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Abstract

Education is continuously evolving in response to technological advancements and the changing needs of
society. The emergence of Artificial Intelligence, robotics, big data, and digital technologies has created
a need for innovative and interdisciplinary approaches to teaching and learning. In this context, STEAM
(Science, Technology, Engineering, Arts, and Mathematics) education provides an integrated framework
that promotes creativity, critical thinking, problem-solving, collaboration, and the application of
knowledge to real-life situations. The National Education Policy (NEP) 2020 also emphasizes holistic,
experiential, multidisciplinary, and skill-oriented education. The present study examines teachers’
perspectives, understanding, attitudes, and preparedness towards implementing STEAM education in
secondary schools.

The study adopted a quantitative research approach using a descriptive survey method. The sample
consisted of 58 teachers from four CBSE schools in Lucknow, selected through a random sampling
method. Data were collected using a self-constructed structured questionnaire based on a Likert scale. The
questionnaire examined four major domains: teachers’ understanding of STEAM education, their attitudes
towards STEAM, preparedness to implement STEAM-oriented classrooms and laboratories, and
professional development requirements. It also explored teachers’ views regarding interdisciplinary
collaboration, digital tools, infrastructure, and innovative pedagogical practices.

The study highlights the potential of STEAM education to enhance teachers’ professional and pedagogical
competencies. STEAM-oriented approaches can encourage teachers to adopt inquiry-based, experiential,
project-based, and problem-solving pedagogies. Thus, integrating STEAM education in alignment with
NEP 2020 can contribute to more innovative, inclusive, engaging, and future-oriented learning
environments in secondary schools.

Keywords: Artificial Intelligence, Digital Technologies, STEAM Education, Multidisciplinary and
Interdisciplinary Collaboration, Innovative Pedagogical Practices.

Introduction

Scientific and technological advancement has led rapid and profound changes across all spheres of life, as
we navigate the complexities and opportunities of digital era. To keep pace with the technological and
research advancements of other developing and developed nations, educational reforms were needed. As
the Kothari Commission aptly puts it, “The destiny of India is built in the classrooms.” Therefore, it's
crucial to adopt new ways and means to educate children, keeping pace with global best practices and
trends.
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The integration of Science, Technology, Engineering, Arts, and Mathematics (STEAM) education has
come up as a transformative pedagogical framework to address these evolving demands. Isolating
disciplines can lead to learning experiences, making it difficult for students to connect classroom concepts
to real-world applications (Escudeiro et al., 2024). Integrated STEAM approaches, on the other hand,
promote holistic problem-solving skills, interdisciplinary collaboration, and innovative thinking —
essential qualities for success in today's complex world (White & Delaney, 2021).

STEAM transcends conventional disciplinary silos by fostering an interdisciplinary learning environment
that inculcates critical thinking, creativity, and problem-solving competencies. By synergizing the
analytical precision of STEM (Science, Technology, Engineering, and Mathematics) with the creative and
expressive dimensions of the arts, STEAM education empowers students to tackle multifaceted real-world
challenges with innovative solutions (Amanova et al., 2025). In India, NEP-2020 envisions holistic
development, equitable access to education, and the promotion of critical and creative thinking, aligning
seamlessly with the principles of STEAM education (Ministry of Education, 2020). This study explores
the perceptions, preparedness, and attitudes of CBSE secondary school teachers toward STEAM
education, aiming to provide actionable insights into its implementation and alignment with national
educational objectives.

STEAM education represents a paradigm shift in pedagogical approaches, encouraging students to engage
with concepts through diverse perspectives. By integrating arts into STEM disciplines, it fosters creativity
and innovation, enabling learners to approach problems with versatility and originality (Bequette &
Bequette, 2012). Incorporating design principles into engineering projects or visual arts to explain
scientific concepts can discover learning more engaging and impactful. This interdisciplinary learning
methods not only enhances cognitive and technical proficiencies but also nurtures emotional and social
competencies, resonating with NEP 2020’s vision of holistic and multidisciplinary education (Ministry of
Education, 2020). Within CBSE schools, where standardized curricula often emphasize rote
memorization, STEAM education offers ways and means to reshape teaching and learning into a more
experiential, student-centric process. However, the effective implementation of STEAM education also
depends on teachers’ understanding, preparedness, and willingness to embrace innovative pedagogies
(Quigley & Herro, 2016).

Teachers serve as the best channel and transformer of educational policies into classroom realities. Their
perceptions of STEAM education, confidence in leveraging digital tools, and readiness to engage in
interdisciplinary collaboration are crucial to its success (Kim & Bolger, 2017). To comprehensively
investigate these dimensions, this study employs a questionnaire titled “Conception and Insights of School
Teachers towards STEAM Education,” structured into four key sections. The first section examines
teachers’ understanding of STEAM education, emphasizing its role in enhancing digital literacy and
fostering interdisciplinary learning.

The second section explores the attitudes of teachers toward STEAM, particularly their comfort with
cross-disciplinary collaboration and its potential to enhance pedagogical effectiveness. The third section
assesses the readiness of CBSE schools to support STEAM classrooms and laboratories, focusing on
infrastructure, accessibility, and teachers’ proficiency with digital technologies such as coding platforms
and simulations. The fourth section investigates the need of professional development programs to equip
teachers with the requisite skills for STEAM implementation.

This research paper holds particular significance in the context of CBSE schools, which serve a diverse
student population across India. The CBSE curriculum, characterized by its structured and standardized
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framework, provides a unique setting to explore the integration of STEAM education into existing systems
(CBSE, 2023). By examining teachers’ perspectives, this study seeks to identify barriers and opportunities
in STEAM implementation, such as the need for robust infrastructure, targeted training programs, and
inclusive learning environments.

Review of Related Literature

Yakman (2010) defined STEAM education, as a framework that purposefully integrates Science,
Technology, Engineering, Arts, and Mathematics, encouraging a holistic learning. The research conducted
by Gaona and Gonzalez (2022) highlights significant findings regarding the development of STEAM
skills through the creation of a digital robot. The study demonstrates a substantial improvement in students'
skills, with an increase in high-level proficiency from 51.19% to 59.06% post-project implementation,
indicating the effectiveness of the STEAM methodology. Additionally, the interdisciplinary nature of
STEAM education, as emphasized in the study, promotes a more holistic learning experience by
integrating STEAM, enabling students to consolidate knowledge across multiple domains.

The study by Jantassova et al. (2023) emphasizes the effectiveness of STEAM education in fostering
critical and creative thinking among students, alongside professional communication and collaboration
skills. This is seen as essential for preparing technical specialists, especially engineers, to solve complex
challenges within their respective fields. The authors proclaim that these competencies are crucial in
developing well-rounded professionals who can tackle real-world problems that require innovative
solutions.

According to Cheung (2024), STEAM encourages a mix of subjects to provide a well-rounded education.
Cheung (2024) highlights that STEAM education focuses on innovation and problem-solving. Teachers
are encouraged to use methods that improve students' ability to think critically and solve real-life
problems. As the world changes quickly, these skills are important for helping students face challenges
and succeed in various fields. By combining different subjects and promoting teamwork, STEAM
education aims to develop the skills needed to tackle future issues. Cheung (2024) notes that creating a
collaborative learning environment prepares students to handle emerging challenges and work well in
diverse teams.

Hashmi et al. (2024) through their study revealed the development of a constructivist learning
environment within the classroom. By adopting experiential learning methods, the study created an
atmosphere where students actively engaged in the learning process. This participatory approach helped
in fostering better retention and deeper understanding, lined up with constructivist theories enriched with
experiences and interactions.

Zagqiah et al. (2024) found that while the STEAM education model effectively improved students'
collaboration skills, it had a limited impact on critical thinking, creativity, and communication. Despite
this, students responded positively to the learning experience, suggesting that their engagement and
contentment with the model were valuable. This research highlights the significance of the STEAM
approach to enhance its effectiveness in developing a broader range of 21st-century skills, while also
recognizing the positive influence the model had on student attitudes toward learning.

Need of the Study
As per NEP-2020, STEAM education will be an integral part of school curricula. Therefore, teachers'
insights and attitudes towards STEAM implementation are crucial. By doing so, teachers can seamlessly
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integrate STEAM into their teaching practices, promoting holistic learning and nurturing the next

generation of innovators and thinkers. Understanding secondary school teachers’ conceptions and insights

toward STEAM education is critical for:

e Effective Implementation: Teachers’ perceptions play key role in STEAM lesson delivery,
interdisciplinary approaches, and student-centred practices.

e Targeted Professional Development: Insights from teachers will help to investigate training gaps,
workload issues, and resource needs, and help in planning of programs to boost teacher confidence
and efficacy.

e Improved Student Learning Outcomes: Teachers’ positive mindsets can enhance students’
motivation, soft skills, and STEM career interest, aligning with global educational goals.

e Informed Policy and Reform: Understanding perceptions can guide curriculum alignment, resource
allocation, and evaluation of teaching tools to support STEAM.

Objectives of the Study

1. To study the conception of the STEAM Education among CBSE secondary school teachers.
2. To analyse the attitude of secondary school teachers towards STEAM Education.

3. To analyse teachers’ preparedness for STEAM classrooms.

Research Methodology

Research Design: In this proposed study, the quantitative method is used for collecting the data and
Descriptive Survey method was used. The survey was conducted through a closed ended questionnaire.
The Self-constructed close ended questionnaire consisting of 25 questions was designed to gather
information on the basis of teachers’ conception and insights of STEAM education.

Sampling: The Purposive Sampling technique was used for the selection of schools and the data was
collected from a random sampling method. The total sample size consisted of 58 teachers from various
arts and science disciplines. The survey instrument was the same for all teachers. The Likert Scale is used
for the collection of data where three domains were included to know about the teacher’s insights about
STEAM education. The first domain is about understanding of STEAM framework. The second domain
is about the attitude teachers towards STEAM educational framework. The third domain is about
preparedness for STEAM classrooms and laboratories in schools. The fourth section investigates the need
for professional development programs to equip teachers with the requisite skills for STEAM
implementation.
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Result and Discussion

Research Objective 1. To study the conception of the STEAM Education among CBSE secondary school

teachers.
Findings:
A total of 58 teachers completed the survey via using Google Form where 28 were females and 30 teachers

were males.

Gender
58 responses

Female 28 (48.3%)

Male 30 (51.7%)
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To gauge teachers' familiarity with STEAM, the questionnaire began by exploring their understanding on
key concepts, such as the significance of digital literacy in modern classrooms and the potential benefits
of integrating virtual and augmented reality into teaching.

Digital skills are essential in today’s era for making the teaching learning process highly effective.

58 responses

30
28 (48.3%)

24 (41.4%)

20

10

4 (6.9%)

The data indicates a high level of perception among school teachers regarding the essential role of digital
skills in making the teaching-learning process highly effective. Over 89.7% of the teachers (48.3% +
41.4%) either agree or strongly agree, highlighting a strong approval for digital literacy and skills. The
low percentages of disagreement and neutrality (1.7% + 6.9% + 1.7% = 10.3%) underscore that some of
teachers are passive towards the need of digital skills in modern education. Digital resources significantly
influence teaching and learning, but their effective use depends on teachers’ digital competence (Pareek
et al., 2025).

Exploring any concept through the lens of various disciplines can help students to gain concrete

knowledge and foster holistic learning.
58 responses

40

30 33 (56.9%)

20

10 12 (20.7%)

7 (12.1%)
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The data infers a generally positive conception of STEAM education's interdisciplinary approach among
secondary school teachers, with 77.6% (56.9% + 20.7%) either agreeing or strongly agreeing. The result
suggests that the majority of teachers understand and appreciate that exploring concepts across disciplines
can enhance student learning and align with holistic educational goals (NEP, 2020). The combined
percentage of disagreement and neutrality (1.7% + 12.1% + 8.6% = 22.4%) indicates that a minority of
teachers may need further awareness or support to fully embrace this concept.

STEAM education effectively integrates Science, Technology, Engineering, Arts, and Mathematics.

58 responses

40

33 (56.9%)

30

20

10
10 {(17.2%)

1(1.7%)

1

The data indicates a predominantly positive conception among teachers regarding the effectiveness of
STEAM education in integrating diverse disciplines, with 74.1% (56.9% + 17.2%) either agreeing or
strongly agreeing. This suggests that the majority of teachers view STEAM as a valuable approach
combining STEAM. STEAM connects scientific inquiry, technological innovation, engineering design,
mathematical reasoning, and artistic creativity within a common problem-solving framework. This
integration helps learners move beyond disciplinary boundaries and develop creative, critical,
collaborative, and practical approaches to real-world challenges (Yakman & Lee, 2012).

The 25.9% who disagree or are neutral may highlight areas for improvement, such as the need for better
training, resources, or examples of successful STEAM implementation to address doubts and build
confidence among this group.
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STEAM education can fulfil the current needs of society.

58 responses

30

25 (43.1%)

20

10 12 (20.7%) 12 (20.7%)

9(15.5%)

The data indicates a positive perception among teachers regarding STEAM education's ability to fulfil
societal needs, with 63.8% (43.1% + 20.7%) either agreeing or strongly agreeing. The strong agreement
(63.8%) aligns with the goals of STEAM education and NEP 2020, which aim to prepare students for real-
world issues. STEAM-based curricula can move beyond purely neoliberal objectives and emphasize
democratic values, critical thinking, and the holistic development of learners giving a meaningful response
to the emerging needs of contemporary and future society. Such curricula can also contribute to the
transformation and strengthening of educational institutions (Perales & Arostegui, 2024). The absence of
strong disagreement (0% at 1) is encouraging, but the 36.2% who disagree or are neutral may suggest a
need for further dialogue, workshops, or seminars on STEAM educational framework.

Research Objective 2. To analyse the attitude of secondary school teachers towards STEAM educational
framework.

Findings:

The result of responses shared by the teachers related to analysis showed a positive attitude of teachers
towards STEAM educational framework. Some of the questions with the discussion are given below in
the form of bar chart.
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As an arts/science teacher, | believe STEAM education can bridges the gap between arts and

science disciplines.
58 responses

30

29 (50%)

20

13 (22.4%)
10

8(13.8%) 7 (12.1%)

The data signals a positive insight among teachers for STEAM education's ability to bridge the gap
between arts and science disciplines, with 72.4% (50% + 22.4%) either agreeing or strongly agreeing. This
suggests that the majority of arts and science teachers recognize STEAM as a viable framework for
interdisciplinary collaboration, aligning with its core principles. STEAM can be understood as a
transdisciplinary framework that brings science and the arts together to foster innovative thinking and
support the development of sustainable solutions for the future (Burnard & Colucci-Gray, 2021).The
combined percentage of disagreement and neutrality (1.7% + 13.8% + 12.1% = 27.6%) indicates a need
for further training or demonstration of successful interdisciplinary practices to address doubts and
enhance confidence, particularly among those less convinced of STEAM's effectiveness in this context.

I will be comfortable collaborating with teachers from other disciplines (e.g., arts with science) for
STEAM projects.

56 responses

30
29 (51.8%)

20

10 12 (21.4%)

The 73.2% (51.8% + 21.4%) of teachers who agree or strongly agree demonstrate a readiness to engage
in effective communication across disciplines. This is crucial for STEAM projects, where clear exchange
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of ideas between arts and science teachers can enhance project outcomes. The 26.8% (1.8% + 12.5% +
12.5%) who disagree or are neutral may indicate potential barriers in communication skills, or teachers
who are less comfortable and may lack experience or exposure to collaborative teaching models, pointing
to the importance of structured opportunities to build these skills.

The majority agreement highlights a strong willingness to collaborate, a core component of STEAM
education that requires teachers to work together to integrate diverse perspectives. This aligns with the
interdisciplinary nature of STEAM, fostering a team-based approach. A cssssooperative teaching-based
STEAM model can effectively support interdisciplinary learning and meaningful integration of different
STEAM disciplines. The model addresses challenges such as limited STEAM teaching expertise through
multi-teacher collaboration, scaffolding, familiar learning themes, and curriculum integration (Li et al.,
2022).

Incorporating arts into science education {or vice versa) can make learning more engaging.
58 responses

30
28 (48.3%)

20

14 (24.1%)

10

The data infers positive perception among teachers regarding the impact of incorporating arts into science
education (or vice versa) on student engagement, with 72.4% (48.3% + 24.1%) either agreeing or strongly
agreeing. This suggests that the majority of teachers see value in this interdisciplinary approach, aligning
with STEAM's goal of making learning more interactive and appealing. Integrating emerging technologies
with Arts, through STEAM activities can significantly enhance students’ perceived engagement.

Longer participation in STEAM learning associates with stronger behavioural, cognitive, emotional, and
agentic engagement (MariCi¢ & Lavicza, 2024). The 27.6% who disagree or are neutral may highlight a
need for further evidence, training, or examples of successful interdisciplinary lessons to address doubts
and build confidence. This could involve showcasing practical applications where arts enhance science
learning (e.g., using visual arts to explain scientific concepts) to convince the remaining teachers of its
benefits.
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STEAM education aligns with my teaching philosophy as an arts/science educator.

57 responses

30

27 (47 .4%)

20

13 (22.8%)
10

9 (15.8%)

7 (12.3%)

1(1.8%)

The data indicates a positive perception among teachers regarding the alignment of STEAM education
with their teaching philosophy, with 70.2% (47.4% + 22.8%) either agreeing or strongly agreeing. This
suggested that the majority of arts and science educators see STEAM as consistent with their pedagogical
beliefs, which likely emphasize interdisciplinary, creative, and holistic learning principles central to
STEAM based learning (NEP,2020). The 29.8% who disagree or are neutral may reflect diverse teaching
philosophies or a lack of familiarity with STEAM's framework.

Research Objective 3. To analyse teachers’ preparedness for STEAM classrooms.

Findings:

The result of responses shared by the teachers related to analysis of teachers’ preparedness for STEAM
classrooms which also included the fourth domain of the questionnaire i.e. the requirement for professional
development programs to equip teachers with the requisite skills for STEAM implementation. The
discussion of some questions is given below.

| feel the need of adequate infrastructure in school (e.g., labs, technology) to support STEAM
classrooms.

58 responses

30

27 (46.6%)

20

15 (25.9%)

10

9 (15.5%)
6 (10.3%)
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The data provides a strong agreement among teachers regarding the need for adequate infrastructure to
support STEAM classrooms, with 72.4% (46.6% + 25.9%). This suggests that the majority of teachers
believe that resources such as labs and technology are essential for effective STEAM education, aligning
with its hands-on, interdisciplinary approach. A significant equity gap persists in education due to
inadequate physical infrastructure, learning resources, and access to technology, particularly in
government and rural schools (Praneeth & Banda, n.d.).

The combined percentage of disagreement and neutrality (1.7% + 15.5% + 10.3% = 27.5%) indicates that
over a quarter of the teachers are either satisfied with current infrastructure or undecided suggests a need
for targeted assessments and resource planning to address disparities and ensure all teachers can
implement STEAM effectively.

| feel the need of STEAM based learning facilities to be accessible to all students, regardless of their
background.

58 responses

30

26 (44.8%)
20

15 (25.9%)

10

The data shows a positive compliance regarding the need for STEAM-based learning facilities to be
accessible to all students regardless of background, with 70.7% (44.8% + 25.9%) teachers are either
agreeing or strongly agreeing. This suggested that the majority of teachers prioritize equitable access,
aligning with the National Education Policy (NEP) 2020's focus on inclusivity and holistic development
(Praneeth & Banda, n.d.). The 29.3% who disagree or are neutral may reflect varying experiences with
current infrastructure or differing priorities, suggesting a need for targeted efforts to assess and address
accessibility gaps, possibly through policy support or resource allocation, to fully realize STEAM's
equitable potential.
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Schools should provide regular teachers' professional development programs on STEAM education.
57 responses

30

25 (43.9%)

20

14 (24.6%)

10

9(15.8%) 8 (14%)

The data indicates a strong positive attitude among teachers regarding the need for professional
development programs on STEAM education, with 68.5% (43.9% + 24.6%) either agreeing or strongly
agreeing. This suggests that the majority of teachers believe ongoing training is essential to enhance their
ability to implement STEAM effectively, aligning with the National Education Policy (NEP) 2020's
emphasis on teacher capacity building. The 31.6% who disagree or are neutral may reflect confidence in
existing skills, limited awareness of STEAM's demands, or resource constraints, suggesting a need for
targeted outreach to assess training gaps and tailor programs to address diverse teacher needs effectively.

Professional development programs for STEAM can create subject expertise.
56 responses

30

25 (44.6%)

20

15 (26.8%)

10

9(16.1%)
7{12.5%)

0 |

The data indicates a positive attitude of teachers regarding the ability of professional development
programs to create subject expertise in STEAM, with 71.4% (44.6% + 26.8%) either agreeing or strongly
agreeing. This infers that the most of the teachers are interested in professional training programs to deepen
their knowledge and skills in STEAM, aligning with NEP-2020's vision on continuous teacher
development. An effective STEAM teacher professional development includess interdisciplinary
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collaboration, a shared pedagogical foundation, hands-on learning experiences with continuous support
throughout the academic year is essential for helping teachers translate professional development into
effective classroom practices (Boice et al., 2021).

The 28.6% who disagree or are neutral may reflect confidence in existing expertise, passiveness towards
program quality, or limited exposure to effective training, suggesting a need for tailored initiatives.
Schools could benefit from showcasing successful case studies or providing hands-on workshops to
address these concerns and ensure widespread support for STEAM education.

STEAM education aligns with NEP 2020’s goal of fostering critical thinking and creativity.

57 responses

30

23 (40.4%)

20

14 (24.6%)
10

10 (17.5%)
2 (3.5%)

The strong agreement (65%) supports the integration of STEAM education as a means to achieve NEP
2020's objectives, particularly in CBSE schools where critical thinking and creativity are prioritized.
STEAM based blended learning can enhance students’ critical and creative thinking skills, with
improvements ranging from moderate to high levels (Putri et al., 2023). The 35% who disagree or are
neutral may reflect varying levels of familiarity with NEP 2020 goals, differing teaching philosophies, or
uncertainty about how STEAM practically fosters these skills. This suggests a need for awareness
programmes, workshops, or examples of STEAM activities that demonstrate their impact on critical
thinking and creativity, ensuring broader acceptance and effective implementation.

Analysis

The overall analysis shows a very strong positive response which suggests that most teachers are open to
introduce STEAM approach in their teaching practices, and believe that exploring any concept through
the lens of diverse disciplines not only make learning joyful but also help students in gaining concrete
knowledge. Teachers show a positive inclination towards necessity of inclusion of Arts in STEAM
framework for creativity and innovations. Arts in STEAM curricula can encourage students to face
challenges with critical thinking and interdisciplinary collaborations. Most teachers feel the need of
STEAM based learning pedagogy along with training programmes to manage STEAM laboratory
equipment which can improve confidence among teachers in integrating digital tools (coding platforms,
simulations) into STEAM lessons.

The data also indicated a strong willingness of teachers in cross-disciplinary collaborations for STEAM
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projects and lesson plans. However, the small percentage of dissenting or neutral responses indicates a
need for focused professional development and awareness programs for in-service and pre-service teacher
to gain support of teachers to address effective understanding of STEAM in school curricula. STEAM
based lesson plans along with required laboratory training should also be included in teacher education
curricula. The analysis also reveals the need for adequate infrastructure (labs, digital libraries) and
accessibility of STEAM facilities for all students, as well as the necessity of regular professional
development programs to equip teachers with STEAM implementation skills. Schools STEAM initiatives
can ensure equitable access to quality education for all students.

Conclusion

As the John Dewey said, “schools is miniature society”, reflecting its evolution and inevitably shaping its
educational paradigms. Today, with the rise of artificial intelligence, robotics, sensors, and big data, our
education system needs a big change. Instead of just preparing students for basic jobs, we should focus on
creating innovators and skilled people. The STEAM approach offers a simple, all-around way to learn. It
gives opportunity to the students to learn, experiment, apply and create solutions to real-life problems.
When students can use and share what they learn outside the classroom, education truly reaches its goals.
To achieve this, we must focus on teacher education, as teachers are the primary facilitators of knowledge
development.

The STEAM framework can bridge the gap between science and arts, fostering a more collaborative and
innovative learning environment. STEAM pedagogies promote joyful teaching-learning process, effective
communication, and cooperation among teachers, leading to new discoveries and creativity. In today’s
fast-moving world, teachers need to keep learning and growing. The STEAM framework is a great
example of a new idea that supports ad supplements teachers’ expertise. It gives them the tools to stay
updated and provide the best learning experiences. With its fresh approach and teamwork spirit, the
STEAM can rejuvenate teaching pedagogies and inspire a brighter future for teaching profession. The
above methodology and survey stated, the need of STEAM based classrooms, modern labs, and training
programs. Adding STEAM to education can make learning easier, more effective, and enjoyable, matching
the goals of the NEP-2020. This shift takes teachers to new transformations in meaningful teaching
practices, and will also help in building a new generation of flexible and creative educators.

References

1. Amanova, A. K., Butabayeva, L. A., Abayeva, G. A., Umirbekova, A. N., Abildina, S. K., &
Makhmetova, A. A. (2025). A systematic review of the implementation of STEAM education in
schools. Eurasia Journal of Mathematics Science and Technology Education, 21(1),
em?2568. https://doi.org/10.29333/ejmste/15894

2. Bequette, J. W., & Bequette, M. B. (2012). A place for art and design education in the STEM
conversation. Art Education, 65(2), 40—47.

3. Boice, K. L., Jackson, J. R., Alemdar, M., Rao, A. E., Grossman, S., & Usselman, M. (2021).
Supporting teachers on their STEAM journey: A collaborative STEAM teacher training program.
Education Sciences, 11(3), 105.

4. Burnard, P., & Colucci-Gray, L. (2021). Reframing STEAM by posthumanizing transdisciplinary
education: Towards an understanding of how sciences and arts meet and matter for sustainable futures.

Convergence Education Review, 7(2).

IJFMR260589478 Volume 8, Issue 5, September-October 2026 15



http://www.ijfmr.com/
https://doi.org/10.29333/ejmste/15894

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

5. CBSE. (2023). Central Board of Secondary Education: Curriculum Framework. Retrieved from
https://www.cbse.gov.in

6. Cheung, A. C. (2024). Teacher STEAM Education Supported by Professional Learning Communities:
A meaningful practice of teacher professional development. Science Insights Education Frontiers,
20(1), 3117-3119. https://doi.org/10.15354/sief.24.c0249

7. Escudeiro, P., Escudeiro, N., & Campos, M. (2024). EMPOWERING EDUCATION: THE STEAME
PROJECT’S VISION FOR TEACHER COMPETENCE AND INNOVATION IN STEM LEARNING
ENVIRONMENTS. INTED Proceedings, 1, 3256-3261. https://doi.org/10.21125/inted.2024.0870

8. Gaona, R. J., & Gonzilez, M. M. (2022). STEAM Skills Developed in Basic General

9. Education Through the Creation of the Digital Robot Through the mBlock Platform. 2022

10. Third International Conference on Information Systems and Software Technologies (ICI2ST).
https://doi.org/10.1109/ici2st57350.2022.00029

11. Hashmi, K., Magsood, S., & Noor-E-Sahar, N. (2024). STEAM Education: A pathway to enhance
critical thinking in dynamic elementary classrooms. Sukkur IBA Journal of

12. Educational Sciences and Technologies, 4(1), 24-43. https://doi.org/10.30537/sjest.v4i1.1274

13. Honey, M., Pearson, G., & Schweingruber, H. (Eds.). (2014). STEM integration in K-12 education:
Status, prospects, and an agenda for research. National Academies Press. Jantassova, D., Akhmetova,
D., & Shebalina, O. (2023). Capacity Building for Training

14. Technical Specialists through STEAM Education: A Review of the Research. In Research Highlights
in Language, Literature and Education (Vol. 4, pp. 58-99). https://doi.org/10.9734/bpi/rhlle/v4/5004e

15. Kim, D., & Bolger, M. (2017). Teachers’ perceptions of STEAM education: A qualitative study.
Journal of STEM Education, 18(3), 15-22.

16. Li, J., Luo, H., Zhao, L., Zhu, M., Ma, L., & Liao, X. (2022). Promoting STEAM education in primary
school through cooperative teaching: A design-based research study. Sustainability, 14(16), 10333.

17. Ministry of Education. (2020). National Education Policy 2020. Government of India. Retrieved from
https://www.education.gov.in

18. Marici¢, M., & Lavicza, Z. (2024). Enhancing student engagement through emerging technology
integration in STEAM learning environments. Education and Information Technologies, 29(17),
23361-23389.

19. Pareek, R. B, Sharma, R. K., & Parashar, S. (2025). Teachers' perspective on availability, accessibility,
and utilization of digital resources in the secondary schools of northern region of India. i-Manager’s
Journal on School Educational Technology, 20(3), 57—66.

20. Perales, F. J., & Arostegui, J. L. (2024). The STEAM approach: Implementation and educational,
social and economic consequences. Arts Education Policy Review, 125(2), 59-67.

21. Praneeth, B., & Banda, D. Systematic Gaps and Causal Factors Inhibiting STEAM Education
Implementation in India.

22. Putri, A. S., Prasetyo, Z. K., Purwastuti, L. A., Prodjosantoso, A. K., & Putranta, H. (2023).
Effectiveness of STEAM-based blended learning on students’ critical and creative thinking skills. Int
J Eval & Res Educ ISSN, 2252(8822), 8822.

23. Quigley, C. F., & Herro, D. (2016). Finding the joy in the unknown: Implementation of STEAM
teaching practices in middle school science and math classrooms. Journal of Science Education and
Technology, 25(3), 410-426.

24. White, D., & Delaney, S. (2021). Full STEAM ahead, but who has the map? — A PRISMA systematic

IJFMR260589478 Volume 8, Issue 5, September-October 2026 16



http://www.ijfmr.com/
https://www.cbse.gov.in/
https://doi.org/10.15354/sief.24.co249
https://doi.org/10.21125/inted.2024.0870
https://doi.org/10.1109/ici2st57350.2022.00029
https://doi.org/10.30537/sjest.v4i1.1274
https://doi.org/10.9734/bpi/rhlle/v4/5004e
https://www.education.gov.in/

> ) International Journal for Multidisciplinary Research (IJFMR)

i

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

review on the incorporation of interdisciplinary learning into schools. LUMAT International Journal
on Math Science and Technology Education, 9(2). https://doi.org/10.31129/lumat.9.2.1387

25. Yakman, G. (2010). What is the point of STEAM? A brief overview. STEAM Education, 1(1), 1-8.

26. Yakman, G., & Lee, H. (2012). Exploring the exemplary STEAM education in the US as a practical
educational framework for Korea. Journal of the korean Association for Science Education, 32(6),
1072-1086.

27. Zaqiah, Q. Y., Hasanah, A., & Heryati, Y. (2024). The role of steam education in improving student
collaboration and creativity: a case study in madrasah. Deleted Journal, 10(1), 101 112.
https://doi.org/10.15575/jpi.v10i1.35207

IJFMR260589478 Volume 8, Issue 5, September-October 2026 17



http://www.ijfmr.com/
https://doi.org/10.31129/lumat.9.2.1387
https://doi.org/10.15575/jpi.v10i1.35207

