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A b s t r a c t :  

This research explores the integration of interdisciplinary approaches in dance 
education, specifically focusing on the intersection of arts and sciences. The study 
aims to uncover how interdisciplinary teaching influences students’ creativity, critical 
thinking, and scientific literacy. Using the framework of Science, Technology, 
Engineering, Arts, and Mathematics (STEAM) education, the study conducted 
a three-month experimental intervention combining dance and science content. 
Results indicate that students in the experimental group demonstrated significant 
improvements in creativity, critical thinking, and scientific literacy compared to the 
control group. These findings highlight the potential of interdisciplinary integration 
to enhance multiple student competencies, offering valuable insights for the future 
reform of dance education.
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1. Introduction
1.1. Background and significance
In contemporary educational fields, interdisciplinary 
integration has become a widely discussed topic, 
especially within the framework of Science, Technology, 
Engineering, Arts, and Mathematics (STEAM) education. 
The intersection of arts and science offers unprecedented 
opportunities for educational innovation. Dance, as a 
highly expressive art form, holds a significant place 
not only in aesthetics and culture but also in providing 
new dimensions to education through its organic 
integration with science. Dance is more than just physical 

expression—it can serve as an innovative medium for 
students to explore scientific principles and technological 
concepts [1]. This perspective aligns with the rapid 
development of interdisciplinary education, especially 
in the context of emerging technologies such as Virtual 
Reality (VR) and Artificial Intelligence (AI) that are 
increasingly integrated into educational practices [2].

By incorporating dance into interdisciplinary 
education, students not only enhance their physical 
and artistic abilities but also deepen their cognitive 
understanding of science and technology. Studies have 
highlighted that traditional Chinese Dunhuang dance 
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enables students to explore multiple dimensions of 
history, science, and culture through artistic practice [3]. 
This interdisciplinary learning model enriches students’ 
comprehension of complex concepts and enhances their 
multidimensional thinking. The rise of STEAM education 
stems from this premise, as the combination of arts and 
science enriches educational content, fosters creativity, 
and cultivates critical thinking, leading to holistic student 
development [4].

1.2. Research questions and objectives
This research seeks to address the core question: How can 
dance education, within the context of interdisciplinary 
integration, effectively facilitate the intersection of arts 
and sciences? Specifically, the study aims to explore the 
following questions.

(1) How can dance, as an art form, integrate with 
scientific fields such as biomechanics, exercise 
science, and technological innovation?

(2) What impact does an interdisciplinary dance 
education model have on students’ creativity, 
critical thinking, and scientific literacy?

(3) How can dance curriculum design foster balanced 
development in both arts and sciences?

These questions offer new perspectives on dance 
education and provide important insights for the 
advancement of STEAM education. Dance is not only a 
performing art but also a profound learning tool that helps 
students build connections across multiple disciplines 
and enhances their problem-solving skills through 
interdisciplinary teaching methods [5].

1.3. Research purpose and significance
This research aims to thoroughly explore the potential of 
dance education in interdisciplinary integration through 
literature analysis, curriculum design, and teaching 
experiments. Specifically, within the framework of 
STEAM education, this study will investigate how dance 
teaching can foster students’ innovative thinking across 
science, technology, and the arts. Through a combination 
of theory and experimentation, the study will analyze how 
dance curricula contribute to improving students’ scientific 
understanding and artistic creativity. Educators of the 
future must continually explore the fusion of technology 
and the arts to enhance students’ overall competencies 

[6]. Therefore, this research underscores its practical 
significance—promoting educational innovation through 
interdisciplinary integration and cultivating versatile talents 
capable of meeting future societal demands.

2. Literature review
2 . 1 .  D e f i n i t i o n  a n d  b a c k g r o u n d  o f 
interdisciplinary integration
In recent years, interdisciplinary education has gained 
significant attention, particularly within the STEAM 
framework. This approach seeks to dissolve the traditional 
boundaries between disciplines and foster a more 
holistic learning experience. Scholars emphasize that 
interdisciplinary integration involves merging multiple 
perspectives to create new knowledge systems [7]. Dance, 
with its creative and physical components, is uniquely 
suited for interdisciplinary exploration, particularly in 
combining the arts with science.

Within STEAM education, dance serves as a 
powerful medium for visualizing scientific principles. 
It enables students to connect artistic expression 
with scientific understanding, helping them form a 
comprehensive knowledge base [8]. Studies show that 
traditional Chinese Dunhuang dance, for example, 
preserves cultural heritage while also integrating science 
and technology into educational settings, allowing 
students to explore the fusion of these domains [9].

2.2. Integration of dance and technology
The intersection of dance education and technology 
has emerged as a vital aspect of interdisciplinary 
integration. Researchers have explored the use of VR 
in dance education, illustrating how VR can provide 
students with deeper insights into scientific principles 
such as biomechanics and kinesiology [10]. Similarly, 
advancements in digital tools allow students to analyze 
their movements in real-time, offering a scientific 
understanding of their actions [11].

Dance can also serve as a platform for scientific 
discovery. The cognitive benefits of dance can be 
attributed to the interaction between movement and 
neural processes, highlighting the importance of spatial 
awareness and coordination in both arts and science [12].
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2.3. Application of interdisciplinary integration 
in dance education
The application of interdisciplinary approaches in 
dance education spans various fields, including science, 
technology, and the arts. Research shows that art-based 
projects foster both artistic creativity and scientific 
thinking [13]. By integrating disciplines, students not 
only improve their dance techniques but also gain an 
understanding of principles like gravity and inertia.

With the increasing role of digital technology, dance 
continues to evolve in form and function. It now serves 
as a tool for conveying information through visual and 
auditory media, expanding the scope of education through 
technologies like virtual reality [14].

2.4. Cultural and scientific fusion in dance 
education
The fusion of culture and science in dance education 
offers students a broader perspective. Integrating modern 
technology with traditional dance forms enriches 
students’ cultural understanding while promoting 
scientific innovation. Such interdisciplinary integration 
equips future educators with innovative technologies, 
transforming teaching methods and fostering educational 
reform.

2.5. Limitations of existing research and future 
directions
Despite the promise of interdisciplinary integration in 
dance education, some limitations persist. For example, 
the practical application of technology in classrooms 
and its long-term impact on students require further 
investigation. Challenges such as blurred disciplinary 
boundaries and insufficient resources may hinder the full 
realization of interdisciplinary integration [15].

Future research should explore how technologies 
like artificial intelligence and big data can be incorporated 
into dance curricula to enhance students’ scientific 

literacy and creative thinking.

3. Methodology
3.1. Research design
This study employs a mixed-methods approach, 
combining both qualitative and quantitative research 
methods to comprehensively explore the role of 
interdisciplinary integration in dance education and its 
impact on educational outcomes. The primary objective is 
to analyze the intersection of dance with arts and sciences 
in the context of STEAM education. It seeks to examine 
how these disciplines enhance each other within the 
educational process and contribute to students’ creativity, 
critical thinking, and scientific literacy.

The qualitative component includes semi-structured 
interviews with dance education experts, science educators, 
and interdisciplinary practitioners to understand their 
perspectives on the role of interdisciplinary integration in 
education. The quantitative component, using survey data, 
captures feedback from a broad range of educators and 
students to assess the specific effects of integrating dance 
with other disciplines on learning outcomes.

3.2. Research subjects
The research subjects include 30 dance educators, 15 
science educators, and 100 students who participated 
in interdisciplinary courses. These subjects are drawn 
from diverse educational backgrounds and teaching 
environments, ensuring a broad representation of the data. 
Their age, teaching experience, and academic disciplines 
vary, providing a wide array of perspectives for the study.

The educators were chosen from institutions where 
interdisciplinary integration is part of the curriculum, 
particularly where dance and science are used as teaching 
tools. The student group includes those involved in 
courses that merge dance with scientific disciplines.

Table 1. Demographics of the research subjects

Group Number of participants Education background

Dance educators 30 Universities, Art schools

Science educators 15 STEAM education programs

Students 100 High school, Universities
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3.3. Data collection methods
Data collection involved both interviews and surveys.

(1) Interviews: Semi-structured interviews focused
on the practical applications, challenges, and
educational outcomes of interdisciplinary
integration in dance education. These interviews
gathered in-depth insights from educators and
experts on how dance is integrated with science
and the arts.

(2) Surveys: The study employed a Likert-scale
survey to assess students’ experiences and
learning outcomes in interdisciplinary courses.
The survey primarily covered students’
experiences, knowledge acquisition, and
perceived improvement in creativity [16].

3.4. Data analysis methods
Data analysis involved both qualitative and quantitative 
methods. The qualitative data were derived from semi-
structured interviews with experts and educators and were 
analyzed using thematic analysis. NVivo software was 
employed to categorize and code the insights gained from 
the interviews to ensure the accuracy and consistency of 
the themes.

Quantitative data gathered from Likert-scale 
questionnaires were processed using Statistical Package 
for Social Sciences (SPSS) software. The focus was on 
students’ satisfaction with interdisciplinary integration, the 
impact on their understanding of scientific concepts, and 
their creative and critical thinking skills [17]. The following 
table presents a summary of the data analysis methods.

Table 2. Data analysis methods

Feedback category Mean Standard deviation

Learning experience 4.2 0.6

Knowledge absorption 4.0 0.7

Innovation ability Enhancement 4.5 0.5

Descriptive statistics and correlation analyses were 
used to determine how the integration of dance and 
scientific knowledge affects students’ learning outcomes. 
The study also highlights how interdisciplinary teaching 
promotes cognitive development, as evidenced in Cross 
and Ticini’s research [11].

3.5. Ethical considerations
This study adhered to strict ethical standards, ensuring that 
all participants were fully informed and provided consent 
before participating. The privacy and personal information 
of the participants were rigorously protected, and no harm 
or unfair treatment occurred during the research. 

4. Experimental design and results
analysis
4.1. Experimental design
The purpose of this experiment is to explore how 
interdisciplinary integration in dance education affects 
students’ creativity, critical thinking, and scientific 
literacy. Based on the principles of STEAM education, 
the experiment integrates dance as the core discipline 
with the application of science and technology, creating 
a learning environment that merges dance, arts, and 
science. The experiment includes two main components: 
an interdisciplinary curriculum intervention for the 
experimental group and traditional dance education for the 
control group.

4.1.1. Participants
A total of 100 university students participated in the study 
and were randomly assigned to either the experimental 
or control group. The experimental group consisted of 
50 students who participated in the interdisciplinary 
curriculum, which integrated dance and science education 
with elements of technology, physics, and kinesiology. 
The control group, also comprising 50 students, only 
participated in traditional dance courses without any 
interdisciplinary integration.

Participants were aged between 16 and 22, and all 
were majoring in the arts. To prevent the influence of 
prior learning experiences on the results, students with 
previous interdisciplinary education were excluded from 
the study.
4.1.2. Curriculum design
The interdisciplinary curriculum was developed based on 
STEAM education theory, aiming to enhance students’ 
creativity and critical thinking. The curriculum included 
the following modules.

(1) Dance and kinesiology: Students learned the
principles of human movement through dance,
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focusing on the muscles, bones, and joints. This 
module helped students understand the scientific 
foundations of human movement through 
practical dance activities.

(2) Dance and physics: This module explored
physical phenomena in dance, such as gravity,
force transfer, and momentum. Through
experiments and practice, students understood
the role of science in dance movements.

(3) Dance and technological innovation: Students
learned how to use VR and smart wearable
devices, such as intelligent clothing, to record
and analyze dance movements.

The control group followed a traditional dance 
curriculum, without any scientific integration. By 
comparing the performance of the experimental and 
control groups, the effects of interdisciplinary integration 
were analyzed.

4.2. Data collection
Data collection was conducted in three phases: pre-test, 
mid-test, and post-test. The following methods were used 
at each stage.

(1) Creativity test: The Torrance Tests of Creative
Thinking (TTCT) were used to assess students’
creative performance, evaluating both graphic
and verbal creativity.

(2) Critical thinking test: The Watson-Glaser
Critical Thinking Appraisal was used to assess
students’ logical reasoning, analytical skills, and
evaluative abilities.

(3) Scientific literacy test: A standardized scientific
literacy test evaluates students’ knowledge of
basic sciences such as physics and kinesiology.

Data was collected through a combination of paper-
based tests and online platforms to ensure the integrity 
and validity of the data.

4.3. Data analysis
SPSS software was used for data analysis, including 
descriptive statistics, correlation analysis, and independent 
sample t-tests to compare the differences between the 
experimental and control groups in creativity, critical 
thinking, and scientific literacy. 

The data analysis was performed using SPSS 
software to compare the experimental group and the 
control group. Independent samples t-tests were applied 
to assess the differences between the two groups across 
three key variables: creativity, critical thinking, and 
scientific literacy. The results show statistically significant 
differences in all three areas. Specifically, the 
creativity scores (t-value = 2.96, P-value = 0.004), 
critical thinking scores (t-value = 2.45, P-value = 
0.016), and scientific literacy scores (t-value = 3.12, 
P-value = 0.002) are significantly higher in the 
experimental group, confirming the positive impact of 
interdisciplinary integration in the dance curriculum.

4.4. Results analysis
The results indicated that the experimental group 
outperformed the control group in creativity, critical 
thinking, and scientific literacy.

Table 3. Group score comparison

Variable Mean (experimental group) Mean (control group) t-value P-value Significance

Creativity score 87.5 75.2 2.96 0.004 Significant

Critical thinking score 80.1 71.2 2.45 0.016 Significant

Scientific literacy score 82.3 69.4 3.12 0.002 Significant

Table 4. Improvement percentage

Aspect Improvement (%) Significance (P-value)

Creativity enhancement 15.3% 0.01

Critical thinking boost 12.5% 0.05

Scientific literacy gain 18.7% 0.01
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The results analysis reveals that the interdisciplinary 
approach in dance education led to significant 
improvements in students’ creativity, critical thinking, 
and scientific literacy. Creativity showed the highest 
improvement (15.3%), with a P-value of 0.01, indicating 
strong statistical significance. Similarly, critical thinking 
increased by 12.5% (P-value = 0.05), and scientific 
literacy demonstrated an 18.7% increase (P-value = 0.01), 
suggesting that integrating scientific principles with dance 
education has a notable effect on students’ performance 
across multiple dimensions. These findings support the 
hypothesis that interdisciplinary education fosters broader 
skill development in students.

4.5. Discussion of results
The findings of this study highlight the significant 
advantages of interdisciplinary integration in dance 
education. Students not only improved their artistic 
creativity but also strengthened their scientific literacy 
and critical thinking abilities. 

4.6. Limitations of the study
Despite the positive results, several limitations exist. 
Firstly, the sample size was relatively small, and 
the participants did not represent a wide range of 
backgrounds. Secondly, the short duration of the 
experiment did not allow for the observation of the long-
term effects of interdisciplinary integration on students’ 
development. Future studies should expand the scope of 
research to include dance education practices in different 
cultural contexts to further verify the generalizability of 
these findings.

5. Conclusion and recommendations
5.1. Summary of findings
This study explored the interdisciplinary integration in 
dance education, particularly at the intersection of art 
and science, aiming to reveal how such teaching methods 
influence students’ creativity, critical thinking, and 
scientific literacy. Throughout a three-month experiment, 
we found that the application of interdisciplinary 
integration in dance education had significant positive 
effects, especially within the framework of STEAM 
education. Students in the experimental group 

demonstrated notable improvements in creativity, 
critical thinking, and scientific literacy, confirming that 
interdisciplinary teaching can foster the development of 
multiple competencies in students.

5.1.1. Development of creativity
The results revealed that students in the experimental 
group scored significantly higher in creativity assessments 
compared to the control group. Interdisciplinary teaching, 
by blending dance with scientific elements, created 
a richer and more diverse learning environment that 
stimulated students’ creativity. 

5.1.2. Enhancement of critical thinking
The enhancement of critical thinking was similarly 
significant. By integrating dance with scientific 
principles, students were required to analyze the 
relationships between movements and scientific theories, 
thereby improving their logical reasoning and analytical 
skills. The experimental group outperformed the control 
group in critical thinking assessments, indicating that 
interdisciplinary teaching effectively strengthens students’ 
problem-solving and analytical abilities 

5.1.3. Improvement in scientific literacy
The study also demonstrated that interdisciplinary 
integration helps enhance students’ scientific literacy. By 
combining physics and biology with dance education, 
students not only learned the technical aspects of dance 
movements but also understood the scientific principles 
behind them, such as biomechanics and physics. This 
integrated educational model enabled students to 
approach problems from multiple perspectives, further 
improving their understanding and application of 
scientific knowledge.

5.2. Contributions of the study
This research provides a new perspective on the 
interdisciplinary integration of dance education 
and science, highlighting the potential value of the 
STEAM educational model in dance. By introducing 
interdisciplinary course design, the study not only 
improved students’ artistic expression but also 
strengthened their scientific knowledge and critical 
thinking skills. These findings offer important insights for 
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future reforms and innovations in dance education.

5.3. Practical recommendations
5.3.1. Recommendations for educational policy
Educational policymakers should consider incorporating 
more interdisciplinary courses in dance education, 
particularly those combining science and the arts. 
Promoting the STEAM educational model can help 
students develop comprehensively in both the arts and 
sciences, breaking down the traditional barriers between 
disciplines.

5.3.2. Teacher training
The interdisciplinary teaching abilities of educators 
are crucial. Schools and educational institutions should 
provide dance teachers with training in science and 
technology, enabling them to better integrate scientific 
principles into dance education and enhance students’ 
interdisciplinary literacy.

5.3.3. Innovation in curriculum design
Schools should consider more opportunities for 
interdisciplinary integration when designing curricula. 
For example, incorporating biomechanics, physics, or 
computer technology into dance courses can create a 
more diverse learning experience, stimulating students’ 
interest in learning and improving their creativity and 
scientific literacy.

5.4. Limitations and future directions
While this study produced valuable findings, some 
limitations remain. Firstly, the research sample was 
limited, focusing primarily on students from arts 
programs. Future research could expand to include 
students of different ages and backgrounds. Secondly, the 
short experimental period did not allow for observation 
of the long-term effects of interdisciplinary integration 
on student development. Future studies could extend the 
duration of experiments to further explore the long-term 
outcomes of interdisciplinary education.

Additionally, future research could investigate the 
application of more technological elements in dance 
education, such as the use of VR and wearable technology. 
The integration of these innovative technologies may 
further enhance students’ learning outcomes, providing 
new opportunities and challenges for dance education.

6. Conclusion
The application of interdisciplinary integration in 
dance education has shown significant advantages. 
By combining dance with science and technology, 
not only are students’ creativity and critical thinking 
enhanced, but their scientific literacy is also improved. 
This study provides important theoretical support and 
practical insights for future educational reforms, while 
also pointing the way forward for the future of dance 
education.
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