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Abstract STEAM (Science, Technology, Engineering, Arts, and Mathematics) learning based
on Islamic values is an innovative approach in education that aims to form students
who are intellectually capable and spiritually whole. This research is a qualitative
study with a descriptive approach that aims to identify the needs of STEAM
learning in Islamic schools and analyze the integration of Islamic values in the
process. The research was conducted at SMA Adh-Dhuhaa Sukoharjo as one of the
Islamic educational institutions that shows commitment to implementing the
STEAM approach based on Islamic values Data obtained through interviews with
school principals, subject teachers (Science, Mathematics, Technology, and Arts),
curriculum coordinators, education staff, and students who are directly involved
in the learning process, observation of learning activities, as well as documentation
of curriculum and teaching tools. The data collection method used triangulation
techniques, while the data analysis was carried out thematically with the Miles and
Huberman interactive model. The results of the study show that there are six main
needs in the implementation of Islamic STEAM, namely flexible curriculum,
teacher collaboration, supporting facilities, innovative learning resources, value-
based approaches, and teacher training. It is evident that STEAM learning with the
integration of Islamic values is able to encourage a holistic education that combines
mastery of science and the formation of spiritual character, and is worthy of being
developed more widely in Islamic schools.

Keywords Holistic Islam, Islamic Values, SMA Adh-Dhuhaa, STEAM Learning, Value
Integration.
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INTRODUCTION

In the era of the Industrial Revolution 4.0 and welcoming Society 5.0, the world of education
is faced with a significant challenge to prepare a capable generation in academia and technology,
but also has strong character, high morality, and spiritual awareness. Ideally, education produces
intellectually competent human beings and whole personalities who can carry out the role of caliphs
on earth based on the values of truth and justice (Sahin, 2021). 21%-century education requires
learning to develop critical, creative, collaborative, and communicative (4c) thinking skills, while
forming character with integrity. However, in practice, the education system focuses on the
cognitive aspect alone, leaving aside the affective and spiritual dimensions, which are the
foundation for forming a complete and sustainable character (Umam, 2020).

These ideal conditions contrast with the facts on the ground. Many educational institutions,
including Islamic schools, are still trapped in conventional learning approaches, are oriented
towards exam results alone, and have not fully integrated Islamic values into the teaching and
learning. Values such as honesty, responsibility, justice, cooperation, and perseverance are core
principles in Islamic teachings that should be the primary foundation in the educational process
(Amrullah, 2023). The need for an academic approach that combines modern science with Islamic
values is becoming increasingly urgent during increasingly complex global challenges and
technological disruptions. This is where the STEAM (Science, Technology, Engineering, Arts, and
Mathematics) approach becomes essential, because it can become an integrative forum that not only
hones academic skills, but also trains students' aesthetic, ethical, and spiritual sensitivity if managed
with an Islamic paradigm (Pant et al., 2020).

SMA Adh-Dhuhaa Sukoharjo is an Islamic educational institution committed to
implementing a STEAM approach based on Islamic values. This school has a vision to form an
Islamic generation that excels in science, has a leadership spirit, and has noble character (Mujahid,
2021). The implementation of STEAM is carried out in an integrated manner with a curriculum
designed to integrate Islamic values in each subject, especially in cross-disciplinary projects
involving scientific and artistic approaches. Islamic values such as monotheism, amanabh, ihsan, and
ukhuwah are fundamental principles in learning activities (Sastraatmadja et al., 2024). With this
holistic approach, SMA Adh-Dhuhaa seeks to realize Islamic education, prioritising academic

achievement and forming students' character and spirituality.
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This study aims to describe in depth how the integration of Islamic values is carried out in
STEAM learning at SMA Adh-Dhuhaa Sukoharjo and how implementing this integration can
contribute to realising holistic Islamic education. By examining the forms of integration, learning
strategies, and their impact on students, this study aims to provide a real picture of the
comprehensive practice of Islamic education in the modern era. The following is a rearrangement of
the problem formulation without using numbers: The problem formulation that is to be answered
in this study includes how Islamic values are integrated in STEAM learning at SMA Adh-Dhuhaa
Sukoharjo and how the implementation of this integration contributes to realising a holistic Islamic
education.

This research refers to several previous studies. First, research by Prasetyo (2024),
Sastraatmadja et al. (2024), and Yulianti et al. (2025) discusses integrating Islamic values in the
thematic curriculum in madrasah ibtidaiyah, but has not touched on the STEAM approach. Second,
a study by Ananta et al. (2025), Muhajir et al. (2025), and Zakiyah et al. (2024) on implementing
project-based learning in Islamic education has not been directly linked to integrating spiritual
values. Third, research by Atiaturrahmaniah et al. (2022), Rohman et al. (2022), and N. Sari & Zulfa
(2024) highlights the effectiveness of STEAM learning in public schools, but without an approach to
Islamic values. From the three research patterns, it can be seen that there have not been many studies
that specifically examine the integration of Islamic values in STEAM learning at the secondary level,
let alone those carried out systematically and contextually in project-based Islamic schools such as
Adh-Dhuhaa High School. Therefore, this research presents novelty in the form of an integrative
and applicative approach from two critical domains: STEAM as pedagogical innovation and Islamic
values as the foundation of holistic education.

This research is necessary because it can answer the need for an Islamic education model that
can adapt to the challenges of the times without losing its identity. In this context, integrating
STEAM and Islamic values is pedagogically relevant and strategic in building a generation of
Muslims who excel in science, character, and spirituality. Theoretically, this research is expected to
contribute to developing an integrative Islamic learning model based on STEAM. Practically, the
results of this research can be a guide for other Islamic schools that want to build learning that aligns
21t-century skills with absolute Islamic values. Thus, Islamic education is not only a place for the
transfer of knowledge, but also an arena for value transformation and the formation of a complete

human being.
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METHOD

This study uses a descriptive qualitative approach with a case study method. This approach
was chosen to gain a deep understanding of integrating Islamic values in STEAM learning as part
of efforts to realize holistic Islamic education (Ridlo, 2023). This study was conducted at SMA Adh-
Dhuhaa Sukoharjo, which is located on Jl. Mangesti Luhur No. 10, Gentan, Kec. Central Java, in
November-December 2024. This school was chosen as the research location because it has
implemented STEAM learning integrated with Islamic values and shows seriousness in building a
comprehensive Islamic education system. The data sources in this study include school principals,
subject teachers (Science, Mathematics, Technology, and Arts), curriculum coordinators, education
staff, and students who are directly involved in the learning process. Data was collected through
three main techniques: participatory observation, in-depth interviews, and documentation studies.
Observation was carried out directly in the classroom and school environment with a participatory
non-intervention approach. The researcher observed how Islamic values are integrated in the
STEAM learning process in planning, implementation, and evaluation. The aspects observed
included the strategies of teachers and principals in realising holistic learning and interactions
between students and teachers that reflect Islamic values such as honesty, responsibility, and
cooperation.

Interviews were conducted in-depth and semi-structured with the primary informants,
namely the principal, related teachers, and curriculum management staff. This interview explores
the informants' understanding of STEAM learning, the integration of Islamic values,
implementation strategies, the challenges faced, and their impact on forming students' character. In
addition, the researcher also conducted a documentation study of various official school documents
such as School Work Plans (RKS), syllabi, lesson plans, STEAM learning modules, Islamic value
integration guidebooks, and internal evaluation reports. This documentation complements the field
data and identifies the extent to which Islamic values have been internalised in the curriculum and
learning management. The data analysis technique in this study is carried out through three stages:
data reduction, data presentation, and conclusion drawing and verification. Data is reduced by
filtering relevant and vital information (Miles et al., 2021). Then the data is presented as a thematic
narrative to facilitate interpretation. Furthermore, conclusions are drawn based on patterns that
emerge from the data, then verified through triangulation techniques between observation,

interview, and documentation methods to increase the validity of the research results.
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FINDINGS AND DISCUSSION
Findings
Implementation of Islamic Values-Based STEAM Learning at SMA Adh-Dhuhaa Sukoharjo

Research carried out at SMA Adh-Dhuhaa Sukoharjo revealed six primary needs that are the
basis for the successful implementation of STEAM (Science, Technology, Engineering, Arts, and
Mathematics) learning based on Islamic values. These findings were obtained through interviews
with teachers across subjects, observation of teaching and learning activities, and review of
curriculum documents and learning tools. First, a flexible and integrated curriculum is needed to
combine various subjects in one thematic project. This curriculum allows for contextual learning,
focusing on cognition and learners' affective and spiritual aspects. Second, collaboration between
teachers is a crucial factor. Teachers from the fields of Science, Mathematics, ICT, Arts, and PAI at
SMA Adh-Dhuhaa have started to initiate collaborations to design joint projects, such as the water
tilter and Islamic robotics project.

Third, the study found that learning support facilities such as laboratories, discussion rooms,
and practical tools still need to be improved to optimise project activities. Fourth, innovative and
interactive learning resources, such as project-based modules, learning videos with Quranic verses,
and Islamic digital media, are needed. Fifth, explicitly integrating Islamic values in learning is the
hallmark of this school. The projects implemented are designed to reflect the values of monotheism,
trust, responsibility, and ihsan. Finally, continuous teacher training is needed to equip teachers with
an interdisciplinary approach and the ability to design project-based learning relevant to Islamic
values. Overall, the study results show that SMA Adh-Dhuhaa Sukoharjo has excellent potential to
develop Islamic STEAM learning in a more structured and sustainable manner, provided that the
six primary needs can be met gradually and systematically.

Table 1. Implementation of STEAM at SMA Adh-Dhuhaa Sukoharjo

No. Components of Requirements Explanation of Findings
1. Flexible and Integrated The curriculum needs to be designed to combine a wide range of
Curriculum subjects into a holistic and contextual thematic project.
2. Cross-Disciplinary Teacher Teachers of Science, Mathematics, ICT, Arts, and PAI began to
Collaboration collaborate in compiling and implementing cross-field projects.
3. Learning Support Facilities Creative discussion spaces, experimental tools, and other creative
media are needed to support students' exploration and practice.
4. Innovative Learning Resources Project-based modules, simulations, Islamic educational videos, and
animations of Muslim scientists support active and meaningful
learning.
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No. Components of Requirements Explanation of Findings
5. Integration of Islamic Values The project is designed with the values of monotheism, trust, ihsan,
and responsibility as the basis for the formation of students' Islamic
character.
6. Continuous Teacher Training Teachers need special training to understand the STEAM approach,

Islamic value integration, and value-based project design.

Table 1 outlines key components for implementing project-based learning that integrates the
STEAM approach and Islamic values. These components include a flexible curriculum, cross-
disciplinary teacher collaboration, supportive learning facilities, innovative learning resources, the
integration of Islamic values, and continuous teacher training.

Discussion

STEAM learning is an interdisciplinary approach combining science, technology,
engineering, arts, and mathematics to shape learners who are creative, critical, and solution-
oriented. Adding the arts element to STEM strengthens the dimensions of empathy, aesthetic values,
and cultural context, making the learning process more humane and meaningful (B. Bush et al,,
2024). This model is often implemented through real-world projects, encouraging teamwork and
contextual problem-solving. Teachers from various disciplines must collaborate to implement cross-
curricular integration effectively (Pham & Unaldi, 2022). A flexible curriculum, innovative learning
resources, and supporting facilities such as experimental spaces and creative digital media are
crucial elements that support the success of STEAM learning (R. Sari & Marhayati, 2024).

In Islamic education, this approach becomes even more meaningful when integrated with
the internalisation of spiritual values. Islamic value-based projects can instill concepts such as
tawhid, trust (amanah), excellence (ihsan), and responsibility (Budianto et al., 2024). For instance,
designing a water filter can be connected to Islamic jurisprudence on purification and science, or
developing a zakat calculator app linked to mathematics (Al-Oqaili & Khalil, 2023). Beyond
cognitive and skill domains, this learning emphasises affective and spiritual assessment, including
honesty, collaboration, and social contribution. Thus, the STEAM approach emphasises mastery of
science and technology and holistically nurtures students’ character, aligning with the vision of
comprehensive Islamic education (Adiyono et al., 2024).

In facing the challenges of 21s-century education, SMA Adh-Dhuhaa Sukoharjo, as an
Islamic values-based school, began to pioneer a learning model that not only emphasises cognitive

aspects but also instills spiritual values in an integrated manner (Widodo et al., 2024). The STEAM
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(Science, Technology, Engineering, Arts, and Mathematics) learning approach is one of the
innovative strategies that this school is adapting (Belbase et al., 2022). This research found six
fundamental needs that became the initial foothold in developing holistic Islamic STEAM learning.
These findings describe the real situation on the ground and are closely related to relevant
educational theories (Kaufman, 2018). Here is an in-depth analysis of the findings.

First, the need for a flexible and integrated curriculum is the starting point in the
development of STEAM learning. At SMA Adh-Dhuhaa, the curriculum is no longer seen as just an
administrative document, but as a space for creativity that allows for the fusion of disciplines. The
curriculum is designed so that students can work on projects that relate concepts from science,
technology, art, and mathematics in a real-world context, such as environmental issues or
community-friendly technologies. This aligns with the constructivist approach to education and
holistic Islamic education, where knowledge is not separated from values. Thus, the flexibility of the
curriculum not only facilitates the integration of academic content but also allows the insertion of
Islamic values naturally in the learning process (Abdullah et al., 2024; Husaeni, 2023; Hussin &
Tamuri, 2019).

Second, the study results show that cross-subject teacher collaboration is urgently needed to
support STEAM implementation. Teachers from various fields—Science, Mathematics, ICT,
Cultural Arts, and PAI—have begun to build communication and synergy in designing joint
learning projects. This collaboration facilitates the integration of content and opens up a space for
discussion on instilling Islamic values in the projects that students work on. For example, when
making a water filter, the science teacher explains the scientific principles, the PAI teacher relates to
the figh of taharah, and the art teacher guides the aesthetic design. This is a concrete manifestation
of the synergy between world science and Islamic moral messages, forming a learning process that
educates the intellect and purifies the heart (Afriyanto, 2023; Ma’'muroh, 2021; Rafsanjani & Razaq,
2019).

Third, supporting facilities are also one of the primary needs identified in this study.
Although Adh-Dhuhaa High School already has a science laboratory and a computer room, teachers
and students need creative discussion spaces and teaching aids that support exploration and project
practice. Facilities are not only technical aids, but also a means of growing creativity and
responsibility (Ludwig & Macnaghten, 2020). A physically adequate learning environment supports

a healthy and productive learning culture. Within the framework of Islamic education, the learning
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room is also a place where manners and values are maintained —students learn with discipline,
honesty, and harmonious collaboration (Al-Nahdi & LI, 2025; Amin, 2024).

Fourth, research reveals that innovative and interactive learning resources are very helpful
in bringing Islamic STEAM learning to life. Students feel more enthusiastic when learning through
project modules, learning videos with Quranic verses, digital simulations, and animations about
Muslim scientists (Diani et al., 2021; Ramadhan et al., 2024). This demonstrates the importance of an
experiential learning approach that allows students to learn through hands-on experience. For
example, in the "Islamic Robotics" project, students are invited to think technically and discuss the
ethics of using technology in Islam. That way, learning media becomes a bridge between mastering
21st-century skills and forming Islamic character. (Sunra, 2024)

Fifth, an important finding that characterises this approach is the integration of Islamic values
into learning projects. Projects that students undertake emphasise not only results, but also
spiritually meaningful processes (Sutanto, 2024). In its implementation, values such as monotheism,
trust, responsibility, honesty, and ihsan are instilled through reflection, discussion, and project
evaluation (Yusufali, 2021). For example, alternative energy utilisation projects are positioned as a
form of responsibility towards the earth, a mandate from Allah (Qadir & Zaman, 2019). The
internalisation of this kind of value shows that STEAM at SMA Adh-Dhuhaa is not only about
technology and science, but also about how to make science closer to the Creator.

Sixth, teacher training and capacity building are a strategic need in ensuring the
sustainability of this learning model. Teachers must understand the teaching material, think across
disciplines, and facilitate learning that fosters students' spirituality (Nasucha et al., 2023). Therefore,
continuous training that combines pedagogic aspects, value integration, and project design is
urgently needed. This aligns with the idea that teachers in Islamic education are not only teachers,
but also murabbi—educators who nurture soul and character (Yudistira et al., 2025). When teachers
have complete insight into science and values, STEAM learning will become a vehicle for

transforming knowledge into charity.

CONCLUSION
Implementing Islamic values-based STEAM learning at SMA Adh-Dhuhaa Sukoharjo shows
that this approach is practical in forming a holistic and contextual education. The six key needs that

support its success include a flexible curriculum, cross-subject teacher collaboration, supporting
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facilities, innovative learning resources, integration of Islamic values in projects, and teacher
training. Learning projects foster academic understanding and internalise values such as
monotheism, trust, and responsibility. The strength of this research lies in integrating Islamic
educational practices and theories, although it is still limited to one school context. It is
recommended that this approach be expanded through teacher training, strengthening the Islamic
project curriculum, and collaboration with external partners to support the broader and sustainable

development of Islamic STEAM.
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