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Abstract: 

The article discusses integrating art into STEM education to create the STEAM model, 

which aims to enhance comprehensive skills in elementary school students. It presents 

four methods for incorporating art in science teaching, including designing artistic and 

scientific products, using art in presentations, fostering creativity through experiments, 

and merging art with technology in STEAM projects. Additionally, the article highlights 

the significance of environmental education through recycled materials, thereby 

promoting environmental awareness alongside students' creative development. 

Ultimately, the author emphasizes that implementing the STEAM model improves 

learning outcomes and encourages exploration and innovation, requiring support from 

educators, resources, and infrastructure for successful development. 
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1. Introduction  

 

STEM (Science, Technology, Engineering, and Mathematics) is an interdisciplinary 

educational model that promotes students' scientific and technical capabilities (Aguilera 

& Ortiz-Revilla, 2021; Tiep & Huong, 2023). With the development of the modern world, 

STEM has gradually become widespread in many countries to meet the demand for a 

workforce in high-tech industries (Bircan & Çalışıcı, 2022; Kurup et al., 2019). To enhance 
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students' creative skills, STEM has evolved to include an Art (A) component, 

creating STEAM (Aguilera & Ortiz-Revilla, 2021; Bassachs et al., 2020; Henriksen, 2014; 

Land, 2013; Maeda, 2013; Nguyen Thi Thu et al., 2023; Shukshina et al., 2021; Song et al., 

2019). STEAM education not only develops scientific and technical thinking skills but also 

encourages creativity and critical thinking through artistic elements (Aguilera & Ortiz-

Revilla, 2021; Henriksen, 2014; Maeda, 2013) within STEM lessons and topics. 

 Art plays a significant role in fostering creative thinking and personal 

development. When combined with STEM, art helps students not only deepen their 

understanding of scientific concepts but also apply them in real life through creativity 

and artistic expression. This makes STEAM a more comprehensive educational model, 

helping students develop academic knowledge and practical application skills (Uştu et 

al., 2022). 

 To date, numerous studies have been published around the concepts of STEM and 

STEAM. Some studies present contradictions between theory and practice; others use the 

same term (STEM or STEAM education) but attach different meanings to each term. 

There are three different concepts of STEAM education: (1) STEAM as an instructional 

method integrating art and technology; (2) STEAM as the integration of art and science; 

and (3) STEAM as the integration of five subject areas. Among these, the most popular 

interpretation of STEAM is the teaching approach of the five disciplines by applying a 

multidimensional interactive educational method. STEAM integrates STEM (including 

Science, Technology, Engineering, and Mathematics) with Art and is implemented in the 

educational environment (Aguilera & Ortiz-Revilla, 2021; Anabousy & Daher, 2022; 

Henriksen et al., 2019; Land, 2013; Maeda, 2013; Uştu et al., 2022). 

 STEAM education is considered an evolving educational model where traditional 

subjects such as Science, Technology, Engineering, Art, and Mathematics are integrated 

into a cohesive educational program. STEM/STEAM education is an interdisciplinary 

approach to learning, where academic knowledge is combined with practical lessons, 

allowing students to apply scientific, technological, engineering, mathematical, and 

artistic knowledge to specific contexts, thereby bridging schools, communities, and 

businesses. This helps learners develop STEM/STEAM-related skills and enhances their 

competitiveness in the modern economy (Baptista et al., 2020; Henriksen et al., 2019; Land, 

2013; Loukatos et al., 2020; Maeda, 2013; Uştu et al., 2022). 

 

2. Research Question 

 

This study provides an overview of STEAM in the context of primary education in 

Vietnam. In this paper, we aim to address the following research questions: 

• What is the STEAM educational model, and how is it applied to teaching Science 

in Vietnam? 

• How can art be integrated into STEM education to create STEAM and 

comprehensively develop primary school students’ skills in learning Science? 
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3. Literature Review 

 

3.1. Integrating Art into STEM Education 

STEAM is built upon the foundation of STEM but with the addition of art to foster 

students' creative thinking. According to Yakman and Lee, STEAM not only focuses on 

providing academic knowledge but also encourages creativity and critical thinking 

through artistic activities (Yakman & Lee, 2012). This approach helps students develop 

the ability to solve complex problems by combining knowledge from multiple fields. 

 Technology and engineering play an important role in STEAM education. 

Research by Barnes et al. indicates that using robots in STEAM lessons helps students 

develop scientific and technological skills while also encouraging them to create products 

with artistic value. The combination of technology and art enables students to master 

technical knowledge and apply it to creative projects (Barnes et al., 2019). 

 Art in STEAM education is not just an additional factor; it plays a core role in 

developing students' creativity. According to Maeda, art helps combine convergent 

thinking (from STEM) and divergent thinking (from art), resulting in creative and 

practically valuable products. When students are encouraged to use art in STEM projects, 

they can perceive and address problems from multiple perspectives (Maeda, 2013). For 

instance, when students design a technological product such as a mini projector or a 

thermal bottle, art helps them focus not only on technical features but also on aesthetic 

factors and user experience. 

 The term "Arts" in STEAM education is diverse, encompassing various forms of 

art, including social sciences, humanities, or any subject area that possesses artistic 

elements (Kang, 2019; Maeda, 2013; Taylor & Andrews, 2012; Uştu et al., 2022). The 

integration of arts into STEM education aims to promote creative thinking and critical 

thinking in problem-solving, especially helping learners acquire the 4Cs skills (Critical 

Thinking, Creativity, Communication, Collaboration) (Ananiadou & Claro, 2009; Edens, 

2000; Pellegrino et al., 2013). 

 “Arts” increasingly demonstrates its positive role in STEAM education, 

contributing to holistic education and lifelong education—essential demands of the 21st 

century characterized by extensive knowledge and the ability to adapt and think across 

disciplines. Life skills are typical products facilitated by the development of social and 

humanistic arts fields. Arts subjects should not be taught in isolation but should be 

integrated into the themes and teaching activities of various academic disciplines (Taylor 

& Andrews, 2012). 

 Integrating art into STEM education can be achieved through various approaches. 

Some studies have proposed methods such as project-based learning, the use of 

technology in creative and design contexts, and a multidimensional approach to 

questioning complex issues (Kim & Kim, 2016; Mutakinati et al., 2018). These methods 

help students approach problems from different aspects and encourage creativity in the 

learning process. 
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3.2. STEAM Education Models in Teaching Science in Primary Schools in Vietnam 

In STEAM education for Science in primary schools, several popular STEAM education 

models exist: 

• Engineering Design Process (EDP) STEAM Education Model: This is a 

systematic and creative process that students apply to solve practical problems in 

STEAM education. EDP includes basic steps such as identifying the problem, 

researching, proposing ideas, planning, designing, creating, testing, and refining 

the product. This process not only helps students develop technical skills but also 

fosters creative thinking and problem-solving through continuous improvement 

and refinement of designs. In STEAM, EDP also integrates artistic elements, 

helping students develop aesthetics and creativity when designing 

interdisciplinary products or projects (Mutakinati et al., 2018). 

• Project-Based Learning (PBL) STEAM Education Model: PBL is one of the 

popular STEAM education models where students must carry out 

interdisciplinary projects to address real-world issues (Mutakinati et al., 2018). 

Henriksen emphasizes that PBL not only helps students develop theoretical 

knowledge but also provides opportunities for them to apply knowledge to real-

life situations through creative projects (Henriksen, 2014; Henriksen et al., 2019) . 

For example, in a project on energy conservation and efficiency in Science, fourth-

grade students may be asked to design a solar cooker model, integrating 

knowledge about light science, engineering (designing a solar energy cooker), and 

art (architectural aesthetics). 

• Research-Based Learning STEAM Education Model: Research is an effective 

method for students to develop critical thinking and problem-solving skills. 

Anabousy & Daher emphasize that research-based learning in STEAM helps 

students self-discover and gain a deeper understanding of scientific and 

engineering concepts through practical research processes (Anabousy & Daher, 

2022).  

 

3.3. Ways to Integrate Art into STEM Education to Form STEAM in Teaching Science 

Aimed at Developing Comprehensive Competencies for Students 

Integrating art into STEM education to form STEAM aims to develop students 

holistically. STEAM not only helps students gain a deeper understanding of science, 

technology, engineering, and mathematics but also develops creative thinking, aesthetic 

skills, and problem-solving abilities through art. When teaching Science, integrating art 

helps students develop creativity, critical thinking, communication skills, and teamwork, 

while also allowing them to view scientific knowledge from multiple perspectives. To 

integrate art into STEM education to create STEAM in teaching Science aimed at 

developing comprehensive competencies for primary school students in Vietnam, 

teachers can implement the following approaches:  

1) Integrate Art Through Designing and Creating Scientific Products in STEAM 

Lessons: When students engage in projects and scientific themes, encouraging 

them to design and create products with artistic elements enhances their creative 
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thinking and problem-solving skills. Art in STEAM helps students not only focus 

on scientific accuracy but also develop aesthetic qualities, allowing them to apply 

creative techniques in their learning.  

For example: In a lesson about the role of the environment, students may be asked 

to design a model of “The Environment Around Me” (Ministry of Education and 

Training, 2018) using recycled materials. Students will not only focus on accurately 

recreating the elements of their living environment (natural and social 

environment) but also consider how to make the model aesthetically pleasing and 

creative, vividly reflecting the activities and lives of people around their living 

area. Combining crafts and art techniques such as painting and 3D modeling helps 

students develop artistic skills while learning fundamental scientific concepts. 

2) Use Art in Presentations and Scientific Demonstrations: Art can be integrated 

into scientific presentations and demonstrations to help students convey 

knowledge in a lively and creative manner. By using artistic mediums such as 

painting, music, or acting, students can express scientific knowledge in fresh ways, 

thereby developing communication skills and critical thinking.  

For example: When learning about the water cycle in nature (Ministry of 

Education and Training, 2018), after creating a model of the water cycle, students 

can perform a skit to introduce their group's model through the journey of a water 

droplet from evaporation to condensation and falling to the ground, and then back 

to the ocean. Students may use costumes, paint illustrations of water cycle 

processes, or even use music to express their ideas. Through this process, students 

learn scientific knowledge while developing artistic and communication skills.  

3) Encourage Artistic Creativity Through Scientific Experiments: Integrating art 

into scientific experiments can help students express their scientific knowledge 

visually or through tangible products. Art plays a crucial role in helping students 

gain a deeper understanding of complex scientific concepts through visual 

representations or handcrafted products. 

For example: When studying sound, sound sources, and how sound propagates 

(Ministry of Education and Training, 2018), teachers can encourage students to 

conduct experiments demonstrating sound-emitting objects vibrating based on 

scientific phenomena. Students will apply knowledge about sound sources and 

propagation to create simple musical instruments and orchestras from materials 

like water cups, bowls, wooden boxes, or toys, while incorporating aesthetic 

elements in color coordination and shaping, thereby enhancing their 

understanding of physics concepts while developing artistic and creative abilities 

and a music appreciation.  

4) Combine Art and Technology in STEAM Projects: Technology and art can be 

integrated into science projects to create complete STEAM products. When 

students use modern technology, such as 3D printing, robotics programming, or 

digital graphic software in science projects, they develop technical thinking and 

artistic creativity simultaneously.  
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For example: When studying the needs for light, air, water, temperature, and 

minerals for living organisms (Ministry of Education and Training, 2018), students 

can use design software to create videos illustrating the essential factors for the 

survival and growth of living organisms in response to changes in light, air, water, 

minerals, and temperature. In this way, students can combine technical and artistic 

elements to create visual scientific products while developing digital design skills 

and creativity.  

5) Use Recycled Materials to Integrate Art into STEAM Lessons for Environmental 

Education: Environmental education is an area where art can easily be integrated 

into STEAM education (Thi et al., n.d.). Scientific topics related to using recycled 

materials to create models and STEAM products help students develop awareness 

of environmental protection and natural resources through artistic and practical 

products.  

For example: When organizing a STEAM lesson on the topic "Good and Poor 

Thermal Conductors; Applications in Everyday Life" (Ministry of Education and 

Training, 2018)Teachers can guide students in brainstorming design ideas for 

simple thermal bottles or containers that they can use and present to their peers. 

Students can complete this scientific task by using recycled materials such as 

plastic bottles, foam boxes, cardboard boxes, old fabrics, and cardboard to create 

practical and artistic thermal products. These STEAM tasks not only help students 

gain a deeper understanding of scientific issues but also integrate environmental 

awareness and develop their skills in craftsmanship, creativity, and innovation. 

 

4. Conclusion 

 

Integrating art into STEM education to form STEAM not only helps students develop 

skills in science, technology, and engineering but also encourages aesthetic, creativity 

thinking, and self-expression through art. This enables elementary students to develop 

comprehensively, from critical thinking and creativity skills to communication and 

collaboration skills. Applying the STEAM model in teaching Science not only enhances 

learning effectiveness but also encourages students to explore and innovate during the 

learning process. The integration of art into STEM helps students understand scientific 

and technical concepts more deeply while also fostering creativity and critical thinking. 

For STEAM to develop more robustly, support is needed from teachers, educational 

materials, and infrastructure. 

 

Conflict of Interest Statement 

We confirm that there are no conflicts of interest in this study. All data and results are 

presented accurately and honestly, without manipulation or distortion of information. 

This study was solely for academic purposes and does not involve any commercial intent 

or personal gain. 

 

 

about:blank
about:blank
about:blank
about:blank
about:blank


Hang Nguyen Thi Thu, Vu Khanh Van, Vu Thi Van 

INTEGRATING STEM AND ART IN SCIENCE TEACHING AT PRIMARY SCHOOLS

 

European Journal of Education Studies - Volume 11 │ Issue 11 │ 2024                                                                                  788 

About the Author(s) 

Dr. Hang Nguyen Thi Thu   is a lecturer at the Thai Nguyen University of Education 

in Vietnam. She obtained her Ph.D. in Educational Theory and History from the Vietnam 

Institute of Educational Sciences in 2013. Dr. Hang is an author of textbooks for primary 

school students in Vietnam. Her primary research focuses on integrated teaching, STEM 

education for primary school students, and teacher training. She can be contacted at 

email: hangntt@tnue.edu.vn 

Vũ Khanh Vân is presently employed as a teacher at Le Hong Son Primary School, 

located in Nam Dinh City, Nam Dinh Province. She is also pursuing a Master’s degree 

with a focus on Primary Education. 

Vu Thi Van is presently employed as a teacher at Tran Van Lan Primary School, located 

in Nam Dinh City, Nam Dinh Province. She is also pursuing a Master’s degree with a 

focus on Primary Education. 

 

 

References 

 

Aguilera, D. & Ortiz-Revilla, J. (2021). Stem vs. Steam education and student creativity: 

A systematic literature review. Education Sciences, 11(7). 

https://doi.org/10.3390/educsci11070331 

Anabousy, A. & Daher, W. (2022). Prospective teachers’ design of STEAM learning units: 

STEAM capabilities’ analysis. Journal of Technology and Science Education, 12(2), 

529. https://doi.org/10.3926/jotse.1621 

Ananiadou, K. & Claro, M. (2009). 21st century skills and competences for new 

millennium learners in OECD countries. 21st Century Skills and Competences for 

New Millennium Learners in OECD Countries. 

Baptista, M., Costa, E. & Martins, I. (2020). Stem education during the COVID-19: 

Teachers’ perspectives about strategies, challenges and effects on students’ 

learning. Journal of Baltic Science Education, 19(6), 1043–1054. 

https://doi.org/10.33225/JBSE/20.19.1043 

Barnes, J., FakhrHosseini, S. M., Vasey, E., Park, C. H. & Jeon, M. (2019). Informal STEAM 

Education Case Study. Extended Abstracts of the 2019 CHI Conference on Human 

Factors in Computing Systems, 1–6. https://doi.org/10.1145/3290607.3312890 

Bassachs, M., Cañabate, D., Nogué, L., Serra, T., Bubnys, R. & Colomer, J. (2020). Fostering 

critical reflection in primary education through STEAM approaches. Education 

Sciences, 10(12), 1–14. https://doi.org/10.3390/educsci10120384 

Bircan, M. A. & Çalışıcı, H. (2022). The Effects of STEM Education Activities on Fourth 

Grade Students’ Attitudes to Stem, 21st-Century Skills and Mathematics Success. 

Egitim ve Bilim, 47(211), 87–119. https://doi.org/10.15390/EB.2022.10710 

Edens, K. M. (2000). Preparing Problem Solvers for the 21st Century through Problem-

Based Learning. College Teaching, 48(2), 55–60. 

https://doi.org/10.1080/87567550009595813 

about:blank
about:blank
about:blank
about:blank
about:blank
mailto:hangntt@tnue.edu.vn
https://orcid.org/my-orcid?orcid=0009-0000-3856-5208
https://scholar.google.com/citations?user=3FJYr1EAAAAJ&hl=vi


Hang Nguyen Thi Thu, Vu Khanh Van, Vu Thi Van 

INTEGRATING STEM AND ART IN SCIENCE TEACHING AT PRIMARY SCHOOLS

 

European Journal of Education Studies - Volume 11 │ Issue 11 │ 2024                                                                                  789 

Henriksen, D. (2014). Full STEAM Ahead: Creativity in Excellent STEM Teaching 

Practices. STEAM, 1(2), 1–9. https://doi.org/10.5642/steam.20140102.15 

Henriksen, D., Mehta, R. & Mehta, S. (2019). Design Thinking Gives STEAM to Teaching: 

A Framework That Breaks Disciplinary Boundaries. In STEAM Education (pp. 57–

78). Springer International Publishing. https://doi.org/10.1007/978-3-030-04003-

1_4 

Kang, N. H. (2019). A review of the effect of integrated STEM or STEAM (science, 

technology, engineering, arts, and mathematics) education in South Korea. In 

Asia-Pacific Science Education (Vol. 5, Issue 1). Brill Rodopi. 

https://doi.org/10.1186/s41029-019-0034-y 

Kim, B. hee & Kim, J. (2016). Development and Validation of Evaluation Indicators for 

Teaching Competency in STEAM Education in Korea. EURASIA Journal of 

Mathematics, Science and Technology Education, 12(7). 

https://doi.org/10.12973/eurasia.2016.1537a 

Kurup, P. M., Li, X., Powell, G. & Brown, M. (2019). Building future primary teachers’ 

capacity in STEM: based on a platform of beliefs, understandings and intentions. 

International Journal of STEM Education, 6(1). https://doi.org/10.1186/s40594-019-

0164-5 

Land, M. H. (2013). Full STEAM Ahead: The Benefits of Integrating the Arts Into STEM. 

Procedia Computer Science, 20, 547–552. 

https://doi.org/10.1016/j.procs.2013.09.317 

Loukatos, D., Kahn, K. & Alimisis, D. (2020). Flexible Techniques for Fast Developing and 

Remotely Controlling DIY Robots, with AI Flavor (pp. 175–189). 

https://doi.org/10.1007/978-3-030-18141-3_14 

Maeda, J. (2013). STEM + Art = STEAM. STEAM, 1(1), 1–3. 

https://doi.org/10.5642/steam.201301.34 

Ministry of Education and Training. (2018). The General Education Program. In Thông 

tư số 32/2018/TT-BGDĐT. 

Mutakinati, L., Anwari, I. & Yoshisuke, K. (2018). Analysis of students’ critical thinking 

skill of middle school through stem education project-based learning. Jurnal 

Pendidikan IPA Indonesia, 7(1), 54–65. https://doi.org/10.15294/jpii.v7i1.10495 

Nguyen Thi Thu, H., Tran Ngoc, B. & Nguyen, T.-B. (2023). Applying the Engage, 

Explore, Explain, Elaborate, and Evaluate Procedure in STEAM Education for 

Primary Students: A Sample with the Topic “My Green Garden.” 2023 IEEE 5th 

Eurasia Conference on Biomedical Engineering, Healthcare and Sustainability, 61. 

https://doi.org/10.3390/engproc2023055061 

Pellegrino, J. W., Hilton, M. L., on Science Education, B., of Behavioral, D., Sciences, S., 

Education & Council, N. R. (2013). Education for life and work: Developing 

transferable knowledge and skills in the 21st century. In Education for Life and 

Work: Developing Transferable Knowledge and Skills in the 21st Century. 

https://doi.org/10.17226/13398 

Shukshina, L. V., Gegel, L. A., Erofeeva, M. A., Levina, I. D., Chugaeva, U. Y. & Nikitin, 

O. D. (2021). STEM and STEAM Education in Russian Education: Conceptual 

about:blank
about:blank
about:blank
about:blank
about:blank


Hang Nguyen Thi Thu, Vu Khanh Van, Vu Thi Van 

INTEGRATING STEM AND ART IN SCIENCE TEACHING AT PRIMARY SCHOOLS

 

European Journal of Education Studies - Volume 11 │ Issue 11 │ 2024                                                                                  790 

Framework. Eurasia Journal of Mathematics, Science and Technology Education, 

17(10), 1–14. https://doi.org/10.29333/ejmste/11184 

Song, H. S., Kim, S. H., Song, Y. J., Yoo, P. R., Lee, J. Y. & Yu, H. (2019). Effect of STEAM 

Education Program Using Flexible Display. International Journal of Information 

and Education Technology, 9(8), 559–563. 

https://doi.org/10.18178/ijiet.2019.9.8.1266 

Taylor, R. & Andrews, G. (2012). The Arts in the Primary School. In The Arts in the 

Primary School. https://doi.org/10.4324/9780203125830 

Thi, N., Hang, T. & Van Thiet, P. (n.d.). Integrated Teaching in Vietnam’s General 

Education Program-Objectives And Orientation For Primary Schools. Issue 3 Ser. 

III, 12, 73–77. https://doi.org/10.9790/7388-1203037377 

Tiep, P. Q. & Huong, N. T. (2023). Designing STEM Topics for Educating Primary School 

Student According to the General Education Program (2018). VNU Journal of 

Science: Education Research. https://doi.org/10.25073/2588-1159/vnuer.4691 

Uştu, H., Saito, T. & Mentiş Taş, A. (2022). Integration of Art into STEM Education at 

Primary Schools: An Action Research Study with Primary School Teachers. 

Systemic Practice and Action Research, 35(2), 253–274. 

https://doi.org/10.1007/s11213-021-09570-z 

Yakman, G. & Lee, H. (2012). Exploring the Exemplary STEAM Education in the U.S. as 

a Practical Educational Framework for Korea. Journal of The Korean Association 

For Science Education, 32(6), 1072–1086. 

https://doi.org/10.14697/jkase.2012.32.6.1072 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

about:blank
about:blank
about:blank
about:blank
about:blank


Hang Nguyen Thi Thu, Vu Khanh Van, Vu Thi Van 

INTEGRATING STEM AND ART IN SCIENCE TEACHING AT PRIMARY SCHOOLS

 

European Journal of Education Studies - Volume 11 │ Issue 11 │ 2024                                                                                  791 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
Creative Commons licensing terms 

Author(s) will retain the copyright of their published articles agreeing that a Creative Commons Attribution 4.0 International License (CC BY 4.0) terms 
will be applied to their work. Under the terms of this license, no permission is required from the author(s) or publisher for members of the community 
to copy, distribute, transmit, or adapt the article content, providing proper, prominent, and unambiguous attribution to the authors in a manner that 

makes clear that the materials are being reused under permission of a Creative Commons License. Views, opinions, and conclusions expressed in this 
research article are the views, opinions, and conclusions of the author(s). Open Access Publishing Group and the European Journal of Education Studies 

shall not be responsible or answerable for any loss, damage, or liability caused by/arising out of conflicts of interest, copyright violations, and 
inappropriate or inaccurate use of any kind of content related or integrated into the research work. All the published works meet the Open Access 

Publishing requirements and can be freely accessed, shared, modified, distributed, and used for educational, commercial, and non-commercial purposes 
under a Creative Commons Attribution 4.0 International License (CC BY 4.0).  

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

