ABSTRACT

IQBAL, HIRA M. Creating Value through the Customization of Headscarves. (Under the
direction of Dr. Traci Lamar).

This research explored adding value to digitally printed headscarves by integrating
specific and personal design features catering to five Muslim women from North Carolina State
University. Specifically, the research objective was to determine what a#slwd a scarf bring
value to the consumer and whether customization can affect how long thkgegpiléscarf.

To address the research objective, three research questions were developed. [1] What
features of a printed scarf bring value to the consuf2¢i@oes customized digital printing
enhance the value of the scarf to an individaal@ [3] Doesustomization increagdte length of
time the consumer intends to keep the printed scarf?

The research was approached in three phrases. These phase3 firstenterview; (2)
creation of the custom scarves; (3) second interview. In phase one, initial interviews were
conducted to collect information on preferred design features and data was coded and analyzed.
In phasdéwo, customheadscarves were createsed on information from the first interview.

During phase three, participants were shown the custom scarves and responded to questions
about them.

Results of the research showed that color, personalization, and sizing and spacing of the
motifs were thdeatures that created the most value to the participant through customization.
Customization in digital printing did add value, as seen byp#necipants’ willingnesto pay
more for customized scarves in this study. It was found that elements suchomslation and
sentimental value led the participants to want to keep their scarves for longer. Utilizing

customization through digital printing at a larger scale could be beneficial in helping purchasers



create connections with their clothing, leadihgm to keep them for longer and dispose of them

less often.
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CHAPTER 1: INTRODUCTION

1.1 Background of the study

In an industry that is ever evolving to meet consumer needs, theafzed production
movement in fashion has been criticized for unsustainable practices (Cook & Yurchisin, 2017).
The industry of fast fashion is growing exponentially. The concept behastdashion essentially
takes trending fashion items in the industry and brings them quickly to the consumer through
rapid manufacturing (Jung & Jin, 2016). Clothes are being produced at a faster rate to meet
consumer demandccording to Globenewsire, ¢hglobal fast fashion market, which includes
brands like Zara (Inditex), H&M Group, Forever 21, and TopShop (Jung & Jin, 2016) created a

revenue of $31.4 billion in 2020 alone (Global Fésshion Market Report, 2020).

The consumergnvironmental aitiude and perception of the garment's value both
influence the manner in which the consumer disposes of a gaf@wok & Yurchisin, 2017;
McNeill et al., 2020). This element of consumer behavior links with the value the garment holds
for the consumer (Cdo& Yurchisin, 2017). Consumers that assume a garment is fast fashion,
cheap, and low quality are more likely to discard those items because of the low perceived value,
adding to the textile environmental crisis (Joung, 2014). As Joung (2014) mentianed, if

garment holds no value to thensumer, theonsumer is more likely to dispose of it.

Due to the quick turnaround of fast paced trend cycles, fast fashion negatively impacts
the environment. This makes it crucial to understand the negative implgdtias on the
environment (Cook & Yurchisin, 2017). The negative environmental impact is not only created
through the production processes, but the disposal process at the end of the lifecycle of the

garment as well (Joung, 2014). Around 60% of fibeesnaade from petrochemicals, which can



be difficult to recycle. When these types of fabrics end up at landfills, they can take up to 200
years to biodegrade (Sharma, 2020). In addition, global textile consumption is estimated to be

more than 30 million tona year (Shen, 2014).

The connection between fast fashion and sustainability are at odds. Fast fashion focuses
on providing consumption at a lower price and quality whereas sustainability puts an emphasis
on higher prices due to the slower and more etpicaduction processes (Ritch, 202Dnking
both fashion and sustainability is necessary to have an industry that satisfies consumers without
detriment to the environme(€achon & Swinney, 2011). One way to do this is by adding value.
Value can be added a garment by enhancing the design of the product. Ultimately, by
enhancing the design of the garment, consumers may be willing to pay more (Cachon &

Swinney, 2011).

1.2 Purpose of the study

The purpose of this case study is to explore the perceived ghcustomized, digitally
printed headscarves compared to retail scarves by integrating design features reflecting the
unique, individual personalities of 5 Muslim women from North Carolina State University in the
fall 2021 semesteihis study contribtes to the literature on fashion consumption by (1) diving
deeper into the concept of customer value and (2) how design customization can impact that
value and potentially the useful life of a fashion itéhan apparel item is deemed more valuable
by theconsumer there is a chance the consumer will kdepa longer period of time, hence
creating a more sustainable consumption practice. Three research questions were developed to

answer specific areas and address the purpose of the study.



1.3 Research Qestion

There are three research questions that will be answered by the end of the study.

RQ 1:What features of a printed scarf bring value to the consumer?

RQ 2:Does customized digital printing enhance the value of the scarf to an individual?

RQ 3:Doescustomization increase the length of time the consumer intends to keep the printed

scarf?

1.4 Significance of the study

This research is important because it establishes the role of design and customization in
enhancing value in clothing items to consumers through digital printing. Value will be measured
to know whether design elements and customization of a garment et aense of worth to
the consumer. The consumers intent to keep the clothing item for longer will help the textile
industry in the long run. Through this case study, consumer value can be measured to figure out
what is important to the consumer when mgkpurchasing decisions. If the consumer keeps a
clothing item for longer, it can lead to a more sustainable lifestyle. Design and customization can
be used as a strategy to add value to garments, so that consumers are not so eager to dispose of

clothingitems.

1.5 Limitations of the study

There are several limitations in this study that could affect the research. One limitation of
the study is the use of headscarves as a garment selection. Headscarves may already have a value

to the consumer, as opposedanother garment. Due to the religious implications a headscarf



may hold, certain design components and motifs may be restricted. Additionally, designs in this
study are to be digitally printed and will be limited to digitally printed surface designsydéde

of the fabric will be constant throughout the study; therefore, fabric selection will not be a factor
in adding value to the headscarf. Another limitation of the study is the participants who are going
to be chosen. Since participants will be chdsem North Carolina State University, this sample

will be a convenience sample. Lastly, a limitation of this study is time. Since this is not a long

term study, intent to keep the headscarf will be based on measurable value and attitude.



CHAPTER 2: LITERATURE REVIEW
The literature review addresses four main areas of research related to this study. In the
first section, there is a discussion on the headscarf or hijab and how it can provide a sense of
individuality. In the second sectionsearch studies related to consumer value will be discussed.

Finally, the last two sections focus on research related to digital design and customization.

2.1 Headscarf or Hijab

The English term Ascarf o or Aheadamarf o
Ahijab. 0 The r ogatha, which mearfs toweil britojcavdr. (Bl Guindi, 4999, as
cited in Hassan & Harun, 2016). In modern terms, hijab is known as a traditional scarf that
Muslim women use to cover their head and conceal ta@i(Hassan & Harun, 2016). While the
hijab is typically referred to as any cloth that veils the hair, it is also inferred to be the proper
modest way a Muslim woman must dress, according to religious beliefs. In addition to covering
the hair, women mushsw no skin other than the face and hands, and clothing must be modest
and not be revealing or too tight.

The standard practice of Muslim women wearing the hijab varies from culture to culture
and level of personal religiosity (Hassan & Harun, 2016). @utrends in hijab fashion present
a form of modest style while maintaining cultural and traditional views (Hassan & Harun, 2016).
The rise in hijab fashion promotes and creates a refreshing and modern gadtglenhat
allows women to blend fashion witheir Islamic faith. It is crucial that hijab fashion must not

violate the real concept of hijab, which is to promote modesty.



2.1.2 Use of the hijab

Wearing the hijab, or headscarf, is a practice typical of Muslim women who practice the
religion of Islam. Wearing the hijab is not only a spiritual practice, but also a cultural practice for
Muslim women. It is a way for women to express their identity spiritual faith (Hassan &
Harun, 2016). Hijabista is a term coined to describe young fasioscious Muslim women
who wear the hijab and style it with their clothing in innovative and fashionable ways, yet still
adhere to the religious ruling in terrosdress (Indarti & Peng, 2018). The rise of hijab fashion
has brought opportunities for Muslim women teesglore the meaning that hijab brings in their
lives. According to Ghani, as cited by Hassan & Harun (2016), Muslim women now have a lot of
choiceswhen it comes to hijab fashion, due to the rise of Muslim fashion media, blogs,
designers, retailers, etc. Many hifgshion houses, such as Dolce and Gabbana have adopted the

hijab as inspiration and have used it as a fashion piece in the media (NI&©r, 2

Figure 1.Dolce and Gabbana release the Debut Hijab Range (Stansfield, 2016).
2.1.3 The practice of wearing a hijab

There are many reasons why Muslim women decide to wear the hijab. The history of the
hijab can be traced back to ancient Mesopotamieere wearing a veil was seen as an act of
nobility (Nistor, 2017). A hijab can be seen as a tool of empowerment. It can also be used as a

fashion statement, or a way for a Muslim woman to express her identity and style. According to



Hassan & Harun (206, wearing a hijab is Amore than jus
modesty, morality, natural beauty, and harmonious interaction between a Muslim woman and
society. o0 The teachings of Islam say gazeat t he
of men. While the religion of Islam promotes women to wear hijab as a protection, it also

encourages men to lower their gaze and be respectful (Hassan & Harun, 2016). Wearing of the

hijab and the ways it is worn has become a symbol of visibilityeamabdiment of values that

go beyond just religious values. It can be used to nurture individual personalities and adopt an
attitude towards fashion and society (Nistor, 2017). There are many ways women around the

world may interpret the hijab and it is lefted in the way they dress.

2.1.4 Purchasing Headscarves

As the population of hijab wearing Muslims increases in the US, many retailers are
creating products to meet the needs of these consumers (Khaloud & An, 2019). Headscarves,
typically retailed jusas scarves, are sold in briakdmortar stores across the country. In recent
years, the hijab has become prevalent in the media, as seen by the Dolce and Gabbana 2016
campaign. Dolce and Gabbana created a line of hijabs to be worn in their runwaKbhtud
& An, 2019). Nike is another bigame brand that created a hijab, designed specifically for
Muslim women athletes. Many other athletic companies have followed suit, including Adidas.
(Khaloud & An, 2019). Amer i c acampaigngdwihtgpr o mot ed
model Halima Aden (Matera, 2018). Examples of these hijabs can be seen in Figures 2 and 3.
Today, there are many online retail brands that specialize in creating and selling headscarves for
Muslim women. Some of those brands includeitdaHijab, Vela Hijabs, CULTURE Hijab Co.,

and Modanisa.



Figure 2.Adidas sport Hijab 2.0Black (Adidas UK, 2021).

Figure 3.American Eagle Debuts Denim Hijabs (Matera, 2018).
2.1.5 Factors influencing hijab purchase
There are many factors that influence purchasing decisions. Actugyletedoby
Khaloud & An (2019) collected data from a gioeus group interview to determine what

characteristics of the hijab were important to the consumer. The categories that weredevaluate
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were: wrapping style, fabrics, colors, quality, and hijab brands/price. Haute Hijab, or HH is an
example of a company that creates quality hijabs that are meant to empower the women who
wear them. HH focuses on quality, comfort, and design. HH sellsshijecategories based on

materials, prints, and function. They also provide a hijab style guide to bring new styles to the

consumer.

-

Figure 5.The Definitive Hijab Stie Guide (Haute Hijab, n.d.)



2.2 Consumer Value

There have been many definitions for value
consumer 6s perceptions of what they wil/ rece
Zeithaml developed thetandard definition of perceived value in modern terminology as "the
consumer's overall assessment of the utility of a product based on perceptions of what is received
and what is given" (Suryadi et al., 2018). To obtain this definition, Zeithaml (18&8ucted
in-depth interviews to study consumers' opinions and determine how they valued product
purchases.

Perceived value (PV) is a key concept used in marketing and it can be used to assess
whether an individual gained benefit from a product or serGter & Lin, 2019). Another
perspective suggests that value is close to quality, but quality is not everything, especially when
compaedto the price (Hallowell, 1996, as cited in Suryadi et al., 2018). Research by Suryadi et
al., (2018) takes a closer kat the creation of value. Value is when the benefit of a product or
service will outweigh the cost the consumer paid to receive the product. Value creation can also
stem from an emotional bond and may be created after a consumer uses a product ianal finds

be satisfactory (Suryadi et al ., 2018).0

2.2.1 Consumer Value as a Marketing Tool

There have been many studeespletedon value by researchers, as it can be a powerful
marketing tool during the consumer decision making process (Ko, Norum, & Hawley, 2010).
Value can explain aspects of consumer behavior. It brings to light why consumedestdeci
make purchases, and their behavior before and after those purchases are made (Suryadi et al.,

2018). Value can also create a source of competitive advantage. Marketers who understand what
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certain consumers value can create more customer satisfactidorand loyalty (Suryadi et al.,

2018). There is a lot of competition amongst different brands in a society where everything is
based on consumption. When selling and creating products, marketers must produce products
that differentiate from those madg tompetitors (Bhaduri & Stanforth, 2017). By using value

as a construct, marketers can take advantage of product aspects that may bring more value to the
consumer, therefore creating more satisfaction with the product purchased (Ko, Norum, &

Hawley, 2010)

2.2.2 Value Creation

There are many ways and factors that can create value for the consumer (Suryadi et al.,
2018). Value creation activities may involve the use of social media, marketing, or
advertisements. As the significance of technology in ocietes continues to develop,
researchers are able to observe its role in enhancing economic, functional, emotional, and
symbolic consumer value and satisfaction (Chen & Lin, 2019). Habicht and Thallmaier (2017),
as cited by Kadri, Gungordu, & Yumusak (8)proposed mass customization as an effective
way to create consumer value. Mass customization can be a strategic way for businesses to take
advantage of consumer valbecause individualizingems to fit individual needs can create

happier and more ssfied consumers (Kadri, Gungordu, & Yumusak, 2016).

2.2.3 Value Measurementnstruments
There are a few ways that value can be measured based on previous marketing studies.
Two ways to measure value are either through a cleeddd model or an opemded model

(Ko, Norum, & Hawley, 2010). A closeehded model refers to a researcher determining the
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value through a theoretical deduction and an egeted model has value that is determined
based on the respondents’ responses (Ko, Norum, & Hawley, 2010). Threeenssrton
measure personal value include Rokeachoés Val u
the Value and Lifestyle Scale (VALS) by the Standard Research Institute (Ko, Norum, &
Hawl ey, 2010). Rokeachdos Val u-endd®madelsevperethe OV, a
researcher predetermines the value content. An-epdad model hasvalue that is provided by
the respondent rather than predetermined (Ko, Norum, & Hawley, 2010).

These methods of measuring personal values are useful in differenRvays.e a ¢c h 6 s
Value Survey is a tool to help discover personal values. This survey prompts individuals to
review eighteen Terminal values (values that
and Instrumental values (values that reflect how awviedal wants to live their life) and
prioritize them to discover core personal values (Rokeach's personal values survey: What makes
you tick?, 2021). This has been deemed helpful in discovering personal development and self
awareness. The List of Valuesdl) scale, which has been extensively used in personal values
research, makes the distinction between external and internal values (Ko, Norum, & Hawley,
2010). According to the Standard Research Institute, the Value and Lifestyle Scale is a market
researcht o o | used to determine the motivations bet

Market Research 2020).

2.2.4Studies onConsumer Value
In recent years, many studies have be@npletedo examine aspects of consumer value
structures or consumer perceived value. Taméwork of this case study research is drawn from

Bhaduri & Stanforth (2017), a study that investigated if labeling products as artisanal would
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affect customer perceived value. This study used cue utilization theory, which insinuates that
cues brands prade can be helpful in creating quality judgnts and anticipated prices. This

study also used customer perceived value or CPV, which refers to what the consumers value in
products rather than what retailers may assume they value. There is limited reseahather
product cues directly affect consumer perceived value or CPV, but CPV is important because it
shows that some consumers value clothing as a way to express their individuality. This study
showed that cues positively impacted the expected @docéise products studied.

Another studyby Chi & Kilduff (2011) assessed the CPV of casual sportswear in the
U.S. market. This study used a consumer perceived value (CPV) model with price value, quality
value, social value, and emotional value addlie constructs. A survey was completed by
willing participants and an exploratory and confirmatory factor analysis was done to confirm that
the constructs used in the model accounted for the greatest variance in CPV. Out of the four
constructs, price hathe most significant impact on CPV. Quality was the second most important
construct with social and emotional values not far behind. The purpose of this study was to
explore how value creation is a key factor for ldagn success in a business, spedifida
deternine what value regarding casual sportswear impacts consumers. This is so manufacturers
and retailers can improve the product development and marketing of cotton in casual sportswear
(Chi & Kilduff, 2011).

Zeithaml et al. (2020) provided adrature review on consumer value, looking into three
decades of consumer value research. By the end of the literature review, Zeithaml et al. (2020)
concluded that customer value is an essential issue that has an impact on customers, media, and
research jornals (2020). This literature review addressed customer value through three different

views: positivist, interpretive, and social constructionist. The positivist view states that reality is
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objective and can be observed. It assumes that researchera@aladge by collecting and
analyzing it in an objective manner. The interpretive paradigm stems from the situational
experience between customers and products or services. Researchers can assume that value
perception varies betweeonsumersand it is sulgctive to every single customer. Lastly, the
social constructionist paradigm states that while customer value is subjective, social context must
also be considered. Customer value is socially constructed through norms and assumptions in
society (Zeithamltal., 2020). Due to different perspectives, there are a variety of ways these
measurements exist in current research. Overall, perceived value is seen as a multifaceted
concept.

This research makes ways for individuals to assess value perceptions theugh
examples of measuring value in qualitative and quantitative research. This article proposes that a
combination of techniques would be insightful to understand the multifaceted nature of value
perceptions (Zeithaml et al., 2020). With the ongoing ooiatis changes in customer activity,
this research emphasizes that assessing perceived value is ndinaeopleenomenon, but an

ongoing process.

2.3 Customization

Kaplan and Haenlein (2006), as cited by Ch
strategythat creates value by some form of a compaustomer interaction at the
fabrication/assembly stage of the operations level to create customized products with production
cost and monetary price similar to those of assoduced productigsg 0 As 0P
products straight from the market from among alternatives, customization offers customers a

choice of attributes when creating a product (Chen, 2020). It allows consumers to create products
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to their own individual preferences (Bleier, De Keyser & \g|e2018). Companies that use
customization techniques enable consumers to indicate certain product preferences and
personalize products or services as needed (Chen,.2080)vey done by Bain & Company
showed that respondents were likely to pay 20%enfamra customized product as compared to a
standard product (Chen, 2020).

Several companies are embracing the use of customization strategies across a wide range
of industries, such as automobiles, fashion, aneféast chains (Chen, 2020). Nike is arpé
example of a company using customization strategies in the fashion industry (Chen, 2020). Nike
has a | ine called fiNi ke by Youo which all ows
Another company that provides customizable options is Dedi€BIDe Keyser & Verleye,
2018). As Dell created computers that fit the consumers' needs, revenues grew from $2 to $16

billion in 4 years (Byrnes, 2003, as cited by Bleier, De Keyser & Verleye, 2018).

IAGRE Yo 1
«—

Figure 6.Nike by you custom shoes (Nike, n.d.)
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2.31 Reasons for customization

Today, there is a large emphasis on companies creating products that meet the needs of
the consumer (Song & Sakao, 2017). The need to create these products comes from the evolution
of the rapid development of technology (Yan &i@u, 2020). Through technology, consumers
are exposed to a lot of product options, creating greater need and emphasis on certain products.
In the past, many companies focused on the fast production of products and quantity (Song &
Sakao, 2017). With thecreasing competition, companies must create new ways to connect with
the consumers, such as customization (Song & Sakao, 2017). Customization or personalization is
used to empower customers and increase customer engagement (Bleier, De Keyser & Verleye,
2018). It allows marketers to create deeper connections with the customer, charge higher prices,
and increase customer loyalty (Bleier, De Keyser & Verleye, 2018). Research shows that
customization is perceived to b(€hen 802®,fafdect i ve
that consumers may attribute value to the process of customization and creating an
individualized product (Chen, 2020).

According to Chen (2020), customization does not always seem to be the preferred option
by consumers. There are avfeeasons why this may be. Although consumers may have options
to customize products, they may not be sure about certain attributes that are given to them for
customization (Chen, 2020). It is possible that there may just be too many options for
customizabn, or the consumer may have a lack of knowledge on certain attributes (Chen, 2020).
This complexity may prevent consumers from adopting customization strategies that companies

may try to employ (Chen, 2020).
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2.3.2 Originality in Customization

Originality is an important product attribute in customization. Originality is defined as:
Aithe perceived newness Or unigueness, accordi
alternatives (Chen, 2020). 0 Or i gtedecanimakey i n a

more appealing for consumers who are searching for unique products.

2.4 Types of Printing Methods

According to Hussien et al. (2020), textil
color to fibers in distinct patterns ordesigms t h s harp outlines. o I n thi
the most common approaches to printing include rotary screen printing, flat (bed) screen
printing, and conventional screen printing (Alihoseini et al., 2021). Along with screen printing,
digital printing is another common modern solution to printing on fabric. Digital printing can
include inkjet printing and dye sublimation (Alihoseini et al., 2021). All of these common

methods offer both advantages and disadvantages.

2.4.1 Digital Ink-jet Textile Printing

According to Kan & Yuen (2012), Digitalink et  p r i n t-cormagt techsology fi n o n
that uses nozzles to spray drops of iimp&t dir ec
printing technology where colorants are ejected on thstsaib, from either dropping or
spraying, using prinbhead nozzles (Polston, Parrithapman, & Moore, 2014). Digital inkjet
textile printing allows for more variability in effects than screen printing since no screens are

needed (Polston, ParrilGhapma, & Moore, 2014). Also without screens, the cost of
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production is significantly less (Polston, Parrlinapman, & Moore, 2014). This creates more
flexibility for options such as customization within digital printing.
2.4.1.1 Advantages of Digital Inkjet Textile Printing

There are many advantages to digital inkjet textile printing. Designs made with digital
inkjet textile printing haan unlimited number of color combinations and are rendered in higher
resolution images onto the substrate (Polston, Pa@ilapman, & Moce, 2014). Typical inkjet
printers use a foucolor CMYK system, which includes Cyan, Magenta, Yellow and Black. The
combination of ink colors enables print designs with a vast number of colors (Polston,-Parrillo
Chapman, & Moore, 2014).

Digital printing is a fast process and saves a lot of time compared to other printing
methods. This generates a faster sampling time, which influences the speed of production (Kan
& Yuen, 2012). Designs are made digitally, and if needed, can be easily altered in a timely
manner. This creates flexibility within designs and allows for customization (Kan & Yuen, 2012;
Polston, ParrilleChapman, & Moore, 2014) asvay to create individuality and appeal to
consumers who are seeking unique designs (Polston, R@idlpman, & Moag, 2014).

Finally, water and energy consumption are low, creating an environmentally friendly option for

printing (Polston, ParrilldChapman, & Moore, 2014).

2.4.1.2 Disadvantages of Digital Inket Textile Printing

There are a few disadvantages of digitéjet textile printing. One is that designs are
limited to the width of the substrate used as well as the size of the printer available (Polston,
Parrilloo-Chapman, & Moore, 2014). When using ehased inks, fabrics require pretreatments

for effective cdor fastness (Kan & Yuen, 2012). Treatments vary depending on the fiber type of
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the substrate. Cellulosic fabrics, such as fabrics made from cotton, are printed on with reactive
dye-based inks (Soleimani Gorgani & Shakib, 2013) and need a pretreatmexihicgna

thickener, urea and alkali (Soleimani Gorgani & Shakib, 2013). Fabrics may also need
posttreatment to wash off any excess surface dyes (Cie, 2015). Heat is usually required to fix the
colorant to the substrate, and the type of fiber the subgratade from will affect the

temperature and time needed to achieve color fixation (Cie, 2015). To create prints to be digitally
printed, one must be technically skilled with the knowledge of three different areas: how to use
the CAD system, color contra@nd creating repeat patterns (Polston, Par@lhapman, &

Moore, 2014).

2.4.2 Rotary Screen Printing

Screen printing is a common printing technique that uses screens and inks to transfer
designs onto a substrate (Hussien et al., 2020). The most cometiood in the industry is
rotary screen printing, this method accounts for 58% of printed fabric around the world (Carden,
2016). Rotary screen printing is a continuous printing method that applies color through a
perforated cylindrical screen (Printinghmique comparison: CottonWoiks  2).0AZldvice
referred to as a squeegee is used to push any print medium, typically ink, against the screen and

onto the substrate (Printing technique comparison: Cotton\zarks 2).0 2 1

2.4.2.1 Advantages of Screen Rriing
One advantage of rotary screen printing is the speed at which this technique can be
performed. Typical speeds are 50 to 120 yards per minute, which makes rotary screen printing a

fastprinting method (Printing technique comparison: CottonWBrks 2).0TBisltechnique is
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highly productive, allowing for quick changes in the design. There are few design limitations,
which indicates that this method can be used for designs that are continuous and discontinuous
(Printing technique comparison: CottonWdtks  2).0nhife the size of the screens does
designate the repeat size of the design, there is wide variation of standard screen sizes with the
additional use of custom screen sizes if needed. Retaggrprinting machines have the ability

to handle 12d 24 screens, which can occupy between 13 to 25 colors (Printing technique
comparison: CottonWorks,  2).0TBislmethod is environmentally advantageous due to the

high yields efficiency,and speed of printing (Printing technique comparison: Cotton\iorks

2021).

2.4.2.2 Disadvantages of Screen Printing

While rotary printing is highly versatile, it is unable to print on a fabric that is already in
garment form (Printing technique comparison: CottonWérks 2).0RRtary screen printing
can use both reaut dyes and pigments (Hussien et al., 2020). Reactive dyes create a bond with
the fiber, making it act more like a dyed fabric, but they must be fixed by steaming the fabric.
While pigments are on the surface of the fabric, they take time to dry andHossegn et al.,
2020). Due to the use of screens, there can be color limitations and finer details may be difficult
to achieve (Hussien et al., 2020). Finally, rotary screen printing, while advantageous for long
yardages, is not advantageous or profitéiieshort yardages (Printing technique comparison:

CottonWork& , 2021
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2.4.3 Sublimation Textile Printing

Sublimation printing is a common technique used to transfer images onto synthetic
fabrics and materials (Bemska & Szkudlarek, 2013). Dye subbméticompleted through a
two-step process (Krenn, 2020). The first step is similar to that gétrgrinting, but in this
case, the ink is printed onto transfer paper where it will dry into a solid. In the second step, heat
is applied, and the imagetmnsferred to the fabric (Krenn, 2020). This method bonds the ink

deep into the structure of the fibers, making it part of the textile, rather than a layer on top.

2.4.3.1 Advantages of Sublimation Textile Printing

An advantage of dye sublimation prirgirs that the ink is dispersed inside of the fibers.
This allows for the use of synthetic fibers, such as polyester and nylon (Alihoseini et al., 2021).
The dye sublimation process means that there is no dry time and fabrics can be handled
immediately afteprinting. There is less mess than with screen printing and fabrics are
considered fadéree (Krenn, 2020), even with exposure to water. Sublimation printing can also
be used for seafto-seam printing, allowing details to be printed on garments. Thiegsas

small batch friendly and uses no water and minimal energy (Krenn, 2020).

2.4.3.2 Disadvantages of Sublimation Textile Printing

There are a few disadvantages of dye sublimation printing. The process does not work as
well on natural fibers such as cotton, as the vaporized ink can pass through the fibers without
bonding with them properly (Bemska & Szkudlarek, 2013) and it worksobeshite or light
colored fabrics (Bemska & Szkudlarek, 2013). Specialsiy@imation printers are required due

to the type of ink that is used which can be costly (Krenn, 2020). As a consequence of the two
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step process, dysublimation can take more tevand may require more labor (Krenn, 2020).
Lastly, inks that are printed on transfer paper are not able to be recycled which creates more

waste in the process (Krenn, 2020).

2.5 Conclusion

This literature review provided the background informatiorfdar different areas of
research, including headscarves, consumer value, customization and digital design. This
information helps support the research goals in different ways. To understand what may bring
value to a hijabi consumer, it is crucial to untkemngl what hijab is and how value may be
measured. Digital design is a way to transfer designs onto different substrates and can be used
for customization, which can bring individuality to a product. Given the context of the literature,
there is a need toxplore how customization can be used through the technique of digital design
to create value to consumers. In an industry that capitalizes on fast fashion, there is a lack of
meaning attached to clothing. Due to this lack of connection between consuch#érsian
clothes, garments are more likely to be discarded or thrown away. This only adds to the textile
industryds contri but i on .CGompanhigs that craate awagto attach v i r o
value to clothing might create the intent for constsrto keep the clothing for longer periods of
time. This research will contribute to knowledge on the contribution of digital design to value
creation through an exploratory case study of factors that bring value to the consumer. Results
can be helpful fofuture retailers who are seeking new ways to connect with consumers through
digital customization.

Specifically, this research explores the perceived value dndddjitally printing

headscarves with individual customized designs. To do this, scaevesustomized by
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integrating design features reflecting unique, individual personalities of 5 Muslim women. The
research explores if integrating unique design features into the headscarf can add perceived value

compared to retail scarves.
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Chapter 3: METHODOLOGY
3.1 Research Overview
This research explored whether integrating unique design features into a headscarf can
add perceived value compared to mpssluced retail scarves.

As stated earlier, this research addressed three questions as stated below.

RQ 1:What features of a prindescarf bring value to the consumer?

RQ 2:Does customized digital printing enhance the value of the scarf to an individual?

RQ 3:Does customization increase the length of time the consumer intends to keep the printed

scarf?

In this exploratory qualitative case study, interviews were used to collect data regarding
what design elements and features starfbring value to the conswenand if incorporating

those elements in a custom scarf can enhtirecealue to a individual

3.2 Research Design

The research was approached in three phaspblase one, initial interviews were conducted

with each of the five participants to collect information about preferred design features and
aesthetic preferences. During this first phase, personal data was gathered from each participant as
well. In phasdwo, the researcher transcribed, coded and analyzed the collected data. This was
done to simplify the datadentify key words and patterresnd interpret it in the context of the

research questions. Based on findings from phases one and two, the ezstssigmed a

customized scarf for each research subject. For the third and final phase of research, second

interviews were conducted, and participants responded to questions about the customized
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scarves. Prior to initiation, the reseaveis approved by the Institutional Review Board (IRB).
This IRB approval can be seen in Appendix A. The full methodology worldlowbe seen in

Figure 7.

Google Questionnaire Identify and invite

sent out people to participate Phase 1: Interview One

Phase 2: Transcribe,
code, and analyze data
collected

Development of the

Phase 3: Interview Two
custom headscarves

Data Analysis and
interpretation of results

Figure 7.Full Methodology Workflow for Thesis Research Process.

3.3 Participants

A total of five participants were selectddlaving five participants was significant so that
opinions collected could be compared for meaningful similarities and differences. Convenience
sampling was used to select participamtse sample was limited to students and alumni of North
Carolina State University who were part of the Muslim Student Association. Furthermore,
eligible subjects were females who wear patterned headsc@oviesate qualified participants,
the researcher eated a google questionnaire to be sent in the North Carolina State University
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MSA (Muslim Student Association) Ladies WhatsApp group chat (see Appendix B). The survey
contained screening questions designed to identify potential subjects for the stusgywhioo

saw the message and were interested in the study voluntarily completed the brief questionnaire
Some questions that were asked incluithethame ofthe potential participant, age, year of study

at NC State, and whether or not the individual wears a hea&dEba full questionnaire can be
viewed in Appendix C. As compensation for participating in the resgpatticipants were

allowed to keep the custom printed scarves that were foatlee study. A full list of

requirements to participate in the study can be seen in Table 1.

Table 1 Requirements for the Study

Requirements for the Study

Must be a Muslim woman practicing the headscarf

Must be in the Muslim Student Association Ladies WhatsApp group chat

Must be a current undergraduategraduatestudent, or alumni of North Carolina State
University

Must wear printed/patterned scarves

Must be willing to participate in two interviews for the study
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The guestionnaire remained open for a week to almse who were interested in the
studyto apply. Then, theesearcher sorted through the responses to identify those who were
eligible to participate. Eleven people replied to the questionnaire. Of the eleven respondents,
seven met the established requirements to participate (Tallkelpames of those seven
individuals were written down in a numbered list only seen by the researcher. A random number
sequence generator was used to put the seven numbers in a random order. The first five numbers
in the sequence corresponded to the names in the master list. Ahesebecame the five
individuals chosen for the research study. The random sequence generator used can be seen in
Appendix D. Using a random sequence number generator was for the purpose of keeping the
study as unbiased and random as possible. A mastef fiee names and contact information of
the participants was only shared with the researcher to keep track of the participants and keep
them deidentified. Deidentification is a process used to keep the personal identities of

individuals from being rexaded (Definition of dedentified data, 2017).

To inform the chosen subjects of their selection, an email was sent to each subject
individually. The email can be viewed in Appendix E. The message congratulated them for being
chosen in the study and confirmed their willingness to participate. Addltiptias email
requested that each participant select a time for theiooi@e preliminary interview with the
researcher. It was requested that research subjects bring two of their favorite printed/patterned
scarves to the interviews for the purposelistussion. Lastly, the email contained more
information about the study and addressed NC State CQ9IEafety measures of wearing a
mask throughout the study. A consent form was attached to the email so that subjects were fully

aware of what their parijgation entailed.
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3.4 Interview Instruments

Theresearcher developed a structured interview guide as the instrument used to collect
data from the five participants. This interview guide can be sekppendix F The nterviews
themselves were conducted face to face and questions were asked verbally. Answers were
recorded with consent from the subjects, with the researcher taking notes during the interview.
To engage in robust conversation and gather more informatoart ech participant's design
preferences, follow up questions to those in the interview guide were asked based on the
participants' answers. In the second interview, follow up questions were used to encourage
participants to expand upon their answers@odide further insight for the researcher regarding
the custom scarves made for them. In this paper the five subjects will be referr&htocasant

1 (P #1), Participant @ #2) Participant 3P #3) Participant 4P #4) and Participant &P #5)

3.5. Phase One: First Interviews

3.5.1 Setting

The first interviews took place in a conference room (#2R4 TMS Lab) at the Wilson
College of Textiles on the campus of North Carolina State University. The interviews occurred
during the fall semester 0D21. In order to secure the conference room, the researcher booked

time with the university, as seen in Figure 8.
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Figure 8 Conference Room Setup View

3.5.2 Procedure

Phase one of the study focused on the preliminary interviews. The purpose of these initial
interviews was to collect data as to what types of printed designs were preferred by each subject.
Participants were asked a series of questions to determinertlugie waesthetic preferenceése

full process of the first interview can be séefrigure 9.
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Questions about
the scarves the

Signing of covid-19
safety form

participants
brought in

Questions about

Questions about
scale ‘ the TADA app

Questions about
color preference

Questions about
specific design
preferences

Figure 9.Full Process for Interview One

At the start of each interview, a COWI® safety form was passed out to the participant,

and they were asked to read over and sign it if they agreed to the informed consent addendum for

COVID-19. The researcher also let the participants know they wearg tesorded for research

purposes.

the recording was deleted from the phone and transferred over to the researcher's university

google drive. Recordings were then usettdascribe the dat&efore delving into the interview

Recordings were

mad e

us

ng

t

he

rese

guestions, the researcher confirmed that the participant had read over the consent form for the

research that was provided in advance via email.

The researcher utilized a variety of different methtodgather information from the

participants. First, the researcher asked each participant to present the two scarves which they

were asked to bring to the interview. Participants had been asked to bring their two favorite

printed or patterned scarves te fhterview. Questions that were asked about these scarves are

included in Table 2Photos of the two scarves were taken for the researcher to reference while
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analyzing the data. Table 3 contai nswithtahe phot

short description. P# stands for the participant number in the table.

Table 2.Questions Asked About the Participants Favorite Scarves

Questions Asked About the Participants Favorite Scarves

1

Are these scarves customized or retail scarves?
2

What do you like about these scarves?
3

What are certain qualities you look for in printed scarves?
4

Which of these scarves do you like more and why?
5

Is there anything else you want to share about what makes these scarves your fay
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Table 3.Visual Analysis of Scarves Brought

P # A

Description

(A) Floral with
geometric/stylized
motifs. Pops of orange.
Contrasting colors.

(B) Floral/leaf design.
Spaced out motifs, all
over repeat. Pops of

orange. Line design

(A) Small scale floral
with packed motifs.
Prominent colors are
green and pink. &hd
drawn look.

(B) Tie-Dye scarf, Dark
color with contrasting
background. Abstract

look.
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Table 3.(Coninued

(A) Multi-colored hijab
with stripes of red, gray
and black. Large and
simple floral motifs.

(B) Neutral colors
including tan, white and
pink. Large painterly

flowers, abstract.

(A) Green background
with pink, brown, black
and gold flowers.
Flowersare at a large
scale.

(B) White background
with contrasting neutral
colored florals. Florals
are abstract with a

painterly feel.
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Table 3.(Continued

OO
0 Q’Q &

2
A o

(A) Palestinian scarf, or
Keffiyah. Black and
white, has a symbolic
meaning. Simple striped
design.

(B) Neutral colored scarf
with shades of gray. Pof
of color with the gold.

Large abstract flowers.

The next part of the interview contained questions about color preferences. These queries

allowed the researcher to gain insight as to what colors the participant favored and what colors

they disliked. The researcher gave the participant a Fashion, Hahhetarors (FHI) Pantone

Color Guide, as seen in Figure 10. The participant was asked to flip through the color guide and

pick out three sets of colors that they liked. Each set or family of color is represented by one

page in the color guide. After allamg the subject time to sift through the guide and pick three

color swatch sets, the researcher asked if the participant liked how the colors worked together.
This helped the researcher to use the colors chosen to create a color palette. Each padscipant w

additionally asked to select a color swatch of a general color they did not like nor want to see in

the custom scarf. The specific questions about color can be seen in Table 4.
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Figure 10.Fashion, Home, and Interiors (FHI) Pantone Color Guide.
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Table 4 Questions About Color Preference

Questions About Color Preference

From this color guide, pick three families of colors tua your favorite.

Do you like how these colors work together? If not, pick three that work better for yo

Pick a color you really do not like.

Colors chosen in this section of the interview gave the researcher a general sense of what
types of colors the participant would like to see in a headscarf. These selections were taken into
consideration throughout the design process. While all colorechioghis process may not
have been used in the creation of each partic
a palette was created by the discretion of the researcher, considering the motifs and scale. Colors

chosen by the participantsrche seen in Table 5.
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Table 5.Colors Chosen

P# Picture of Swatches from Notes
Color Guide
P1 This participant liked the green and blue
combination or the blue and pink.
P2 This participant chose these three colors but

emphasized their favorite colors were blue ang

yellow.
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Table 5.(Continued

P3

This participant coul
middle swatchesso they chose four. They liked th

dusty blue swatch but were not sure how it wou

work in the design. They emphasized not liking

bright colors.

P4

This participant chose lighter cooler colors. The

emphasized not liking bright colors.
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Table 5.(Continued

P5 This participant chose more neutral muted colof

They emphasized not liking bright colors.

In the third section of the interview, questions were asked regarding scale. To understand
the scale preference of the participant, the researcher first defined what scale was. Scale is an
understanding of how the size of one motif in a design relatég twize of the other motifs in
the design. A motif can be a decorative design or a pattern. Then, participants were shown black
and white photographic images of polka dots and checkerboard designs in small, medium, and
large scale. The participants wergasd t he f ol |l owi ng question: A Wh
prefer in terms of scale?d6 for both the pol ka
seen in Appendix H. This question was only the beginning of the researcher understanding the
participantgreference to scale. More abagalepreference was understood through the next
step of the interview process, which was questions about designs in the TADA app,ias seen

Figure 11.
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Figure 11.Textile Archive Design Application, or TADA.

The last part of the initial interview was designed to investigate the print and pattern
preferences of the individual within five provided themes: florals, geometrics, conversational,
abstracts, stripes/plaids. For this, the researcher used the TeghigeADesign Application
(TADA). This application serves as a digital archive for historical textiles and was designed by a
project team from North Carolina State University. The purpose of this application is to serve as
a resource and be a source of iregjon for textile design. The TADA library contains 3,400
designs that can be filtered by color, pattern, scale, type of textile, etc. Together with the subject,
the researcher browsed the digital library and asked questions about the designs dSigaen in

12.
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Participant Name

Today's Date

Figure 12.iPad Device Used for TADA Related Questions

Designs from the five predetermined categories were viewed on an iPad. For each
category, the participant was asked how likely they would be to wear that type of design style on
a scarf. Rrticipants were also requested to choose their three favorite designs from each
category. Finally, each participant was asked to put each category in the order of preference. This
was to help the researcher understand not only what types of designditiyeapa preferred
from each category, but also to grasp which of the five categories was their fewvtartas of

designs on a headscarf. Specific questions asked can be found in Table 6.
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Table 6.Questions About Textile Archive Design ApplicatiTADA

Questions About Textile Archive Design Application, TADA
1
How likely are you to wear a scarf with a floral motif?
1 being not very likely, 5 being very likely.
2
How likely are you to wear a scarf with a geometric pattern?
1 being not very likely, 5 being very likely.
3
How likely are you to wear a scarf with a conversational pattern?
1 being not very likely, 5 being very likely.
4
How likely are you to wear a scarf with an abstract pattern?
1 being not very likely, 5 being very likely.
5
How likely are you to wear a scarf with a stripes/plaid pattern?
1 being not very likely, 5 being very likely.

At the end of the interview, the participants were asked to bring their favorite of the two
scarves back to the second interview. Participants were thanked for their time and answers and

the researcher endéue recording of the interview session.
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3.5.3 Data Analysis

The information collected from the interview was analyzed to determine what elements
or factors create perceived value for the consumer. To carry out the analysis, data was recorded,

transcribed, and then coded to look for key words and patterns in ¢he dat

To transcribe the audio recordings, the to
was used to get an initial transcription. The researcher then went through and manually filled any
gaps in the transcription. This process took around a dgyapicipant. Once the transcripts
were complete, the document was further organized so that all that remained was the
participantdéds answers to the research questio

document for keywords for an analysis.

To codethe data, the researcher followed the steps in Figure 13 located below.

ASSIGNED
GROUPED OVERARCHING
SYNONYMS AND TITLE TO GROUPED
RELATED TERMS SYNONYMS AND
RELATED TERMS

RAW DATA WITH

WORD COUNT

Figure 13.Flow Diagram for Coding Data for Interview #1.
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Examining the document with only the part.
the data and pulled out key worithsit were descriptive or deemed important. These words and
phrases were put into a table under the term
word, or phrase was said by the participant in the interview. Tables 7 through 10 below show the
proces to code the data for Participant #1. The data tables for participants 2 through 5 can be

seen in Appendix I. Table 7 seen below shows step one.

Table 7.Step One: Raw Data for Participant #1

Descriptive keywords # Of times repeated
Winter 1
Nature 4
Classy 2
Geometric 4
Floral 4
Combination of geometrics and floral 1
Pop of pattern 1
Balance 3
Use of black background 1
easy to match with everything 1
Egypt 2
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Table 7.(Continued

Random pattern

Moroccan tile pattern

Flowers

Stars

Galaxy

Leaves

Stripes

Circles

Both stripes and circles

Disney

Cheerful

Happy

Child at heart

Tangled

Sunflowers

Natural

Calm
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The second part of the flow diagram in Figure 13 identifies the next step in the analysis
process. The list of descriptive keywords was organized so that all words and phrases that were
seen as synonyms or related terms were grouped together. The # asagavincluded. Table

8 shows an example of this process.

Table 8.Step Two: Synonyms/Related Terms with Count for Participant #1

Synonyms/Related Terms # Count

Nature 15
Floral
Flowers
Leaves
Sunflowers
Natural
Combination of geometrics and florals

Stars 7
Galaxy
Nature
Natural

Winter 6
Nature
Natural

Combination of geometrics and florals 8
Geometric
Stripes
Circles
Both stripes and circles

Classy 5
Balance
Pop of pattern 4

Use of black background
Easy to match with everything
Random pattern
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Table 8.(Continued

Cheerful 3

Happy
Calm

Egypt 3
Moroccan Tile Pattern

Disney 4
Tangled
Child at heart

Next, each of these synonyms/related terms were assigned an overarching term or title to
describe each list of words. This organization system is putting together the words in groups so

that themes could be recognized. An example of this can be foundib€lawle 9.

Table 9.Step Three: Data with Overarching Title for Participant #1

Overarching Titles/Phrases Synonyms/Related Terms # count

Florals Nature 14
Floral
Flowers
Leaves
Sunflowers
Natural

The Atmosphere Stars 2
Galaxy

Season/Style Winter 1

Geometrics Combination of geometrics and florals 8
Geometric
Stripes
Circles
Both stripes and circles

Style Classy 5
Balance
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Table 9.(Continued

Pattern Pop of pattern 4
Use of black background
Easy to match with everything
Random pattern

Mood Cheerful 3

Happy
Calm

Culture Egypt 3
Moroccan Tile Pattern

What gives value/meaning Disney 4
Tangled
Child at heart

Once all the data was grouped together and labeled with themes, one last column was
added to the table, which conveyed what kind of design work could be done to address the terms
and phrases. An example of this can be found below in Table 10 for patti¢ipataving this
last step was the main purpose of coding the data, so that the researcher could create a design

based on what the participant said they liked.

Table 10.Step Four: Design work to address those terms/phrases for Participant #1

Overarching Synonyms/Related # Design work to address those
Titles/Phrases Terms Count terms/phrases
Florals Nature 15 -Floral motifs

Floral (sunflowers and Blue lotus

Flowers flower)

Leaves -Leaves

Sunflowers
Natural
Combination of
geometrics and florals
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Table10. (Continued

The Atmosphere Stars -scattered overall pattern
Galaxy
Nature
Natural
Season/Style Winter -motifs/ colors related to winter
Nature motifs
Natural
Geometrics Combination of -leaves that are more geometri
geometrics and florals shaped/
Geometric stylized
Stripes
Circles
Both stripes and circles
Style Classy -tossed pattern
Balance -all over repeat
Pattern Pop of pattern -contrasting background and
Use of black background motif colors
Easy to match with -tossed pattern
everything
Random pattern
Mood Cheerful -colors that work well together:
Happy blue and green with pops of pin
Calm
Culture Egypt -sacred flower of Egypt (blue
Moroccan Tile Pattern lotus)
What gives Disney -The sun motif from tangled
value/meaning Tangled -motifs dispersed like floating
Child at heart lanterns

In addition to the foustep process described above, the researcher wanted to specifically

analyze the participant feedback regarding the TADA patterns. For this analysis, the researcher

organized the designs chosen from each category into tables, gdibednm Table 11. Each

design chosen from the category was described based on color, motif, layout, style of design, and
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the repeat. Once this was completed, the researcher made a note of any patterns seen in the data.
In the example of Table 11, therpeipant chosehree designs that all included blaed gold,

which revealed additional insight about their aesthetic preferences. This information became
useful later during the creative design process. While the organization of words from the

transcripvas based on the participantdés verbal res

visual images. The researcher used prior knowledge to analyze the types of visual designs

chosen. See Appendix J to view designs chosen by each participant.

Table 11Visual Analysis of Designs Chosen from TADA

Floral Category Color Motif | Layout Style of Repeat
Design
Cream with | Leafy | Spaced | Embroidered | Block
blue, yellow, | floral | out floral repeat
and black motifs
U TN 773N\ ' | Blue and Leaves| Packed | Watercolor | All over
spﬁﬁ\é({\\\§§\~;&l white motifs | interpretation | repeat
";‘\\&\\\\\\\\l\ /’RQ\ of leaves
ZWEENUZIN
A
AN
VAN LN
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Tablell (Continued

Orange and | Leafy | Spaced | Stylized Singular
navy blue floral | out interpretation | motif
with tan motifs

background

Notes: Main colors used are blue and orange/yellow.

3.6 Phase Two: Method for developing scarves

3.6.1 Design Approach

Results gathered from the data analysis were used to identify aesthetic preferences for
each participant. These results revealed whaicpéar design features were perceived as
valuable or favorable according to each subject, and that those preferences were unique to each
subject. The findings became the basis for the visual design process to create the scarves. The
researcher used thendliesized data to create motifs and design elements for each personalized

headscarf.
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First, handdrawn sketches were rendered to visually represent proposed scarf designs.
Motifs were designed and digitally rendered using the Pro®este based on theformation
collected in the initial interview. A motif is a single element that el repeated in a pattern.
Designs may have many motifSnce motifs were drawn, they were transferred into Adobe
Photoshof® and Lectré Kaledo Print to create prints. Pbshop was used to edit and refine the
handdrawn motifs. Lectra Kaledo Print is a software for designers, used specifically to create
repeating patterns. Files must be created in the correct format to be digitally ptnmédg was
outsourced from Qarado Imaging Ltd (Contradol detailed account of the complete design

approach is below in Figure 14.

OUTSOURCE

MOTIF CREATION: CREATION OF THE PRINTING AND

PROCREATE AND PRINTS: LECTRA
PHOTOSHOP KALEDO

FINISHING FROM
CONTRADO

Figure 14 Design Approach for Developing Scarves.

3.6.1.1 Motif Creation: Procreae® and Photoshop

Participant #1

Based on information gathered in the first interview, the researcher concluded that

Participant #1 preferred prints with floral or leaf motifs, an overall tossed pattern, and the color
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combinations blue and pink, blue and green, or pink and green. Rartitiplso revealed
emotional connections to their Egyptian culture, as well as the movie Tangled, a 2010 production
from Disneyw. This information guided the design process while creating the custom scarf for

Participant 1.

(@) (b)
Figure 15.Motifs Drawn for Participant #1 Scarf. (a) Blue Lotus Flower; (b) Pink Tangled Sun.

The motifs seen in Figure 15 above were de
custom hijab. Several motifs were designed during the drafting process, but heseréw
ultimately chosen by the researcher. The blue lotus flower holds cultural significance in Egypt,
which is why it was created for this print. The floral motif was drawn using Adobe Photoshop.
The second significant motif created was the pink sunfrimsgired by the movie Tangled, as

seen in Figure 15b.
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Figure 16 Baby 6s Breath Motif for Partici

The babyds breath motif seen in Figure 16
and a contrast of white to the design. Blue was chosen for the background, based on the
participants' aforementioned preferences. The lotus flower and sun motif wegedha pink to
accommodate the colors chosen by the participant during the color selection process. Little white
lines were added to the background of the design for texture. Jgregress design can be seen

in Figure 17
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Figure 17.Process Photfrom Procreate for Participant #1.

Participant #2

During their initial interview, Participant #2 spoke of an appreciation of nature and
indicated a preference for motifs having to do with the outdoors, the beach, and biking. This
participant chose conv&ational designs as their favorite, so the researcher chose to create a
conversational print inspired by the participants' favorite things. Blue was identified as a

common favorite color, with yellow or pink accents being preferable. This participant
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appreiated designs that were subtle and motifs that are spread out and not too small. With this
information, waves were used as the motifs to hint at the participants' love for the beach and the
water. The motifs drawn can be seen in Figure 18. These motistinan tossed onto a darker

bl ue background. A special detail was added w

scarf.
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(a) Top Left, (b) Top Right, (c) Bottom Left (d) Bottom Right

Figure 18.Motif and Sketches for Participant #2 Scarf. (a) Waves Drawn; (b) Blue Background,;

(c) Waves Spread Out; (d) Waves on The Blue Background.
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Participant #3

Motifs for this scarf were designed with the information the participant provided on
aesthetic prefences. Instead of specific personal aspects, this participant articulated the type
and style of patterned hijabs that they find appealing. It was noted that Participant #3 desired a
neutratcolored scarf with a simple pattern. This participant exprespeeference for simplistic
motifs with significant spacinghealso stated a dislike for any design that was too bright or
flashy. Figure 19 shows the floral motifs that were created, later to be brought down in opacity in
order to blend in with the backmund of the scarf. The researcher selected a color palette of
neutrals with hints of pale blue as those colors were indicated as preferable by the participant.

Variations of this design can be seen in Figure 20.

(a) (b)

Figure 19.Motifs Drawn for Participant #3. (a) Floral Motifs; (b) Vine Sketches.
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(@) (b)

Figure 20.Different Colorways for Participant #3 Scarf. (a) Tan Background; (b) Mauve

Background.

Participant #4

Participant #4 emphasized wanting to incorporate jasmine flowers, since she had
memories of picking them with her grandmother in Pakistan. Jasmine flowers were selected as
the main motif of this print, depicted in a painterly style. Colors were seleciadlie color
palette chosen by the participant, including shades of dusty blue antlitdf The pattern was
tossed overall with the floral motifs not too close together but not too far apart. Spacing and scale
was deemed important to this participangufe 21 (a) and (b) show the motifs drawn for the

design and (c) and (d) show the different colorways that were explored.
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(a) Top Left, (b) Top Right, (c) Bottom Left (d) Bottom Right

Figure 21.Motif and Colorways for Participant #4 Scarf. (a) Single Flowers; (b) Clumped
Florals; (c) Purple Background Colorway; (d) Tan Background Colorway.
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Participant #5

Participant #5 indicatelderdesire for a scarf that was very neutral with a tiny pop of
color. This participant who is from Palestine talked about the importance of her culture and how
she wanted that incorporated in the scarf. To incorporate elements from Palestinian culture, the
researcher made a motif inspired by Palestinian etitehing,or tatreez. Pops of color were
incorporated with the red poppy flowers at the end of the scarf. Red poppy flowers are the
national fl ower of Palestine. #AStripes and PI
that was seen in the scarf with tiee of fine lines and geometric patterns. The scale was kept to
a medium size. Figure 22 shows the two motifs that were used to create this scarf. These motifs
were drawn in Procreate, as seen in Figure 23, which shows the layers that go into crdating eac

motif.

(a) (b)
Figure 22.Motifs For Participant #5 Scarf. (a) Motif Without Red Poppy; (b) Motif with Red

Poppy.
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Layers

(@) (b)

Figure 23.Procreate Screen Capture for Participant #5 Scarf. (a) Motif In Progress; (b) Procreate

Layers.
3.6.1.2 Creation of the Prints: Lectra Kaledo

After all the motifs were drawn, the next step was to take them into a software called
Kaledo in order to make theinto a repeatable print. This software contains tools to create clean,
cohesive, and repeatable prints It has different functions that cater to creating prints, including:
Color Reduction Studio, Clean Image Studio, Design Repeats Studio and Colorudigs Biis

is seen in order from left to right in Figure 24 below.

62



-'°l-/§mal s ¥ 3{1 } \:}il'}. R ¢ '3

Figure 24.Color Reduction Studio, Clean Image Studio, Design Repeats Studio and

Colorways Studio.

When editing a motif in Kaledo, the first step is a process called color reduction. Color
reduction helps simplify the motif to create a concise color palette. An example of this studio is
seen in Figure 25. Colors can be selected multiple ways, but gnis wause the eyedropper
tool and select certain colors seen in the design. In Figure 26, the flowers to the right are post

color reduction.

S 2 »n P

Mode

Histogram v Colors|255 2 s

Gradient

- 0 3 ©

Dithering

No Dithering ~ Amount 100%
Neighbouring Dither (5)

|_|Preview [v]New Object Apply

Figure 25.Color Reduction Studio.
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Figure 26.Color Reduction Studio Screenshot.

The next step in the design process is motif clean up. This includes cleaning stray pixels
in or around the motif. The Color Reduction Studio, while useful, may put pixels of colors where
they may not belong. For thisagon, it is important to clean up the motifs as much as possible
before putting them into repeat. One efficient way to clean up motifs is by using the Clean Image
Studio function. This can help reduce noise by reducing the number of pixels. Another manual
way to clean up images is to use the key color function. This helps select certain colors at a time
in order to erase or recolor certain sections without disturbing the rest. An example of the clean
image studio is seen in Figure 27 and 28 and an exarhpleeoe the key color function is

located can be found in Figure 29.
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Another function in Kaledo that is useful is the Colorway Studio. This studio is used to
recolor a motif or image with the colors that are already in the color palette. By clicking the
shuffle button, different color options appear for each image providagpportunity to view
and evaluate many color combinations before making final choices. An example of this can be

seen below in Figure 30.
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Figure 30.Colorways Studio.

Once all the motifs have been cleaned, they can be used to make a repeatingipattern
easy way to access motifs is to store them in the Motif Clipboard, as seen in Figure 31. This
function allows for easy storage of motifs, and this is where motifs can be rotated or resized.

From there, they may be dragged into a design.
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Figure 31.Motif Clipboard.

To start a design, a new object must be created, as seen in Figure 32. New objects can be
madeaccording to the final dimensions of the repeat sizéhik casehe final repeat would be
720x270, which i s t hearffbutthahew shjet was areatediattde sizeo r
240x270. This was rectangk that typically regeats outthree timesanpttee a t
horizontal directionUsing Design Repeat Studio, as seen in Figure 33, the repeat type and style
are chosenAny choices made here are purely aesthetic and up to the choice of the designer.

Motifs from the motif clipboard may be dragged into the object and placed accordingly.
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Figure 32.Creating A New Object.
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Figure 33.Using Design Repeat Studio. (a) Object Before Motifs; (b) Object with

Motifs.

The print designs took around two weeks to create from ideation to finished file. Once all
the print designs were finalized, the files were submitteddo-ee printing servie to be
printed. The choice was made to outsource the physical printing of the scarves for several
reasons: (1) the availability of Poly Georgédtbric, which is a great material for a headscarf,
(2) the most appropriate printing method for Bay Georgette fabrievas sublimation printing
(3) quality and ability to finish the product, and (4) outsourcing was a fast way to get a finished

product.

To prepare the digital designs to be printed, files were properly saved and formatted to
submit for prining. Files were saved in the TIFF format, RGB color mode and with no LZW
compression. Files saved in TIFF format provide the best printing quality. Images were scaled to

100%, flattened, and exported at 200 djmie length and width of the scarf was coesatl based
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on thestandard length of printdteadscarves, which is typicall2 inches by 27 inches. This

leaves enough room for maximum coverage but not a lot of excess material.
3.6.2 Outsourcing through Contrado

Contradas a Londorbased company founded in 20@%b6ut Us. get to know contrado
They specializéen making custom products apdovidea custom print service with a variety of
fabrics to choose from. Each order is handmade inside their facility, with a grnekdund
time, often within 24 hours. Contrado was chosen to outsource the printed stacedbey
offer a variety of fabrics to choose from and have the capability to custom print fabrics and finish

products. They also offer studatiscounts. Figure 34 below shotie Contrado website.

CONTRADO CLOTHING HOMEWARE ACCESSORIES FABRIC PRINTING PRINT YOUR OWN Q (Q\ (%) [
=

Custom Printed Poly Georgette

100% polyester - Sublimation inks

from $20

The beauty and brilliance of our Silk Polyester Georgette fabric, with the
durability, strong color and fast production time of a poly; meet Pol...

Read More

- Max Width: 1.54yd, Weight: 1.920z

- Properties: super light, floaty, transparent
- Twisted yarns, georgette weave

- Uses: scarves, trim, bridal wear

- Print on Poly Georgette material

- Available for Dropshipping and Wholesale
Print Sample From $12.00

5
2
o
=4
z
a
7

Figure 34.Contrado Website.
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3.6.2.1 Scarf Printing Substrate

Fabric selection is an important component of the design process because ibjays a
role in determining whether sonme®will choose to wear a headscarf. After reviewing fabric
swatches, as seen below in Figure 35, the fabric used for the scarves in this case study was the
100% polyester Poly Georgette from Contrado. This fabric was chosen because it is a
lightweight, 50%transparent, durable fabric that showcases strong colored desligrshow
through. It is made of twisted yarns woven with a crepe face, which gives it a good hand to
reduce slippage. Contradobés Poly Gesosmgaette wa
to the typical chiffon headscarf, which is also lightweight, holds good color, and is translucent.

The Poly Georgette has the look of silk but is a vegan fabric choice with more durability.

(a) (b)

Figure 35.Fabric Swatches from Contrado. (a) Swatches; (b) Poly Georgette Fabric Swatch.
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3.6.22 Printing Method

Dye sublimation printing was chosen for scarf production as it is a method that bonds the
ink into the structure of the fibers, making it part of the textile, rather than sitting in a layer on
top. When considering the properties of a headscarf, sublimatiioting was the best choice due
to needing a fabrijcsuch as the Poly Georgetieatallows fordesign on both sides of the fabric
It also maintains the same hand or feel of the unprinted fa&wromrding to Bemskand
Szkudlarek (2013), sublimationipting is done best on synthetic fabrics and materials such as
polyester. Dye sublimation printing creates fabrics that are able to be handled and washed since
it is a part of the material. It is also batch friendly and uses minimal energy, which nthlkes it

ideal printing method for thikesearchi{Krenn, 2020).

3.6.2.3 Edge Finishing

Fabric edges were finished with a black and white narrow overlock hem. This was
outsourced and done by the company Contrado for an extra fee. This step is cruciatytosquali

the fabric does not start to unravel throughout the lifetime of the product.

3.6.3 Final Files and Scarves

Figures 36 to 40 display the flattened final file images that were submitted for printing.
Tables 12 through 16 below show the draped angblflatographic images of the finished

scarves taken after the scarves were delivered.
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Figure 36.Flattened File for Participant #1 Scarf.

Table 12 Photographs of Participant #1 Scarf

Draped Image of Scarf for Participant | Flat Image of Scarf for Participant #1
#1
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Figure 37.Flattened File for Participant #2 Scarf.

Table 13 Photographs of Participant #2 Scarf

Draped Image of Scarf for Participant #2

Flat Image of Scarf for Participant #2
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Figure 38.Flattened File for Participant #3 Scarf.

Table 14 Photographs of Participant #3 Scarf

Draped Image of Scarf for Participant #3

Flat Image of Scarf for Participant #3
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Figure 39.Flattened File for Participant #4 Scarf.

Table 15Photographs of Participant #4 Scarf

Draped Image of Scarf for Participant #4

Flat Image of Scarf for Participant #4
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Figure 4Q Flattened File for Participant #5 Scarf.

Table 16 Photographs of Participant #5 Scarf

Draped Image of Scarf for Participant #5

Flat Image of Scarf for Participant #5
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3.7 Phase Three: Second Interview

3.7.1 Setting

The second interview took place in a conference room at the Wilson College of Textiles
on the campus of North Carolina State University. The interview was completed during the

spring semester of 2022.

3.7.2 Procedure

The purpose of the second interviewswa gather the remaining data regarding the
customized digitally printed head scarves and assess whether they impacted the time participants

would keep the scarves. Interviews were scheduled by appointment.

For the second interview, participants were ddkebring back one of the scarves they
had previously identified as their favorite from the first interview for a comparison. During the
interview, the researcher asked questions reg
scarf, what featurethey liked about the scarf, and how it compared to the retail scarf that they
brought with them. The researcher also asked
customized scarf, and if it would remain a part of their wardrobe longer than a ratbirst
why. Each interview session was recorded, and the researcher took notes as the subjects
responded to questions. The specific interview questions can be found in Table 17. Follow up
guestions were asked to foster a deeper discussion and encoerpgditiipants to explain

further.
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Table 17 Questions Asked in the Second Interview

Questions Asked in the Second Interview
1
Do you like this customized scarf?
2
What do you like about it? What is your favorite thing about this scarf?
3
How long do you typically keep a headscarf?
4
How long would you keep this (custom) scarf and why?
5
In the first interview, we talked about your favorite scarf and what you liked about it.
does it compare to this customized scarf?
6
How much do you typically spend on a scarf?
7
How much would you be willing to spend on this customized headscarf?
8
If you could get customized headscarves often, what would be the maximum you w«
willing to pay? Would it be more than a typical retail printed scarf?

3.7.3 Further Data Analysis

The recordings from the second interviews were transcribed by the researdhieen

the text was coded in the same manner as the first interview. The researcher looked for common
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themes, elements, and patterns in the data.wés organized through a table. The main

difference between coding for the second interview and the first interview is that more phrases
than words were pulled out from the data, and the corresponding interview questions were added
to the table to betteronnect the prompt and the phrases and terms used in response. The results
from this coding process were used in the next chapter to address the research questions. Figure

41 shows the process of coding the data.

Figure 41.Flow Diagram for Coding Data for Interview #2.

Table18 showsthe data coding process using the information from Participant #1. The data

tables for the rest of the participants can be found in Appendix L.

81



