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Abstract: Art plays a vital role in STEAM education, not only bringing creativity and aesthetic thinking to the fields of science, 
technology, engineering, and mathematics but also enriching students' modes of expression and problem-solving abilities. By 
integrating art with other STEAM disciplines, we can help students develop creative and critical thinking skills, enhance their 
understanding of the real world, and master interdisciplinary capabilities. This paper investigates the challenges faced by higher 
education students in integrating art with other STEAM fields. The study involves 13 students aged 18 to 21 who are pursuing a 
STEAM education technology degree. Using qualitative research methods, the study finds that although students recognize the 
importance of art in promoting interdisciplinary thinking and innovation, challenges remain in effectively combining art with 
science, technology, engineering, and mathematics in practice. The difficulties reported by students include differences in 
language, terminology, and ways of thinking between art and other STEAM fields, as well as a lack of prior interdisciplinary 
teaching experience. Moreover, in traditional education, art is often isolated as a separate discipline rather than integrated into a 
comprehensive educational approach. This conventional mindset limits students' ability to connect art with other fields. Therefore, 
to implement STEAM education more effectively, it is necessary to consciously integrate art into curriculum design and provide 
more interdisciplinary learning opportunities to help students better understand and apply the role of art within STEAM. 
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1. Introduction 

1.1. STEAM Definition 
STEAM represents Science, Technology, Engineering, Art, 

and Mathematics. It is an integrated, interdisciplinary 
educational approach that combines these five disciplines into 
a cohesive learning framework, aiming to promote students' 
holistic development. Unlike traditional, segmented subject 
models, STEAM education emphasizes the interaction and 
integration between different disciplines, encouraging 
students to adopt a more comprehensive and innovative 
approach to solving complex problems. This interdisciplinary 
integration not only helps students develop critical thinking, 
creativity, and innovation but also enhances their problem-
solving abilities in practical applications. By fostering holistic 
learning, real-world relevance, and the development of 21st-
century skills, STEAM education significantly advances 
education[1]. In today’s rapidly changing and highly 
interconnected global environment, traditional subject-based 
teaching models may not adequately address students' needs 
for integrated solutions. STEAM education offers a more 
flexible and dynamic framework, enabling students to better 
tackle the complexities of future careers. 

1.2. The Importance of Art in STEAM 
Art, as a crucial component of STEAM education, plays a 

role that extends beyond mere aesthetics. Art provides unique 
perspectives and enriches the learning experience in science, 
technology, engineering, and mathematics, stimulating 
students' creativity through diverse forms of expression and 
innovative thinking. Integrating art with other STEAM fields 
helps students understand and apply their knowledge more 
deeply, while also fostering interdisciplinary skills[2]. The 

integration of art within the STEAM framework enhances the 
overall learning experience, allowing students to approach 
problem-solving in a more flexible and creative manner. 
Despite the widespread recognition of art's value, challenges 
remain in effectively incorporating art into science, 
technology, engineering, and mathematics disciplines. These 
challenges may include differences in language and 
terminology, varying ways of thinking, and a lack of effective 
interdisciplinary teaching experience[3]. 

1.3. Research Motivation 
In today’s rapidly changing and highly interconnected 

global environment, traditional, segmented subject models in 
education may not adequately prepare students for the 
complexities they will face in future careers. As a response to 
this challenge, STEAM education—an integrated approach 
that combines Science, Technology, Engineering, Art, and 
Mathematics—has emerged as a powerful framework for 
fostering holistic development. STEAM education not only 
cultivates critical thinking, creativity, and innovation but also 
enhances students’ problem-solving abilities by encouraging 
the interaction and integration of these disciplines. Despite its 
recognized benefits, the effective integration of art within the 
STEAM framework remains a significant challenge, with 
obstacles such as differences in language, ways of thinking, 
and a lack of interdisciplinary teaching experience[4]. 

1.4. Research Questions 
Given the critical role of art in fostering creativity and 

innovation within STEAM education, this study seeks to 
address several key questions: What are the primary 
challenges that higher education students face when 
attempting to integrate art with other STEAM fields? How do 
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these challenges impact their ability to connect artistic 
concepts with scientific, technological, engineering, and 
mathematical principles? What strategies can be developed to 
overcome these obstacles and better support the 
interdisciplinary learning process? 

1.5. Research Objectives 
This study aims to explore the integration of art within 

STEAM education, specifically focusing on the difficulties 
faced by higher education students in establishing 
connections between art and other STEAM fields. The 
research involves 13 students aged 18 to 21 who are pursuing 
a STEAM education technology degree. The paper begins by 
introducing the basic concepts of STEAM education and 
examining the role and significance of art within this 
framework. It then describes the methods used in the study, 
including data collection and analysis processes. Finally, the 
paper discusses the results, key findings, and 
recommendations for future research, with the goal of 
providing valuable insights and suggestions for further 
optimizing the integration of art within STEAM education. 
Through this research, we hope to offer practical insights and 
recommendations for educators and policymakers to better 
implement and promote STEAM education, thereby 
supporting students in preparing for and excelling in a 
complex and evolving global environment. 

2. Literature Review 

2.1. The Role of STEAM Education in a 
Rapidly Changing World 

Today's world is in the midst of ongoing evolution, 
transformation, and technological advancements that are 
redefining the way humans live. In this context, STEAM 
education has a profound impact and significance for the new 
generation of students. It not only prepares students for the 
future of work, but also fosters their innovative thinking and 
entrepreneurial spirit, improves technological literacy, and 
enhances global citizenship and a focus on sustainable 
development. In addition, STEAM education promotes the 
concept of lifelong learning and the ability to adapt to change, 
and through this educational model, we are able to help the 
new generation better cope with and navigate this complex 
and rapidly changing world. Faced with increasingly complex 
challenges, students need to be equipped with innovative 
solutions[5]. STEAM education fosters innovation and 
entrepreneurship by encouraging creative thinking, 
encouraging students to take risks, and providing solutions to 
real-world problems. The integration of the arts into STEAM 
education further emphasizes the importance of creativity and 
artistic thinking in problem-solving. Artistic expression and 
design principles not only drive technological and scientific 
advancements, but also lead to innovative human-centered 
solutions[6]. 

2.2. Preparing Students for 21st Century 
Challenges Through STEAM 

STEAM education is designed to prepare students for the 
challenges of the 21st century by providing a wide range of 
skills and knowledge across disciplines[7]. It advocates a 
holistic approach to learning that supports the holistic 
development of students so that they can thrive in an ever-
changing world. In today's digital age, technology literacy is 
essential for the new generation of students. In this context, 

STEAM education emphasizes the importance of 
interdisciplinary technology integration to build a strong 
foundation in digital literacy and computational thinking. By 
learning how to use technology to solve problems, 
communicate, and collaborate, students are better equipped to 
adapt to the digital environment, navigate new technologies, 
and become responsible digital citizens. In addition, through 
the integration of science, engineering and the arts, STEAM 
education enables students to understand the principles of 
sustainable development, develop their ability to solve 
environmental, social and economic problems, enhance 
global citizenship, and help them contribute to creating a 
more sustainable future. STEAM education values inquiry-
based learning, problem solving, and critical thinking skills, 
and encourages students to have a growth mindset, to embrace 
challenges, to learn from failure, and to constantly seek new 
knowledge. These skills and mindsets are developed to enable 
students to adapt to changing technological, industry, and 
societal needs[8]. 

In recent years, there has been an increasing number of 
studies on STEAM education, and a literature review shows 
the multifaceted advantages of this education model and its 
gradual popularization in the education system. Research 
shows that STEAM[9] education provides a more holistic 
learning experience by blending science, technology, 
engineering, arts, and mathematics to help students apply 
integrated solutions to complex problems. The study further 
highlights that STEAM education not only promotes students' 
academic achievement, but also plays an important role in 
developing their innovative thinking and problem-solving 
skills[10]. 

2.3. Integrating the Arts in STEAM for 
Enhanced Creativity and Innovation 

Studies have discussed the critical role of digital literacy in 
modern education, noting that STEAM education provides 
students with the opportunity to integrate technology with 
other disciplines, thus setting them up for success in the 
digital age. The study also highlights the importance of 
technological literacy and proposes that STEAM education 
can effectively promote students' growth in computational 
thinking and numerical skills. The potential of technology as 
a problem-solving, communication, and collaboration tool 
enables students to better master these skills through STEAM 
education[11]. 

In terms of arts integration, there is research that integrating 
the arts into STEAM education can promote technological 
and scientific advancements and drive innovative and human-
centred solutions. The integration of the arts not only 
enhances students' creativity, but also helps them apply design 
thinking in the fields of science and technology. In addition, 
research has shown that STEAM education is able to develop 
students' global citizenship and sustainability skills through 
the integration of the arts with other disciplines, thereby 
enabling them to contribute to solving environmental, social, 
and economic problems. 

2.4. Challenges and Future Directions in 
STEAM Education 

While the existing literature highlights the numerous 
advantages of STEAM education-such as its role in 
cultivating students' comprehensive abilities, technological 
literacy, and innovative thinking-there remain several 
challenges that hinder its full potential, particularly in the 



 

195 

integration of the arts with other STEAM disciplines. One of 
the primary challenges lies in the traditional separation of 
subjects in the education system, where arts and sciences are 
often taught in isolation. This separation can create barriers to 
interdisciplinary learning and limit opportunities for students 
to engage in projects that blend artistic creativity with 
scientific and technological problem-solving[12]. 

3. Research Methods 
This paper presents an ongoing research project that aims 

to delve into the specific challenges and difficulties faced by 
higher education students when integrating art with other 
STEAM fields. The study is set in the context of a course unit 
titled “Connections and Applications of Art in STEAM 
Education I” at the School of Education of a university in 
Guangzhou. We proposed an educational initiative to all 
students enrolled in this course, asking them to attempt to 
integrate at least three STEAM fields into their learning 
process. The class consists of fourteen students, among whom 
thirteen, aged 18 to 21 and hailing from different cities, 
actively participated in this study. These students are pursuing 
a technical degree related to STEAM education, and their 
participation provides valuable insights into how art can be 
integrated with science, technology, engineering, and 
mathematics in real educational settings[13]. 

To collect data, we employed a variety of methods, 
including direct classroom observation, the recording of 
observation notes, and semi-structured in-depth interviews 
with the students. These methods allowed us to gather direct 
feedback and experiences from the students. Through direct 
observation, we could see how students incorporated art into 
other STEAM fields during class and their specific 
performance in practical activities. The semi-structured 
interviews provided a platform for students to share their 
personal experiences and thoughts throughout the integration 
process, offering a deeper understanding of the difficulties 
and challenges they encountered. All collected data were 
systematically transcribed, organized, and compared to 
identify common issues and unique insights[14]. 

During the analysis phase, we conducted a thorough 
content analysis of the collected data to better understand the 
difficulties students face when integrating art with other 
STEAM fields. Preliminary analysis results helped us identify 
several key problem areas, including: (i) the challenges 
students encounter when switching between different 
disciplinary thinking styles; (ii) inconsistencies in the use of 
terminology and concepts, leading to communication and 
comprehension barriers; and (iii) a lack of prior 
interdisciplinary experience, particularly in effectively 
integrating art into science, technology, engineering, and 
mathematics courses. For ease of data analysis, we coded the 
students' responses using the notation Si, where i = 1,...,13. 
This coding method allows us to clearly track each student's 
feedback, identify common issues, and provide substantial 
support for improving teaching methodologies[15]. 

Through this study, we hope to uncover the practical 
challenges of effectively integrating art within the STEAM 
education framework. The findings will offer valuable 
insights for future curriculum design and provide actionable 
recommendations for educators and curriculum developers, 
helping students better harness the creativity of art to enhance 
their learning and innovation capabilities in the fields of 
science, technology, engineering, and mathematics[16]. 

4. Research Process and Results 

4.1. Specific Process 
Students were divided into small groups and tasked with 

developing pedagogical recommendations on the application 
of the arts in the STEAM education framework. Each group 
was asked to create a teaching protocol that combined the arts 
with at least three other STEAM subjects – Science, 
Technology, Engineering and Mathematics. This group 
activity encourages collaboration and critical thinking, as 
students need to consider how the arts can effectively 
complement and enhance the learning objectives of other 
disciplines. The goal is to break the boundaries of traditional 
disciplines and advocate for a more holistic approach to 
education that demonstrates how artistic perspectives can 
bring new insights and creativity to the fields of technology 
and science. 

In doing so, students are encouraged to explore the various 
ways in which art can be used to illuminate and solve complex 
problems. They examined how artistic concepts, such as 
design, aesthetics, and visual expression, can make abstract 
scientific theories more concrete, provide new technical 
interfaces, or enhance the engineering design process. 

4.2. Background and Introduction to the 
Interview 

Purpose of the interview: The purpose of this interview is 
to understand your experiences and challenges in integrating 
art with other areas of STEAM. We hope to get suggestions 
for improving the curriculum design from your answers to 
better support interdisciplinary integration in STEAM 
education. 

Confidentiality Statement: Your answers will be 
anonymized and your personal information will not be 
disclosed anywhere. You can choose not to answer certain 
questions at any time. 

Interview Duration: The interview will take approximately 
20-30 minutes 

4.3. Interview Questions 
The following is a specific content of a semi-structured 

interview to gather feedback from students from S1 to S6 on 
integrating the arts into STEAM education. The interview 
questions are designed to gain insight into the specific 
experiences and difficulties encountered by students during 
this process, as well as their suggestions on how to improve 
teaching practices. 

Theme a: The overall experience 
What is your overall experience of combining art with 

other areas of STEAM? Can you share a specific example or 
situation? 

What do you see as the potential benefits of integrating the 
arts into STEAM education? Do you feel that these benefits 
are reflected in your learning process? Why? 

Theme b: Challenges Encountered 
What difficulties have you faced in integrating art with 

other STEAM disciplines? How have these difficulties 
affected your learning process? 

Are there specific artistic concepts or skills that are more 
challenging to integrate than others? 

Theme c: Teaching and Support 
Do you feel that the support and guidance provided by 

teachers in the integration of the arts and STEAM areas is 
sufficient? 
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Do you think there is a need for more teaching resources or 
tools to help integrate the arts with other STEAM subjects? If 
so, what resources or tools would be helpful to you? 

4.4. Summary of the Results of the Interview 
a. Overall experience 
Students generally agree that the process of integrating art 

with other STEAM areas is challenging but also fruitful. The 
majority of students say that this interdisciplinary integration 
has helped them understand and apply their knowledge from 
new perspectives. For example, some students mentioned that 
art design principles provide new solutions and creative 
perspectives in technical and engineering projects. However, 
students also mentioned that this integration process takes 
time and effort to overcome interdisciplinary barriers. 

b. Challenges encountered 
Difficulties in switching between disciplines: Many 

students feel that there is a conflict of mindset when it comes 
to integrating artistic concepts with science, technology, 
engineering and mathematics. For example, there is a 
discrepancy between art's emphasis on creativity and free 
expression and scientific rigor and logic, which makes it 
difficult for them to find a balance in their projects. 

Confusion of terms and concepts: Students mentioned that 
the terms and concepts used in the arts and other areas of 
STEAM are sometimes difficult to connect in 
interdisciplinary discussions, leading to communication 
barriers. For example, the concepts of "aesthetics" in art and 
"functionality" in science can conflict in projects, and 
students need extra time and effort to understand and 
reconcile these different terms. 

Lack of interdisciplinary experience: Many students stated 
that they had not worked on similar interdisciplinary 
integration projects before, which led them to feel 
uncomfortable and uncertain in the implementation process. 
They mentioned that the lack of prior interdisciplinary 
teaching experience made it difficult for them to integrate the 
arts with the STEAM field. 

c. Teaching and support 
Teacher support ratings: The majority of students felt that 

teachers were positive in providing guidance and feedback, 
but some felt that support was insufficient. Some students 
suggested that teachers could provide more examples and 
resources on how to integrate across disciplines to help them 
better understand the integration of the arts with other 
STEAM areas. 

Resources needed: Students raised a need for more 
teaching resources and tools, including interdisciplinary case 
studies, specific integration strategies, and hands-on activities, 
that could help them better understand and implement the 
integration of the arts with the STEAM field. 

These results suggest that this interdisciplinary integration 
has important educational value, despite the challenges of 
integrating the arts with the STEAM field. The difficulties 
and recommendations found in the study provide a strong 
basis for future curriculum improvements and help promote 
more effective STEAM education practices. 

5. Discussion 
The focus of this article is to explore some of the research 

conducted in the context of the curriculum modules, focusing 
on the overall experience and challenges faced by students 
when integrating the arts with other STEAM areas. Overall, 
students generally found the process of integrating art with 

other STEAM areas to be both challenging and rewarding. 
Most students say that this interdisciplinary integration has 
helped them understand and apply knowledge from a new 
perspective. For example, some students mentioned that art 
design principles provide new solutions and creative 
perspectives for technical and engineering projects. However, 
this integration process does require time and effort to 
overcome interdisciplinary obstacles. 

When it comes to switching subjects, many students feel 
that there is a conflict of thinking between the concepts of art 
and science, technology, engineering, and mathematics. Art 
emphasizes creativity and free expression, while science 
focuses on rigor and logic, which makes it difficult to find 
balance in a project. Confusion of terms and concepts is also 
a major problem. Students mentioned that terms and concepts 
used in the arts and other areas of STEAM are often difficult 
to connect with in interdisciplinary discussions, leading to 
communication barriers. For example, the concept of 
"aesthetics" in art and the concept of "function" in science can 
conflict, requiring additional time and effort to understand 
and reconcile these different terms. 

Many students said they had not worked on a similar 
interdisciplinary integration project before, which made them 
feel uncomfortable and uncertain in the implementation 
process. They mentioned that the lack of interdisciplinary 
teaching experiences made it more difficult to integrate the 
arts with the STEAM field. While the majority of students feel 
that teachers are positive in providing guidance and feedback, 
some feel that support is insufficient. Some students 
suggested that teachers should provide more examples and 
resources on interdisciplinary integration to help them better 
understand the integration of the arts with other STEAM areas. 
In addition, students raised a need for more teaching resources 
and tools, such as interdisciplinary case studies, specific 
integration strategies, and hands-on activities, that would help 
them better understand and implement the integration of art 
and STEAM domains. 

6. Conclusion 
This study delves into the challenges and overall 

experiences of higher education students when integrating the 
arts with other STEAM fields. The results show that although 
integrating the arts with the STEAM field is a challenging 
process, it also provides students with valuable learning 
opportunities and creative perspectives. Students generally 
agree that this interdisciplinary integration helps them 
understand and apply knowledge from new perspectives, 
especially in technical and engineering projects, where art 
design principles provide innovative solutions and 
perspectives. 

Students also faced several difficulties, including 
conflicting thinking when switching subjects, confusion of 
terms and concepts, and lack of interdisciplinary experience. 
These problems lead to communication barriers and 
implementation difficulties in the interdisciplinary integration 
process. Students noted that the differences between the 
concepts in the arts and the STEAM field make finding a 
balance more complicated. In addition, the lack of previous 
experience in interdisciplinary integration made them 
uncomfortable and uncertain in the process. 

Teacher support is generally seen as positive, but there are 
also students who feel that support is insufficient, and it is 
recommended that more examples and resources be provided 
to help students better integrate across disciplines. At the 
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same time, students expressed a need for more teaching 
resources and tools, including interdisciplinary case studies, 
specific integration strategies, and hands-on activities, which 
would help improve their understanding and implementation 
skills in the integration of arts and STEAM domains. 

Despite the challenges, this study shows that there is 
significant educational value in integrating the arts with the 
STEAM field. This integration not only fosters students' 
creative and critical thinking, but also helps them better adapt 
and innovate in a complex and rapidly changing world. Future 
curriculum design should take these challenges into account 
and provide corresponding support and resources for more 
effective interdisciplinary integration. 
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