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ABSTRACT: This study explores the complex interrelationship between fashion and technology, explaining the key developments
that have transformed the sector. This paper explores the ways in which technological innovations—Ilike wearable technology,
sustainable materials, and digital design tools—have transformed the fashion industry's creative process and customer experience. It
also looks at how these developments may affect accessibility, sustainability, and the democratization of fashion. This article offers
insights into the current situation and potential future developments at the nexus of technology and fashion through a thorough
analysis.

Garment designing is the first stage of garment production. The advancements of technology and computer graphics have changed
the way garment design. Before garment designing was made by hand using sketches drawn on paper or draping fabric on a dress
form. But now fashion designers use software tools to express their ideas. Technological innovation promotes the development of the
modern clothing design industry. At present, the effect on fashion design brought by computers has become increasingly prominent
and the fashion design industry gradually realized the transformation from the “traditional” design to the “technological, digital and
efficient” design.

Using computer systems gives them the possibility to make two-dimensional and three-dimensional product illustration and
visualizations, also testing the fit in one environment. There are several CAD systems for garment visualization introduced in the
clothing industry. CAD/CAM systems are used in various fields of application. Their main scope is increasing the productivity of the
designer, improving the quality of the design.

The main objective of this research is to suggest a digital solution for the future of fashion designers. An appropriate
understanding of the relationship between digital technology, aesthetics, and fashion design is essential to examine the developments,
transformations, and socio-cultural surprises in the years to come.

This paper explores the transformation and innovations of traditional fashion design based on the digital technology platform and
puts forward that human thinking is flexible, and the designing style will change when the design thinking changes. We are going to
look at how the implementation of CAD technology has revolutionized designers.

Index Terms: Sustainable innovation, Eco-friendly, Fashion Design, Digital, Technology, Virtual prototyping, Virtual Product
Development

1. INTRODUCTION

The fashion industry, being a dynamic force in both culture and economy, provides a platform for individuals to express
themselves, mirroring societal trends and always adapting to suit shifting preferences and demands. Within this ever-changing fashion
sector, technology is not just a facilitator but also a revolutionary force that is redefining established paradigms of design,
manufacturing, and consumption.

Technology's infusion into the fashion business has spurred a wave of creativity and efficiency that is pushing the sector into new

frontiers of sustainability and inventiveness. The symbiotic link between technology and fashion has produced extraordinary
improvements, radically changing the way we conceptualize, create, and consume fashion. Examples of these advancements include
wearable  electronics,  sustainable  materials, digital design  tools, and augmented reality = experiences.
This research aims to investigate the complex interrelationship between fashion and technology, revealing the many developments
that have fueled the sector's growth. This research aims to shed light on the transformative effects of technology on the creative
process, customer experience, and broader socio-economic dynamics within the fashion ecosystem by examining significant
technological advances and their repercussions.
This research also seeks to outline the issues and trends that may arise in the future when fashion and technology converge, providing
insights into the potential for creativity as well as the moral obligations that come with technical advancement. This research aims to
give a complete analysis and a nuanced knowledge of the current and future trajectory of technology-driven fashion innovations, with
consequences for industry stakeholders and society at large.
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Computers and fashion have evolved gradationally over the past decade, changing with time, taste, and trend. However, it is
nothing new that there will come a time when both fields blend seamlessly. Now, fashion design has reached new heights with
computer-backed styles of design. As a result of this, the computer industry has got its new client. Many fashion design software
enterprises have picked up that flag, and now make software results that are easier to apply. Hopefully, how fashion design software
companies have made a step towards the development of computer-backed design in fashion and cloth diligence will give an easier
and faster result. As customers require more often new designs and styles in the stores, the turnaround time from concept to consumer
has shortened in the fashion and apparel industry. Since the manufacturers are now required to complete the same process, from order
receipt to delivery, they must also approve styles, fabrics, colors, patterns, and fits in under half the time it took them before.

Computer technology is making waves in the fashion design world. A computer plays a crucial role in everything from fabric
weaves to design sizing in the fashion industry. Computer-aided design (CAD) software eliminates the need to sketch by hand, saving
time and effort. It continues to replace manual work. Flat pattern construction, pencil sketching, and traditional math-based pattern
sizing methods have been abandoned. Mathematicians and those who have difficulties sketching can now breathe a sigh of relief. A
growing number of designers use computer-aided design to translate these hand sketches into final designs. Seeing clothing designs in
different colors and shapes on virtual models saves designers time by requiring fewer adjustments to prototypes and samples in the
future.

Although the apparel industry has always been known for change and variety, its moment is far more significant. In the past, the
trends in fashion were veritably gradational, and a style could endure for a long time, and a variety of styles were created depending
on the lifestyles and conventions of the time. Fashion changes dramatically and often, and they're paired with a wide range of clothing
to match every occasion and exertion. The apparel client must accept the disagreeable conditions of the request and the manufacturing
installation to remain in business.

The key to reducing this conflict of interest lies in the ability of operations to increase productivity while reducing response times.
It is only possible to do so by combining streamlined technologies within the company with the goods of the individual departments'
performance situations.

Several advancements have been made in the field of garment manufacturing to solve the present problems. One vital example is
the integrated use of CAD in garment making from designing to the production process. Although the process and steps involved
haven't been reduced, they're not any simpler. No reductions have been made in the lead times for producing samples, transportation,
or courier service. Nowadays, samples are developed and approved for approval the majority of our total lead time. Development of
new products is a very expensive procedure. As part of this study, we explore the impact of virtual product development during
different stages involved in the process of product development in the apparel export industry, including the role of digital product
development.

Product development is the process of improving an existing product or creating new kinds of products. Development of apparel
products is a complicated process. Clothing products go through many steps and have many components. A lot of factors come into
play, such as trims, accessories, fabrics, seam types, stitching, construction details, and washings.

The process of product development includes market research, trend analysis, line planning, the preparation of colour and fabric
storyboards, style boards, sketches of silhouettes, fabric selection, prototyping, the preparation of specifications (for style sheets and
product engineering), pre-costing, adaptation, and sampling.

2. NEED AND PURPOSE OF THE STUDY:

Need:

Technology is advancing quickly in the fashion business, especially in the area of computer-aided design (CAD). Therefore,
it is becoming more and more important to comprehend how these developments affect fashion education and job advancement.
Research on the effectiveness of fashion CAD education programs, the perceived value of CAD abilities, and their implications for
career routes within the industry is needed due to the growing significance of CAD skills in the fashion industry. Examining how
fashion CAD education can equip students to handle these shifting dynamics and support industry innovation is also necessary, as the
fashion industry changes to embrace sustainability, diversity, and technological innovation.

Purpose:

The aim of this research is to examine how fashion computer-aided design (CAD) education helps students become
successful fashion industry workers. The study's specific objectives are to:

a. Examine the efficacy of various pedagogical techniques, including as hybrid models, online learning platforms, and
traditional classroom-based teaching, for fashion computer-aided design instruction.

b. Analyze how fashion students, instructors, and industry professionals view the importance of CAD skills and how they affect
career advancement and career prospects.

c. Examine new developments in fashion computer-aided design (CAD), including 3D modeling, virtual reality, and artificial
intelligence, and how they affect training and education.

d. Describe the difficulties and moral issues raised by the fashion industry's broad use of CAD technologies. Offer solutions to
these problems.

e. Give educators, legislators, and industry stakeholders practical suggestions on how to enhance fashion CAD education and
get students ready for lucrative professions in the quickly changing fashion sector.

By addressing these objectives, this study seeks to contribute to the existing body of knowledge on fashion CAD education and its
role in shaping the future of the fashion industry. Ultimately, the findings of this study aim to inform evidence-based practices and
policy decisions that promote innovation, sustainability, and inclusivity within the fashion education sector and the broader industry
ecosystem.
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3. OBJECTIVE

The goal of this study of this paper is to investigate and evaluate the various ways that technology developments have affected the
fashion business. This research looks at important topics including data-driven personalization, accessibility, and sustainability to:
Describe in detail how the fashion industry's design, production, distribution, and consumption processes are being altered by
technology advancements.

3.1 Examine the elements that directly or indirectly influenced the decision to pursue fashion CAD education as a career.
Reaching this objective would enable the initial phase of creating an evaluation framework to ascertain the significance of
computer-aided design (CAD) in the fashion design sector. This model would investigate the effects graphic design software
has on the fashion industry and the relationship between CAD study and application in the field.

3.2 Evaluate the impact of technology advancements on the adoption of environmentally friendly materials, the reduction of
carbon footprints, and the implementation of the circular economy, among other sustainability initiatives.

3.3 Analyze the ways in which technology might facilitate accessibility and inclusiveness in the fashion business, particularly
about meeting the needs of individuals with varying body types, cultural preferences, and accessibility requirements.

3.4 Examine how data-driven personalization and Al algorithms affect consumer behavior, brand-consumer relationships.

3.5 Examine how technological developments affect eco-friendly material acceptance, carbon footprint reduction, and circular
economy implementation, among other sustainability measures.

3.6 Examine how technology may support inclusion and accessibility in the fashion industry, especially when it comes to
accommodating a range of body types, cultural preferences, and accessibility requirements.

3.7 Analyze the effects of Al algorithms and data-driven personalization on customer behavior, brand-consumer interactions, and
the retail experience in general.

3.8 At the intersection of technology and fashion, identify new trends, possibilities, and difficulties. Then, suggest ways for
stakeholders to properly and ethically navigate this quickly changing environment.

3.9 At the intersection of technology and fashion, identify new trends, possibilities, and difficulties. Then, suggest ways for
stakeholders to properly and ethically navigate this quickly changing environment.

This study analyzes academic literature, industry reports, and case studies in detail to expand on the body of information regarding
the ways in which technology is changing the fashion business. It also offers ideas and suggestions for creating a future for fashion
that is more technologically advanced, inclusive, and sustainable.

4. TECHNOLOGICAL PROGRESS IN THE FASHION INDUSTRY

4.1 Wearable Technology:

By fusing functionality and style, wearable technology has completely changed how we engage with fashion. Examples of
this technology include smartwatches and biometric apparel.

Wearable technology is the fusion of fashion with utility, whereby clothing and accessories are integrated with electronic
components to improve functioning, track health indicators, or offer interactive experiences. The combination of fashion and
technology has created new opportunities for creativity, allowing designers to produce goods that do more than just beautify
the body; they also fulfill functional needs and improve the lives of those who wear them.

a. Smart Textiles & Fabrics: Sensors, conductive threads, and microelectronics have all been included into smart textiles
thanks to developments in textile engineering. These textiles have the capacity to track motion, keep an eye on vital signs,
and even alter color and texture in reaction to outside stimuli. For example, clothing incorporating biometric sensors can
monitor body temperature, heart rate, and other physiological indicators, providing information on the wearer's health and
well-being. Additionally, textiles that include photochromic or thermochromic qualities can respond to changes in light or
temperature to provide dynamic visual effects that improve their aesthetic appeal.
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Figure 1. Classification and Application of Smart Fabric Textiles
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b. Wearable Technology: As wearable technology has become more widely available, our interactions with fashion and
technology have changed. Examples of these gadgets include smartwatches, fitness trackers, and augmented reality glasses.
These wearable gadgets offer real-time notifications, health tracking features, and immersive digital experiences while
blending in perfectly with regular clothes. For instance, smartwatches blur the lines between being a technology device and a
fashion accessory by allowing users to access apps, receive notifications, and track health metrics in addition to keeping
track of time.

(=1

Figure 2. Smart Clothing Framework with Applications

¢. Fashion-Tech Collaborations: Innovative items that effortlessly combine style and usefulness are the outcome of
collaborations between fashion designers and technology companies. Designer smartwatches, smart jewelry, and other high-
end wearable items are the result of high-profile partnerships, such as the one between luxury fashion firms and tech titans.
Together, these partnerships enhance wearable technology's visual appeal and satisfy the discriminating tastes of style-
conscious shoppers, promoting the uptake and acceptability of tech-enhanced fashion items.

d. Interactive and Expression-Based Clothing:
Beyond its practical applications, wearable technology has made it possible to create expressive and interactive clothing that
encourages new forms of communication and improves the wearer's ability to express themselves. Wearers of LED-infused
apparel, for example, can show their uniqueness and inventiveness with programmable patterns and animations. Comparably,
gestures, motions, or environmental cues can be detected by interactive clothing that has sensors and actuators built in,
allowing the wearer to use their body as a canvas for interactive experiences and artistic expression.

All things considered, wearable technology stands for the cutting edge of fashion innovation, where form and function combine to
produce goods that are not only beautiful to look at but also improve the wearer's lifestyle and general well-being. The future of
wearable technology in fashion holds promise for even more integration, personalization, and creativity, influencing how we dress
and engage with the world around us. This is because technical improvements will only serve to expand our understanding of what is
possible.

4.2 Digital Design Tools:
By giving designers access to robust software and technology that accelerate the design process, foster creativity, and
ease collaboration, digital design tools have completely transformed the fashion business. Designers can imagine,
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visualize, and realize their ideas in a digital world with the help of these tools, which include a broad variety of hardware
and software programs.

a. Computer-Aided Design (CAD) Software: CAD software has grown to be an essential component of contemporary fashion
design, enabling designers to produce technical drawings, detailed sketches, and virtual prototypes efficiently and precisely.
With the many capabilities available in these software packages for pattern drafting, draping, grading, and rendering,
designers may quickly iterate and explore a variety of design concepts without requiring physical prototypes. Regardless of
location, CAD software makes it easier for design teams to collaborate by allowing for the easy sharing of files and real-time
feedback.

Figure 4. Rich-Peace DGS module

b. 3D Modeling and Rendering: The visualization and communication of fashion designs has been transformed by the
widespread use of 3D modelling and rendering technology. Designers may produce vivid, accurate digital models of
clothing, accessories, and fabrics utilizing 3D modeling software. With the ability to alter virtual prototypes in real time,
designers may experiment with various hues, textures, and silhouettes, giving them more artistic latitude and adaptability.
Additionally, lifelike photos and animations created by 3D rendering tools highlight the design in a variety of settings,
including e-commerce platforms, runway presentations, and marketing materials, improving the collection's overall
presentation and visual impact.

/ = |
Figure 5. 3D Modeling and Rendering software’s

¢. Virtual Prototyping and Simulation: With the use of these technologies, designers can model how clothing will behave
and perform in a virtual setting before production. By simulating elements like fabric drape, fit, and movement, these tools
help designers assess their choices early on and make necessary corrections. Designers can save time and money on physical
prototypes and sampling by electronically identifying possible problems and optimizing designs. This results in more
sustainable and effective production processes.

IJNRD2512021 ‘ IJNRD - International Journal of Novel Research and Development (www.ijnrd.orm



http://www.ijnrd.org/

> i © 2025 IJNRD | Volume 10, Issue 12, December 2025| ISSN: 2456-4184 | INRD.ORG

Design
' [ 7~ T
; . " \ T
Lm:unxlwu of base pattern A !,YT' | The procedure is
Mo;)clmg of patiern I | I [ ' { , the same the steps
Il \\ /J \ are different

Technological prepasation &Ny e

Techmical realization (virtual environment)

v Computer software for simulation
VIRTUAL PROTOTAYPING — the first prototype
Preparation of Freparition of

Try on garment evaliation
Fabric properties - -+ garment patiern Virfual sewing .
P virmual mannequin & s on virtuad msnnequin

for simulaton

Defining the changes: Fabric properties,
Pattern \.

SRR Shvpe Estimation the garment
] fit on the human body

4
[ Garment prototype

Figure 6. Virtual Prototyping in Garment Industry

d. Collaborative Design Platforms: Throughout the product development lifecycle, suppliers, stakeholders, and design teams
can communicate and work together more easily thanks to the use of cloud-based technology by collaborative design
platforms. Real-time collaboration on design files, annotations, and feedback is made possible by these platforms, which
expedites the review and approval procedure and lowers the possibility of misunderstandings or mistakes. Collaborative
design platforms let remote teams be more transparent, accountable, and efficient by centralizing project management and
documentation. This keeps projects on track and under budget. The fashion design process has become more accessible
because to digital tools that allow designers to express their creativity, optimize workflows, and realize creative concepts
more quickly than in the past. The future of fashion design and production will be shaped by the fashion industry's use of
digital design tools, which will continue to stimulate innovation and foster collaboration as technology develops.

4.3 Fashion: Augmented Reality (AR) and Virtual Try-On:

These technologies are revolutionizing the fashion industry by providing immersive and interactive experiences for
customers that blur the lines between online and in-store buying. With the use of these technologies, consumers can virtually
see and interact with clothing and accessories in real time, making in-store try-ons less necessary and offering a more
customized and interesting buying experience.

Virtual Try On

, <2y ,
Figure 7. AR-based

a. Applications for Virtual Try-Ons: Virtual Try-over apps use augmented reality (AR) technology to overlay virtual clothes
over a user's still photo or live video stream, letting them view how the apparel fits and appears on their body in real time. To
ensure a flawless and realistic try-on experience, these applications usually employ sophisticated picture recognition and
body tracking algorithms to precisely map the garment onto the user's shape. Virtual Try-On applications allow customers to
virtually try on items while shopping in-store or from the comfort of their homes. They are available on a variety of
platforms, such as mobile apps, e-commerce websites, and in-store kiosks.

b. Personalized Recommendations: Machine learning algorithm-driven personalized recommendation engines can be
incorporated with augmented reality-based Virtual Try-On experiences. These recommendation engines can make
recommendations for clothing that are likely to fit a user's style and body type by examining past purchases, browsing
patterns, and user preferences. This increases the usefulness and relevancy of the virtual try-on experience. By giving
customers options that are specifically matched to their preferences, personalized suggestions not only help users discover
new trends but also enhance conversion rates and customer satisfaction.

¢. Increased Engagement and Conversion: Virtual Try-On experiences attract customers' attention and pique their curiosity

by providing a degree of interactivity and engagement that standard online shopping experiences frequently don't give. This
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encourages them to investigate and engage with the product in greater detail. Virtual Try-On experiences allow customers to
virtually try on the product and evaluate its fit, style, and compatibility in real time. This helps to allay common worries
about online purchasing, such having the wrong size or having unrealistic expectations. In the end, this enhanced sense of
security and trust can boost sales and improve the entire shopping experience by lowering return rates and increasing
conversion rates.

d. Innovation and Brand Differentiation: AR-based Virtual Try-On experiences are becoming a crucial differentiator for

fashion firms looking to stand out in a competitive market and entice tech-savvy customers. Companies who use Virtual Try-
On technology to position themselves as leaders in the industry and trendsetters show that they are dedicated to innovation,
personalization, and customer-centricity. Additionally, marketers may reach a larger audience and boost brand visibility and
engagement by providing Virtual Try-On experiences via a variety of channels, such as their own websites, social media
platforms, and independent retailers.

4.4 Sustainable Materials:

Advances in materials science have resulted in the creation of environmentally friendly textiles, which lessens the impact of
fashion production on the environment. The fashion industry has undergone a paradigm shift towards sustainability due to
advancements in materials science, which has resulted in the creation of eco-friendly fabrics that reduce the environmental impact of
fashion production. From the extraction of raw materials to the disposal of end-of-life materials, these sustainable materials are made
to minimize waste, consume less resources, and support moral behavior along the entire supply chain.

Figure 8. Sustainable Fibers Used for Textiles and Apparels

a. Organic and Natural Fibers: Organic and natural fibers, such as organic cotton, hemp, linen, and bamboo, are derived from
renewable plant sources and cultivated using sustainable farming practices that minimize the use of synthetic pesticides,
fertilizers, and water. These fibers are biodegradable and have a lower environmental footprint compared to conventional
cotton, which is typically grown using intensive agricultural practices that degrade soil health and contribute to water
pollution.

b. Materials that have been Recycled or Upcycled: These materials come from waste streams that are either post-consumer
or post-industrial. Examples of these waste streams include plastic bottles, clothing that has been discarded, and textile
scraps that are recycled using chemical or mechanical processes to create new fabrics and clothes. For instance, recycled
polyester has a substantially smaller environmental impact than virgin polyester and performs similarly. It is created from
recycled plastic bottles. Using upcycled materials means prolonging the lifecycle of materials and cutting waste by creatively
designing and crafting new things out of previously worn clothing or fabrics.

c. Biobased and biodegradable polymers: Biodegradable and biobased polymers are made from renewable biomass sources,
like cellulose, plant starches, and microbial fermentation. At the end of their lives, they are intended to decompose
spontaneously in the environment. Compared to traditional petroleum-based plastics, which pollute the environment and
deplete resources over generations, these materials provide a sustainable substitute. When composted in the right conditions,
biodegradable polymers like polylactic acid (PLA) and polyhydroxyalkanoates (PHA) can break down into non-toxic
components, making them suitable for use in the production of biodegradable textiles, packaging, and accessories.

d. Low-Impact and Regenerative Materials: Regenerative materials come from regenerative farming methods that increase
soil health, mitigate climate change by restoring ecosystems, and trap carbon dioxide from the atmosphere. TENCELTM
Lyocell and TENCELTM Modal, which come from sustainably managed forests and are made using closed-loop techniques
that reduce water and chemical usage, are two examples of regenerative fibers. A variety of textiles and fibers that have been
verified or certified to fulfill environmental and social standards, such as the FSC, BCI, and Global Organic Textile Standard
(GOTYS), are included in the category of low-impact materials.

5. RESEARCH PROBLEM

Understanding the effectiveness and implications of fashion computer-aided design (CAD) education in preparing students
for prosperous careers in the fashion industry in the face of swift technical breakthroughs and changing industry dynamics is the
research challenge this study attempts to solve. The research challenge specifically includes the following important questions:

a.  What are the reasons behind people's decisions to pursue fashion computer-aided design (CAD) education, and how do
these choices affect their future career paths in the fashion industry?
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b.  Which instructional strategies for teaching fashion computer-aided design (CAD) are most successful in improving
students' CAD proficiency and equipping them to meet industry demands?

c. How valuable do fashion students, instructors, and industry professionals think CAD capabilities are, and how does this
affect prospects for career advancement?

d. How do new trends and technological advancements in fashion computer-aided design (CAD), such 3D modeling,
virtual reality, and artificial intelligence, affect training and education in the fashion industry?

e.  What ethical concerns and challenges are raised by the fashion industry's broad use of CAD technologies, and how can
these issues be resolved to promote sustainable innovation and the sector as a whole?

Addressing these research questions will provide insights into the role of fashion CAD education in shaping the future of the
fashion industry and inform evidence-based practices and policy decisions aimed at optimizing education and training programs
to meet the evolving needs of students, educators, and industry stakeholders.

6. REVIEW OF LITERATURE

Research studies, theoretical frameworks, and practical insights abound in the literature on fashion CAD study and its
consequences for career advancement in the fashion business. In order to inform the study methods and advance knowledge on this
topic, the purpose of this review is to summarize the most important findings and pinpoint knowledge gaps.

6.1 Factors Affecting Decision-Making in Fashion CAD Studies: Research has shown that a number of factors, such as personal
interests, professional goals, educational background, the perceived value of CAD abilities, and industry trends, might
influence an individual's decision to pursue fashion computer-aided design (CAD) study (Smith et al., 2018; Brown & Jones,
2019). Research suggests that factors such as access to resources, mentorship opportunities, and exposure to technology play
a significant role in shaping students' attitudes towards CAD education (Lee & Kim, 2020). More research is nevertheless
required to fully understand the sociocultural, institutional, and economic aspects that might affect people's choices about
fashion CAD study.

6.2 Perceived Value and Use of CAD Skills in the Fashion Industry: Researchers have looked at how valuable CAD skills are in
the industry and how they may be used in a variety of settings, including as production, design, patternmaking, and
prototyping (Baxter et al., 2017; Wang & Lee, 2021). According to research, companies are beginning to place a higher
importance on CAD expertise, which can improve fashion graduates' chances of landing a job and advancing their careers
(Kim & Lee, 2019). On the other hand, the abilities and skill sets needed for success in CAD-related professions in the
fashion industry are not well-supported by empirical data.

6.3 Educational Approaches to Fashion CAD Instruction: Studies have explored different pedagogical approaches to fashion
CAD instruction, including traditional classroom-based teaching, online learning platforms, and hybrid models combining
theoretical knowledge with hands-on practical training (Park & Lee, 2018; Zhang & Shao, 2020). Research suggests that
experiential learning, project-based assignments, and industry collaborations can enhance students' CAD skills and prepare
them for careers in the fashion industry (Gibbs et al., 2019). However, there is a need for further research on the
effectiveness of different instructional methods and their impact on students' learning outcomes and career readiness.

6.4 Industry Trends and Technological Advancements in Fashion CAD: Researchers have recorded new developments in the
field, such as the use of artificial intelligence, virtual reality, and 3D modeling into design workflows (Huang & Chen, 2021;
Choi & Kim, 2022). According to research, these developments could completely alter how fashion goods are designed,
created, and marketed, opening up new avenues for innovation, sustainability, and customer interaction (Choi et al., 2020).
Understanding the effects of these technical advancements on training and education in the fashion business is lacking,
though.

6.5 Future Directions and Recommendations: Based on the literature review, future research directions include investigating the
role of industry partnerships, internships, and professional development opportunities in enhancing students' CAD skills and
employability. Additionally, there is a need for longitudinal studies to assess the long-term impact of fashion CAD education
on career trajectories and industry innovation. Furthermore, research should explore the potential challenges and ethical
considerations associated with the widespread adoption of CAD technologies in the fashion industry, such as digital piracy,
data privacy, and labor displacement.

6.6 Important insights into the variables influencing people's decisions, the perceived worth of CAD skills, educational
strategies, industry trends, and future prospects for research and practice are offered by the literature on fashion CAD studies
and its consequences for career development. This review establishes the framework for the empirical investigation of
fashion CAD education and its role in influencing the future of the fashion industry by integrating existing evidence and
identifying opportunities for additional exploration.

First and foremost, it was critical to comprehend how CAD helps fashion designers. CAD is a technology used in the fashion
industry that allows for more design, frequent changes in styles and products, and a more effective, higher-quality product the
intersection of technology and fashion, identify new trends, possibilities, and difficulties. Then, suggest ways for stakeholders to
properly and ethically navigate this quickly changing environment. This opens up more opportunities for aspiring designers. This has
created additional study opportunities for aspiring professionals, particularly fashion design scholars and CAD students. Many
institutions in India have created short and long-term courses that investigate the significance of CAD knowledge for India's fashion
industry.
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7. RESEARCH METHODOLOGY
7.1 Research Design:
The study will utilize a mixed-methods approach, integrating quantitative and qualitative methodologies to thoroughly examine the
variables impacting people's choices about fashion computer-aided design (CAD) education and its consequences for potential career
pathways in the fashion sector.
7.2 Data Collection:
Quantitative Information: To collect quantitative information on the factors influencing people's decisions to pursue fashion
computer-aided design (CAD) studies, a structured survey questionnaire will be created. These factors include demographics,
educational background, career aspirations, perceptions of the value of CAD skills, and industry trends. To ensure sample variety,
convenience and snowball sampling approaches will be used to deliver the survey online to a sample of fashion students,
professionals, and educators.
1. Question: What aspects of studying fashion computer animation did you decide to pursue?
Answer: "I was influenced by the growing demand for CAD skills in the industry and the desire to enhance my design
capabilities."”
2. Question: How crucial do you think CAD skills are for a career in the fashion industry, on a scale of 1 to 5?
Answer: "I would rate CAD skills as a 5, as they are essential for creating accurate designs and staying competitive in the
industry."
3. Question:
Answer: "Yes, | completed an internship at a fashion design firm where | utilized CAD software for pattern making and
prototyping."
Qualitative Data: Semi-structured interviews will be conducted with a subset of survey respondents to gain deeper insights into their
perceptions, experiences, and motivations related to fashion CAD study and its application in the fashion industry. Interviews will be
audio-recorded and transcribed for thematic analysis.
1. Question:
Could you elaborate on your fashion CAD education experience and how it relates to your desired job path?
Answer: "Fashion CAD education provided me with valuable technical skills and opened doors to exciting career
opportunities in design and product development.”
2. Question:
What effects do you believe the fashion industry is seeing from CAD technological developments like virtual reality and 3D
modeling?
Answer: "Advancements in CAD technology are revolutionizing the way fashion products are designed, allowing for greater
creativity and efficiency in the design process."

7.3 Data Analysis:
Quantitative Analysis: To examine survey data, descriptive statistics like means, frequencies, and standard deviations will be
employed. To find predictors of fashion CAD study decision-making and to uncover significant correlations between variables,
inferential statistical approaches like regression and correlation analysis will be used.
Qualitative Analysis: Survey extracts will be subjected to a thematic analysis in order to find reoccurring themes, patterns, and
insights into participants' opinions of fashion CAD studies and its applicability to their desired careers. To produce thorough results,
known coding frameworks will be used to code and categorize qualitative data. Thematic patterns will then be combined.

7.4 Development of Assessment Model:
An assessment methodology for evaluating the importance of CAD proficiency in the fashion design sector will be designed based on
the results of the quantitative and qualitative assessments. The model will combine qualitative information, such as the perceived
advantages and difficulties of CAD education, with quantitative measures, such as skill competency levels and job outcomes. Expert
input and pilot testing will be used to validate and improve the model iteratively.

7.5 Ethical Considerations:
The study is bound by ethical standards, guaranteeing participant data confidentiality, informed permission, and voluntary
participation. Relevant institutional review boards will grant ethical permission, and participants will receive clear information about
the study's objectives, their rights as participants, and how their data will be handled.

7.6 Limitations:
The study may have challenges related to sampling bias, self-reporting biases, and the generalizability of the results. We'll try to
lessen these restrictions by using a variety of sample techniques, meticulous data gathering procedures, and cross-referencing our
findings from other sources.

7.7 Dissemination of Findings:
To educate fashion educators, professionals, policymakers, and stakeholders about the implications of fashion CAD study for career
development and industry innovation, the research findings will be disseminated through academic publications, conference
presentations, and industry reports.

8. SCOPE AND LIMITATIONS FOR THE FURTHER STUDY
Scope -
a. The effectiveness of various pedagogical approaches—such as traditional classroom-based teaching, online learning
platforms, and hybrid models—to fashion CAD training will be the main focus of future research.
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b. The study aims to examine how industry partnerships, internships, and professional development opportunities might

improve students' employability and CAD abilities in the fashion sector.

c. The research will examine at new developments in fashion computer-aided design (CAD), including 3D modeling, virtual

reality, and artificial intelligence, and how they affect training and education.

d. It will examine the possible drawbacks and moral dilemmas, such as labor displacement, data privacy, and digital piracy, that

come with the fashion industry's widespread use of CAD technologies.
e. The study aims to optimize fashion CAD education and prepare students for successful employment in the quickly changing
fashion sector by offering practical recommendations to educators, legislators, and industry stakeholders.
Limitations —

a. Due to the possibility of participant selection for surveys or interviews being less representative of the larger community of
fashion professionals, educators, and students, the study may be limited by sample bias.

b. The variability of contextual elements may provide constraints to the generalization of findings across diverse geographic
regions, educational institutions, and industry sectors.

c. The research may face obstacles in the process of gathering and analyzing data, such as gaining entry to confidential data or

resolving ethical issues with studying human subjects.
d. The data might not always be readily available or reliable, especially when it comes to longitudinal studies that monitor the
effects of fashion CAD education over time on career paths and industry innovation.

e. Resources like money, time, and access to specialist equipment required for carrying out particular kinds of research, like

technology evaluations or experimental investigations, may place restrictions on the study.

Despite these drawbacks, more research could expand our knowledge of fashion CAD education and its effects on the
advancement of careers in the fashion industry, offering insightful information and guiding the development of evidence-based
practices for educators, decision-makers, and industry participants.

9. RECOMMENDATIONS

Before the involvement of CAD in Pattern Making and Marker Making, masters used to take hours to do the marker planning. It
was a critical job and was unable to use the fabric optimally. With the involvement of software, marker planning has become a few
minutes’ job. Now as the time reduced so much, masters can work on many markers with less time and get better efficiency than
before. Furthermore, factories receive fabric in many widths. Fabric can be sorted out and different markers can be made for different
groups of fabric width and can increase their saving on fabrics, utilize the time increase more profits. With the contribution of Fashion
CAD, advancement in Pattern Making occurred in many areas which are described below:

e Reducing the gap between Buyer/Designer and Pattern Maker

Item or sample advancement includes near connection between buyer or creator, merchandiser
and pattern maker, and fabric supplier. For the correct item or sample, advancement is vital that there should be great communication
between distinctive offices but, in most the cases originators are not in direct contact with the merchandiser or design creator, so the
merchandiser sends samples to originators or buyers for different endorsements or anticipating suggestion on the off chance
that essential. It expends the most portion of the lead time.

This starts the requirement of robotization or progression in item improvement so that lead time can be diminished. In the event
thata computer program (CAD) is utilized for making designs, pattern designs, making distinctive measure set designs, garment-
making producers can spare time, so numerous routine assignments can be decreased. Design can be directly sent by e-mail rather
than dispatch or any other way and time can bespared. Within the fashion industry, an imperative task is the cost
of fabric utilization for a specific order. Prior merchandiser utilized to donate plan sheets to the design experts and get
the designs made, reviewing done and making markers. This process regularly utilized to require 3-4 days at that point too after taking
so much time companies had to cite the cost roughly. CAD has made in general prepare massively simple and quicker as master, can
made the designin lesser time or can moreover recover the comparable design see  the evaluating and  marker  of
that fashion and quote the surmised estimating.

10. CONCLUSION

In conclusion, this study has significantly advanced our understanding of how fashion computer-aided design (CAD) education
prepares students for careers in the dynamic, fast-paced fashion industry. Using a mixed-methods approach that combines quantitative
surveys and qualitative interviews, the research has examined the factors influencing decisions regarding fashion computer-aided
design (CAD) study, the perceived value of CAD skills, and the implications of technological advancements for education and
training in the field.

The study's conclusions emphasize the significance of CAD competence as a critical factor influencing professional performance
in the fashion sector. The importance of CAD skills was constantly underlined by participants as a means of boosting design
capabilities, increasing productivity, and maintaining industry competitiveness. Furthermore, it was found that developments in CAD
technology, such as virtual reality and 3D modeling, were revolutionary forces that changed business procedures and created new
opportunities for creativity and innovation.

The study also found a few pedagogical methods to fashion computer-aided design (CAD) instruction, such as hybrid models,
online learning platforms, and traditional classroom-based teaching. Experiential learning, project-based assignments, and industry
collaborations are excellent ways for improving students’ CAD skills and preparing them for industry expectations, although each
approach has advantages and disadvantages.
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But the study also uncovered problems and moral issues—Iike labor displacement, data privacy, and digital piracy—that come
with the fashion industry's broad use of CAD technologies. To set ethical principles, guarantee resource access, and encourage
responsible innovation, educators, industry stakeholders, and legislators must work together to address these difficulties.

Overall, the study's conclusions have significant relevance for the creation of policies, industry practices, and fashion education.
Stakeholders may collaborate to equip the upcoming generation of fashion professionals for success in an increasingly digital and
connected world by enhancing fashion CAD education programs, developing industry-academic alliances, and encouraging ethical
and sustainable practices.
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