to tackle the diverse challenges they may encounter
in their future careers.

Moreover, interdisciplinary learning enhances the relevance and applicability
of STEM education by connecting academic concepts to real-world contexts and
challenges. By engaging with authentic, real-world problems, students can see the
practical implications of their learning and develop the skills needed to apply their
knowledge in meaningful ways. This real-world relevance not only motivates students
by showing them the impact of their learning but also prepares them for success in their
future careers by equipping them with the skills needed to address the complex
challenges they will face in the workforce (Yang et al., 2020). Additionally,
interdisciplinary learning in STEM education promotes collaboration and teamwork by
providing opportunities for students to work together on interdisciplinary projects and
activities. Collaboration is essential for success in both academic and professional
settings, and interdisciplinary education provides students with valuable experience
working in diverse teams to achieve common goals. By collaborating with peers from
different backgrounds and disciplines, students learn to appreciate the value of diverse
perspectives, communicate effectively, and leverage the strengths of each team
member, ultimately enhancing their ability to work collaboratively in a variety of
contexts (Fadlelmula, 2022).

Furthermore, interdisciplinary learning in STEM education encourages lifelong
learning by fostering curiosity, inquiry, and a growth mindset. By engaging in
interdisciplinary inquiry and exploration, students develop a thirst for knowledge and
a willingness to seek out new information and perspectives. This lifelong learning
mindset is essential for success in today's rapidly changing world, where new
technologies, discoveries, and challenges are constantly emerging (Fitriyana et al.,
2024; Widodo et al., 2024). By instilling a passion for learning and an openness to new
ideas, interdisciplinary education prepares students to adapt to change, embrace
innovation, and thrive in an ever-evolving global society. nterdisciplinary learning in
STEM education offers numerous potential benefits, including the promotion of a
holistic understanding of complex problems, the fostering of creativity and innovation,
the enhancement of real-world relevance and applicability, the promotion of
collaboration and teamwork, and the encouragement of lifelong learning. By

242


https://issn.brin.go.id/terbit/detail/20231012182067329

Indonesia Journal of Engineering and Education Technology (IJEET)
Volume 2 Nomor 2, April 2024, p:237-245
e-1SSN: 3026-7544

integrating concepts and methodologies from multiple disciplines, interdisciplinary
education prepares students to tackle the diverse challenges they will face in their future
careers, equipping them with the knowledge, skills, and mindset needed to succeed in
a rapidly changing world.

Conclusion

The results show that this model can increase students' motivation, engagement,
and understanding of STEM concepts. The interdisciplinary model can also help
students develop better problem-solving, critical thinking and collaboration skills.
However, the effectiveness of the model may vary depending on factors such as
implementation, curriculum design, and student characteristics. Further research is
needed to identify factors that contribute to the effectiveness of this model and to
develop better guidelines for its implementation. Overall, this review highlights the
potential of interdisciplinary curriculum models to enhance STEM learning and
provides important insights for educators and policymakers considering implementing
these models in their schools.

Reference

Aini, Q., & Timur, P.-K. (2023). Implementation of an Independent Curriculum in
Supporting Students’ Freedom to Create and Learn. JSRET (Journal of Scientific,
Research, Education, and Technology) |, 2(3), 999-1008.

Ak, O., Deni, H., & Gen, H. (2022). European Journal of Education Studies A
COURSE CONTENT DESIGNED IN ACCORDANCE WITH THE 5E
TEACHING MODEL WITHIN THE SCOPE OF STEM LEARNING
APPROACH IN ENVIRONMENTAL EDUCATION COURSE : MY SMART
GREENHOUSE. European Journal of Education Studies, 274-295.
https://doi.org/10.46827/ejes.v9i4.4263

Darmawansah, D., Hwang, G. J., Chen, M. R. A., & Liang, J. C. (2023). Trends and
research foci of robotics-based STEM education: a systematic review from
diverse angles based on the technology-based learning model. International
Journal of STEM Education, 10(1). https://doi.org/10.1186/s40594-023-00400-3

Darmody, K., Booth, J., O’Toole, F., Alcala, A., Bleach, J., Stynes, P., & Pathak, P.
(2022). a Stem Family E-Learning Framework To Increase Family Engagement
in Disadvantaged Communities. Proceedings of the International Conference on
E-Learning 2022, EL 2022 - Part of the Multi Conference on Computer Science
and Information Systems 2022, MCCSIS 2022, 143-148.
https://doi.org/10.33965/e12022_202203c018

eyide EROGLU, O. B. (2021). HIGH S CHOOL S TUDENTS ’ V IEWS ON THE 5E-
BASED STEM. Acta Didactica  Napocensia, 14(2), 203-215.
https://doi.org/10.24193/adn.14.2.15

243


https://issn.brin.go.id/terbit/detail/20231012182067329

Indonesia Journal of Engineering and Education Technology (IJEET)
Volume 2 Nomor 2, April 2024, p:237-245
e-1SSN: 3026-7544

Fadlelmula, F. K. (2022). STEM learning during the COVID-19 pandemic in Qatar :
Secondary school students * and teachers > perspectives. EURASIA Journal of
Mathematics, Science and Technology Education, 18(6), 1-13.

Fitriyana, N., Wiyarsi, A., Pratomo, H., & Marfuatun, M. (2024). LESSON :
PERSPECTIVES FROM HIGH SCHOOL AND VOCATIONAL. Ournal of
Technology and Science Education, 14(2), 418-437.

Gul, M. D., & Ayik, Z. (2024). Comprehensive science mapping of STEM studies in
gifted education. Journal of Turkish Science Education, 21(1), 153-174.
https://doi.org/10.36681/tused.2024.009

Hadi, A., Marniati, M., Ngindana, R., Kurdi, M. S., Kurdi, M. S., & Fauziah, F. (2023).
New Paradigm of Merdeka Belajar Curriculum in Schools. AL-ISHLAH: Jurnal
Pendidikan, 15(2), 1497-1510. https://doi.org/10.35445/alishlah.v15i2.3126

Nurtamam, M. E., Santosa, T. A., Aprilisia, S., Rahman, A., & Suharyat, Y. (2023).
Meta-analysis: The Effectiveness of lot-Based Flipped Learning to Improve
Students > Problem Solving Abilities. Edumaspul :Jurnal Pendidikan, 7(1), 1491
1501.

Oktaviah, F. N., Dwiyanti, A., Suyadi, & Barumbun, M. (2023). Integrated STEM-
based Teaching Modules with the Values of Pancasila Student Profiles in
Supporting the Implementation of Kurikulum Merdeka in Primary School. Jurnal
Ilmiah Sekolah Dasar, 7(3), 469-480. https://doi.org/10.23887/jisd.v7i3.57198

Putra, M., Rahman, A., Suhayat, Y., Santosa, T. A., & Putra, R. (2023). The Effect of
STEM-Based REACT Model on Students * Critical Thinking Skills : A Meta-
Analysis Study. LITERACY : International Scientific Journals Of Social,
Education and Humaniora, 2(1), 207-217.

Quigley, C. F., Herro, D., & Jamil, F. M. (2017). Developing a Conceptual Model of
STEAM Teaching Practices. School Science and Mathematics, 117(1-2), 1-12.
https://doi.org/10.1111/ssm.12201

Safira, 1., Afni, N., Suyuti, M., Purnama, A. D., Wahid, A., Bosowa, U., Makassar, U.
I., Agama, I., Muhammadiyah, I., Makassar, U. N., Sulawesi, S., & Author, C.
(2021). SCIENCE , Technology , Engineering And Mathematics Based On
Blended Learning For Improving Critical Thinking Ability Of. THE 12th
INTERNATIONAL CONFERENCE ON LESSON STUDY (ICLS-XII), 97-104.

Safira, N. & I. (2020). Analisis Keterlaksanaan Program Remedial Mata Pelajaran Ipa
Smp Berbasis Kurikulum 2013 Di Kota Makassar Analysis Of Remedial Program
Implementation In Natural Science Subject Of Secondary Schoolsbased On
Curriculum 2013 In Makassar City. Klasikal: Journal of Education, Language
Teaching and Science, 2(3), 1-8.

Schijf, J. E., van der Werf, G. P. C., & Jansen, E. P. W. A. (2023). Measuring
interdisciplinary understanding in higher education. European Journal of Higher
Education, 13(4), 429-447. https://doi.org/10.1080/21568235.2022.2058045

Sellami, A. L., El-Kassem, R. C., Santhosh, M. E., Al-Thani, M. F., & Al Emadi, N.
A. (2023). Understanding the Relationship between Students’ Perception of
Environmental and Psychological Variables and Their STEM Learning in Qatar:

244


https://issn.brin.go.id/terbit/detail/20231012182067329

Indonesia Journal of Engineering and Education Technology (IJEET)
Volume 2 Nomor 2, April 2024, p:237-245
e-1SSN: 3026-7544

A Structural Equation Modelling Approach. European Journal of STEM
Education, 8(1), 1-9. https://doi.org/10.20897/ejsteme/13976

Suharyat, Y., Santosa, T. A., & Satria, E. (2023). The Effectiveness of STEM-Based
Learning in Teaching 21 st Century Skills in Generation Z Student in Science
Learning: A. Jurnal Penelitian Pendidikan IPA, 9(1), 160-166.
https://doi.org/10.29303/jppipa.v9il.2517

Sung, J. S., & Huang, W. H. D. (2024). Motivational design for inclusive digital
learning: Women college engineering students’ motivation for online STEM
learning.  Contemporary  Educational ~ Technology,  16(1), 1-17.
https://doi.org/10.30935/cedtech/14047

Turner, R., Cotton, D., Morrison, D., & Kneale, P. (2022). Embedding interdisciplinary
learning into the first-year undergraduate curriculum: drivers and barriers in a
cross-institutional enhancement project. Teaching in Higher Education.
https://doi.org/10.1080/13562517.2022.2056834

Utomo, W., Suryono, W., Santosa, T. A., & Agustina, I. (2023). The Effect of STEAM-
Based Hybrid Based Learning Model on Students * Critical Thinking Skills.
Jurnal Penelitian Pendidikan IPA, 9(9), 742-750.
https://doi.org/10.29303/jppipa.v9i9.5147

Vennix, J., Brok, P. Den, & Taconis, R. (2023). Motivation style of K — 12 students
attending outreach activities in the STEM field : a person - based approach.
Learning Environments Research, 26(1), 129-143.
https://doi.org/10.1007/s10984-022-09407-z

Widodo, Y. B., Amri, M., Yustitia, V., Desak, N., & Santi, M. (2024). The
Effectiveness of the STEM-based Differentiation Learning Model on Merdeka
Curriculum Learning Outcomes. Indonesia Journal of Engineering and Education
Technology (1JEET), 2(1), 173-181.

Yang, D., Baldwin, S. J., Using, S. J., Yang, D., & Baldwin, S. J. (2020). Using
Technology to Support Student Learning in an Integrated STEM Learning
Environment To cite this article : Using Technology to Support Student Learning
in an Integrated STEM Learning Environment. International Journal of
Technology in Education and Science (IJTES), 4(1), 1-11.

Zulkifli, Z., Satria, E., Supriyadi, A., & Santosa, T. A. (2022). Meta-analysis: The
effectiveness of the integrated STEM technology pedagogical content knowledge
learning model on the 21st century skills of high school students in the science
department. Psychology, Evaluation, and Technology in Educational Research,
5(1), 32-42.

Zulyusri, Festiyedl, Yerimadesil, Yohandril, Abdul Razakl, S. (2023). Effectiveness
of STEM Learning Based on Design Thiking in Improving Critical Thinking
Skills in Science Learning : A. Jurnal Penelitian Pendidikan IPA, 9(6), 112-1109.
https://doi.org/10.29303/jppipa.v9i6.3709

245


https://issn.brin.go.id/terbit/detail/20231012182067329

