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Abstract

In the era of globalization, the preservation and transmission of intangible
cultural heritage, particularly traditional practices like tie-dyeing face significant
challenges. The study explores the interdisciplinary integration of tie-dye technology
into education, community engagement, commerce, cultural tourism, and design art to
promote its dynamic development and sustainability. Utilizing a combination of literature
review, case studies, and in-depth interviews with practitioners, the research examines
the current applications and challenges of tie-dyeing. The findings reveal the potential of
merging traditional techniques with modern innovations to enhance cultural value and
market competitiveness. Specific tie-dye integration in elementary to higher education,
community activities, business collaborations, tourism experiences, and modern art
demonstrate the craft's adaptability and contemporary relevance. The study suggests
targeted strategies such as enhancing educational programs, implementing product
certification, leveraging digital platforms, and fostering international exchanges to boost
public awareness and engagement. These recommendations aim to ensure the vibrant
continuation and sustainable development of tie-dye practices in modern society. This
research provides a valuable reference for the broader protection, inheritance, and
innovation of intangible cultural heritage globally, emphasizing the importance of

cross-sector collaboration in revitalizing traditional crafts.
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Introduction

In the era of globalization, the preservation and transmission of intangible
cultural heritage face unprecedented challenges, particularly for traditional practices
such as tie-dye. This ancient fabric-dyeing technique, renowned for its distinctive
characteristics and profound symbolic significance, value at the cultural-modernity
nexus. Despite its unparalleled cultural status both in China and globally, the rise of
industrialization and digitalization poses stark challenges to its vitality and relevance.
This study delves into the interdisciplinary integration of tie-dye technology across
education, community engagement, commerce, cultural tourism, and design art,
exploring new vistas of development it unveils.

The core of this study is to analyze the current application status of tie-dyeing
techniques and, based on this, explore strategies that can promote its dynamic
development and sustainability in response to the challenges of modern society. This
exploration is of great significance for understanding how to protect and inherit tie-
dyeing techniques and other intangible cultural heritage in the context of globalization.

Employing literature review, case studies, and in-depth interviews with tie-
dye practitioners as its main investigative tools, this study aims to unearth nuanced
understandings of this multifaceted issue. These methodologies were chosen for
their efficacy in yielding thorough insights and a rounded perspective, enabling a
comprehensive evaluation of tie-dye technology's adaptive strategies to modernization
and its interdisciplinary potential.

The paper unfolds as follows: It begins with a literature review to craft the
research's theoretical scaffolding, preparing the ground for further inquiry. The research
methodology section then elucidates the chosen methods and their underpinnings.
Thereafter, the discussion pivots to practical instances of tie-dye application and its
challenges across various domains such as education, community, business, tourism,
and design art. Drawing from these case analyses, it proposes targeted strategies and
recommendations to rejuvenate tie-dye craftsmanship and other intangible cultural
heritages within the modern context, aimed at offering profound insights and stimulation

to the readers.
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By thoroughly examining the cross-disciplinary integration of tie-dye technology,
this study endeavors to chart a course for its sustainable progression and to serve as a

pertinent resource for safeguarding and passing on intangible cultural heritage globally.

Literature Review

This literature review organizes and examines current research on the development,
challenges, and potential for integrating intangible cultural heritage, with a focus on
tie-dye techniques, into modern societal frameworks. It aims to establish a theoretical

foundation and direction for this study's further exploration.

Definition and importance of intangible cultural heritage

Defined by UNESCO (2022) as practices, representations, expressions, knowledge,
skills, and associated instruments, objects, artifacts, and cultural spaces communities,
groups, and, in some cases, individuals recognize as part of their cultural heritage,
intangible cultural heritage encompasses oral traditions, performing arts, social practices,
rituals, festive events, knowledge about nature, and traditional craftsmanship. These
elements are vital for sustaining cultural diversity and heritage transmission.

Shi(2011) termed it the "cultural gene" of nations, pivotal for preserving national
identity. Qian (2020) highlighted its role in community identity, cultural transmission, and
innovation, emphasizing living heritage's significance in fostering cultural diversity and
sustainable development. These perspectives underline the necessity of protecting and
perpetuating intangible cultural heritage in the face of globalization and modernization,
setting the stage for this study to explore tie-dye's interdisciplinary applications in

contemporary society.

Related research on tie-dyeing

Analyzing existing literature reveals how tie-dye techniques have been integrated
with modern technology and design principles. Dou and Zhang (2012) merged fractal
geometry with traditional textile techniques using the Mandelbrot set, demonstrating

the synergy between mathematical models and digital technology in textile design
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(Figure 1). Similarly, Ren et al. (2016) highlighted how digital printing technology,
when combined with eco-friendly practices and contemporary design, can enhance the
cultural value and market competitiveness of tie-dye clothing (Figure 2). Kong, Li, and
He (2022), and Yang and Li (2022) showcased the integration of tie-dye art in cultural
products and interior design, underscoring the fusion of traditional and modern design

principles (Figure 3 and 4).

Figure 1: Scarves design with patterns of Mandelbrot set
Source: Design method of imitation tie-dye pattern based on Mandelbrot set

Figure 2 : Modern tie-dye style clothing design
Source: Design and research of modern tie-dye style dress

Figure 3 : Tie-dye cultural tourism products
Source: https://www.sohu.com/a/437907231_248772
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Figure 4 : Tie-dye carpet
Source: https://www.justeasy.cn/render/305196.html

While the existing studies offer valuable insights and practical examples of tie-
dye's modern applications, they also point out the challenges in digital preservation,
commercialization, and the impact on the socio-economic and cultural tourism sectors.
A deeper analysis is needed on preserving tie-dye's traditional essence in the digital

age and expanding its commercial potential.

Current research status of intangible cultural heritage under the
interdisciplinary integration

Recent studies stress the importance of marrying intangible cultural heritage with
modern technology and design for its living heritage and sustainable development. Shen
(2021) and Liu (2023) have shown how Internet technology, collaborative platforms,
and education systems can aid in marketing, public engagement, and innovative
applications of intangible cultural heritage across various fields. This research indicates
the critical role of interdisciplinary integration in fostering innovation and sustainability
within the realm of intangible cultural heritage.

Despite the acknowledged importance, there is a gap in comprehensive research
on the broad application of intangible cultural heritage within interdisciplinary contexts.
Future studies should delve into the potential and challenges of integrating intangible
cultural heritage, especially tie-dye, with current technology and design trends,
maintaining core values while innovating.

While existing literature provides essential insights into the integration of tie-dye
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with modern technologies and design concepts, gaps remain, particularly in systematic
analysis across multiple fields and the role of interdisciplinary integration in sustainable
development. This study aims to deeply investigate tie-dye technology’s applications
and living inheritance strategies from an interdisciplinary perspective, offering new
theoretical and practical directions for its protection, inheritance, and innovation.
Through this research, we seek to propose strategies for the innovative
development of tie-dye techniques, fostering their vitality and innovation in a globalized
context and providing theoretical and practical insights for the broader protection and

inheritance of intangible cultural heritage.

Methodology

This study embarked on a qualitative exploration to deeply understand the
interdisciplinary application of tie-dye technology, uncover the profound meanings
behind social phenomena, and devise contemporary development strategies for tie-dye.
It employs a triangulated approach, encompassing literature review, case studies, and
in-depth interviews, underpinned by research ethics to ensure the research's integrity

and reliability(Figure 5).

Literature Review

- .......... Theoretical Foundation - | NHEURINRRISINEN .

[ e—— B

- .......... contentanalysis - JNNRURERISNSENNE ..

Figure 5 : Methodology framework
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Research scope

The research scope covers the application of tie-dyeing technology in various
fields in modern society, including education, community participation, business
cooperation, cultural tourism, and art design. This study attempts to discover its
innovative potential and development strategies in interdisciplinary integration by
analyzing the current status of tie-dyeing applications in these fields. The scope of the
study encompasses :

Education: Explore tie-dyeing technology's inheritance and innovative application
in primary and higher education.

Community participation: Analyze the promotion and practice of tie-dyeing
in community activities and how to enhance the community members' cognition and
participation in traditional culture.

Business cooperation: Study the combination of tie-dyeing technology and
modern business and how to enhance the commercial value and market competitiveness
of tie-dyeing through brand cooperation and market promotion.

Cultural tourism: Evaluate the application of tie-dyeing skills in cultural tourism
and explore its role in promoting tourism development.

Art design: Explore the integration of tie-dyeing and modern art design and

show its innovative application in artistic creation.

Literature review

Objective: To lay the research's theoretical foundation by systematically collecting
and evaluating academic articles, books, reports, and policy documents relevant to
tie-dye technique inheritance and interdisciplinary integration strategies.

Methodology: Conducted keyword searches across databases and library
catalogs, selecting sources based on predefined inclusion and exclusion criteria to
support study transparency and credibility.

Analysis: Content analysis was applied to refine prevailing perspectives,
methodologies, findings, and assess the merits and demerits of varied integration

approaches.
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Case studies

Objective: To embrace the practical application and integration of tie-dye in
education, community engagement, business collaborations, cultural tourism, art, and
design through detailed analysis of exemplary cases.

Methodology: Selection was guided by criteria including innovation level, impact
breadth, and representativeness, with data gathered from public records, project reports,
and field observations.

Analysis: Thematic analysis facilitated the extraction of key success factors,

obstacles, and innovative aspects from each case.

In-depth interviews

Objective: To acquire comprehensive insights into the preservation, current status,
and interdisciplinary integration of tie-dye from the viewpoint of Ms. Guo Qiongfen.

Methodology: Utilized a semi-structured interview format with open-ended
questions, selecting interviewees based on their distinctive contributions to tie-dye
heritage and innovation.

Analysis: Interviews were coded and analyzed thematically to unearth central
themes and patterns in cross-disciplinary tie-dye applications.

Interviewee Background: Ms. Guo Qiongfen, who has been in the tie-dye
industry for over three decades, is a designated inheritor of Yiliang crochet tie-dye, an
intangible cultural heritage. She serves as the director of Kunming Yiliang Yangsheng

Arts and Crafts Factory.

Research Ethics

Participant Consent: Ensured through comprehensive understanding of the study's
aim, voluntary participation, and informed consent documentation.

Data Confidentiality: A strict confidentiality protocol is followed for participant
identities and information unless explicit authorization is provided.

Triangle verification

This methodological triangulation cross-examines literature, case studies,

and interview data to verify information, thereby enhancing the study's validity and
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reliability. This includes data cross-validation and thematic congruence checks, ensuring
findings accurately represent tie-dye's interdisciplinary integration complexities in
contemporary society.

Adopting a multimethod qualitative design, this research enriches understanding
of tie-dye technology's inheritance and innovation, laying a robust foundation for
examining its wide-ranging application within modern interdisciplinary integration.
This comprehensive methodology ensures a multifaceted exploration, guaranteeing
the depth and breadth of the findings and contributing to the academic discourse on

tie-dye technology and intangible cultural heritage.

Current status of comprehensive interdisciplinary
application of tie-dye

1) Current application status in the field of education

Incorporating tie-dye into educational systems combines tradition with
modernity, fostering cultural identity and inspiring innovation. At the elementary
and secondary levels, workshops and cultural festivals introduce students to tie-dye,
deepening their appreciation for traditional Chinese culture. For instance, a tie-dye
course at Tiantai Xindian Primary School in Chishui City engaged students and nurtured

potential cultural stewards (Figure 6).

Figure 6 : Tie-dye class in primary schoal
Source: https://www.sohu.com/a/485035358 121210128
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Higher education merges tie-dye with design and cultural studies, offering
deep dives into the craft at institutions like Guangxi City Vocational University. Such
programs not only transmit heritage but also spur creative thought in art's application

and evolution (Figure 7).

Figure 7 : University launches tie-dye course
Source: http://www.gxcvuedu.com/cyyw/20230616/2939.html

Ms. Guo Qiongfen's collaborations with educational institutions exemplify the
fusion of tie-dye with modern pedagogy, enhancing its appeal and fostering a proactive

cultural inheritance (Figure 8).

Figure 8 : Ms. Guo Qiongfen, the inheritor of

crochet tie-dye, teaches skills in colleges
Source: Provided by Guo Qiongfen
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Through interdisciplinary integration, tie-dye techniques have been effectively
inherited in education while also protecting cultural diversity and exploring new paths
to adapt to the needs of modern society. These educational practices deepen students'
understanding of traditional culture, provide new possibilities for future innovation and
development of tie-dye skills, and promote the sustainable progress of cultural diversity

and intangible cultural heritage.

2) Current status of community participation

Introducing tie-dye into communities champions the heritage’s innovation
and inheritance. Events like "Handmade Tie-Dyeing into the Community" in Beijing's
Wangtayuan Community provide immersive experiences that enhance cultural

understanding and appreciation, particularly among younger generations (Figure 9).

-
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Figure 9 : Tie-dye enters community activities
Source: https://www.meipian.cn/1sviriab

Ms. Guo's community-based tie-dye demonstrations strengthen communal

bonds and highlight tie-dye's significance in collective memory, showcasing the craft's

versatility and contemporary relevance (Figure 10).
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Figure 10 : Ms. Guo Qiongfen demonstrates

tie-dyeing techniques at the community market
Source: Provided by Guo Qiongfen

The exploration and use of tie-dye in community events encourages artists and
participants to find new uses and designs for tie-dye in modern life, inspiring innovation
and development. This interdisciplinary integration not only opens up new markets and
application scenarios but also promotes the combination of traditional skills with modern
design and lifestyle. Participating in tie-dye activities together deepens communication
and understanding among community members and promotes cultural exchange and
diversity recognition within the community.

To sum up, integrating tie-dye skills into community activities promotes the
inheritance and innovation of the skills and enhances cohesion and cultural diversity.
This cultural activities have laid a solid foundation for building a harmonious and diverse
cultural environment. It has opened up a new path for the protection, inheritance,
and innovation of tie-dye skills and other intangible cultural heritage, demonstrating
the tie-dye art while maintaining its traditional charm and infinite possibilities for

integration into modern society.

3) Current status of cooperation with the business sector

Tie-dye's integration into the commercial realm through corporate partnerships
catalyzes market expansion and innovation. Collaborations with brands like "Yilian"
enhance tie-dye's visibility and appeal, leveraging marketing prowess to educate and

intrigue the broader public (Figure11).
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Figure 11: Tie-dye work produced for the Yilian brand
Source: https://l.ifeng.com/c/8]jBes46G94

Ms. Guo’s design collaborations showcase tie-dye’s adaptability, opening new

markets and encouraging fresh interpretations of this traditional technique (Figure 12).

Figure 12: Products designed by Ms. Guo Qiongfen

in cooperation with local brands
Source: Provided by Guo Qiongfen

This business cooperation model opens hew market paths for tie-dye skills and
promotes its inheritance and innovation. This enhances the market competitiveness of
tie-dye culture and provides further impetus and direction for its sustainable development.
The application in the commercial field offers financial support for the innovation of
tie-dye technology. The economic benefits brought by product sales support further

research and innovation of tie-dye technology and promote its sustainable development.
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The corporate cooperation model that integrates tie-dyeing into the commercial
field promotes the inheritance and innovation of tie-dying skills and demonstrates
the vitality and innovation potential of intangible cultural heritage in modern society,
ensuring that tie-dying skills align with contemporary culture. The close integration of
life has opened up new paths for the protection, inheritance, and innovation of tie-dye

and other intangible cultural heritage.

4) Current application status in the field of cultural tourism
Tie-dye experiences within cultural tourism, such as DIY sessions in Yunnan's

Dali Prefecture, enrich visitor engagement and support local economies (Figure 13).

: > ’
Figure 13: Lanxu tie-dye Zhoucheng

Ancient Courtyard Experience Store
Source: https://travel.sohu.com/a/451302928_120207611

Ms. Guo'sinitiatives in integrating tie-dye with tourism attract diverse audiences,

boosting the craft's visibility and economic viability (Figure 14).
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Figure 14: The parent-child travel project launched

by Ms. Guo Qiongfen in cooperation with the travel agency
Source: Provided by Guo Qiongfen

Combining tie-dye skills with the practice of cultural tourism not only enhances
tourists' participation and experience but also promotes the development of the local
economy. Tie-dye products facing the tourism market need to be continuously innovated
and improved to meet market demand, promote artists and practitioners to explore new
design concepts and technical methods, and promote innovative skills development.

All'in all, integrating tie-dye technology into the cultural tourism industry has
opened up a new way for the inheritance and innovation of tie-dye art. This model
protects and revitalizes this traditional cultural heritage and provides impetus and a
broad perspective for its continued development in modern society. It demonstrates
how tie-dye skills can be displayed while maintaining traditional charm—unlimited

vitality and development potential.

5) Current status of integration with art

Tie-dye's combination of modern art, as artists such as Xue Tao and Ms. Guo
respectively demonstrate, illustrates the innovative potential and expressive versatility
of the tie-dye process. These artistic efforts preserve tie-dye and revitalize it, engage
the public, and encourage new generations to explore this rich cultural practice (Figure

15 and 16).
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Figure 15: Xue Tao's tie-dye work 1
Source: http://www.wenlvnews.com/p/475290.html

Figure 16: Tie-dye paintings produced
by Ms. Guo Qiongfen in collaboration with artists
Source: Provided by Guo Qiongfen

This use in the field of art promotes the modern transformation and cultural
spread of tie-dye techniques. Through the art exhibitions and educational workshops,
the artists' creations have enhanced the public's awareness and understanding of tie-
dye culture. At the same time, this interactive learning and experience method has
stimulated the public's interest in traditional culture and cultivated new ideas for tie-
dye techniques. The inheritors of it have provided a solid foundation for its continuous

development and innovation in modern society.
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Insummary, the integration of the tie-dye technique into the art field demonstrates
tie-dye art's diversity and innovative possibilities. It opens up new ways to inherit and
develop traditional skills. This interdisciplinary integration model proves the vitality
of intangible cultural heritage in modern society, rejuvenates through innovation and

integration, and promotes the protection and development of cultural diversity.

Summary

The interdisciplinary application of tie-dye across education, community
engagement, commerce, cultural tourism, and art underscores its dynamic inheritance
and innovative potential. These initiatives exemplify how traditional crafts can
adapt and thrive, contributing to cultural diversity and sustainable development in
contemporary society. This multifaceted approach to tie-dye's application ensures its

vibrant continuation and relevance in modern cultural expression.

Discussion and Conclusion

1) The importance of interdisciplinary integration

Interdisciplinary integration is paramount in fostering the inheritance and
innovation of tie-dye techniques. This study reveals that blending educational programs,
community involvement, business collaboration, cultural tourism, and artistic endeavors
offers a multifaceted development platform for tie-dye. Such integration not only
enhances tie-dye's visibility and market potential but also bridges cultural, economic,
and artistic domains, promoting cultural diversity and innovation. This model serves as a
critical reference for the sustainable development of tie-dye and other intangible cultural

heritages, highlighting the urgent need for their preservation in a globalized context.

2) Challenges and Strategies Faced

Despite the opportunities presented by the interdisciplinary collaboration,
challenges such as skill transmission gaps, market competition, limited public awareness,
and maintaining the balance between innovation and tradition persist. This study

suggests strategies to mitigate these issues:
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Educational Deepening: Enhance tie-dye's integration into art education
curriculum, develop specialized materials, and offer teacher training to spur interest
and creativity in tie-dye culture.

Market Competitiveness Enhancement: Implement a tie-dye product certification
system, foster design innovation, and leverage digital platforms for brand promotion.

Public Awareness Boost: Utilize immersive technologies (AR/VR) for interactive
experiences and organize tie-dye exhibitions to elevate social engagement and
appreciation.

Innovation and Tradition Harmony: Create a tie-dye innovation center to explore
contemporary tie-dye applications, ensuring traditional techniques are preserved while
aligning with modern aesthetics.

Collective efforts from governmental bodies, educational institutions, businesses,
and the arts community are essential to navigate these challenges and ensure tie-dye's

vibrant future.

3) The Role and Effectiveness of Triangulation

Triangulation was essential in this study, using multiple methods to enhance the
validity and reliability of the findings. Combining literature review, case studies, and
in-depth interviews provided a comprehensive understanding of the interdisciplinary
integration of tie-dye techniques.

Literature Review: Offered a theoretical foundation, identifying key themes and
oaps.

Case Studies: Provided practical insights into tie-dye applications across different
fields, highlighting successes and challenges.

In-depth interviews: Added depth from practitioners' perspectives, particularly
from experts like Ms. Guo Qiongfen, to understand tie-dye's current status and potential.

This triangulated approach cross-verified data from multiple sources, reducing
bias and increasing credibility. By examining the issue from different angles, the study
provided a well-rounded analysis of strategies for tie-dye development and sustainability
in modern society.

Overall, triangulation effectively captured the complexity of tie-dye's

interdisciplinary applications, confirming that the conclusions are thorough and robust.
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Conclusion and Recommendations

This qualitative analysis underscores tie-dye's potential within interdisciplinary
applications, enhancing cultural diversity and sustainable development. Recommendations
based on this study include:

Developing a Diverse Educational Platform: Promote partnerships across
educational, non-profit, and community organizations to deliver experiential tie-dye
learning for all ages.

Fostering Industry-Academia Collaboration: Encourage joint R&D initiatives
between businesses, universities, and research entities to advance tie-dye technology.

Cultivating Tie-Dye Cultural Tourism: Collaborate with local authorities and
tourism agencies to create tie-dye-themed experiences and festivals, boosting local
economies.

Enhancing International Exchange: Expand tie-dye's global footprint through
art exchanges, exhibitions, and collaborative projects, fostering cultural dialogue. This
study not only charts a path for the sustainable evolution of tie-dye techniques but
also sheds light on broader strategies for the preservation and innovation of intangible
cultural heritage. By fostering cross-sector collaboration, tie-dye, and other traditional
practices can gain new relevance and creative avenues within contemporary society,
thereby ensuring their dynamic preservation and development. The promotion of wider
engagement among scholars and practitioners is crucial for the global safeguarding
and revitalization of intangible cultural heritage. Overall, this research offers both
theoretical insights and practical frameworks for advancing tie-dye methods, serving as
avaluable reference for the safeguarding and innovative enhancement of other intangible
cultural heritages. Through multidisciplinary cooperation, we uncover fresh prospects
for innovation and vitality, presenting a viable strategy for the active perpetuation
and renewal of traditional cultures. Furthermore, there is a call to action for increased
involvement from academics and professionals in this domain will significantly contribute
to the global preservation and enrichment of intangible cultural heritage, advocating

for a continued exploration and application of these practices in modern contexts.
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