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Abstract
This design process resulted in a capsule collection of Afrocentric 3D printed jewelry and digitally
printed textiles used for headwraps. Historical and cultural inquiry as well as personal reflection on
Black identity and self-acceptance provided design inspiration. This work was part of a master’s
thesis completed by an African American female student, and explored the use of three-dimensional
printing, a disruptive form of production within the fashion industry, along with digital textile
printing. Additionally, this design process demonstrates an exploration and expression of minority
identity using more sustainable additive manufacturing processes. This study facilitated advanced
skill development related to emergent technology, and allowed for personal exploration of Black
identity, history and culture.
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Introduction
Ancestral knowledge for African Americans was disrupted by the massive Atlantic slave trade. As a
result, many have longed to understand their ancestry and place in society as African Americans,
asking questions such as “Who am I?” and “Where do I come from?” This design process and outcomes
explore and respond to these ideas and experiences related to African American history and identity.
Specifically, the purpose of this research is to explore and interpret past forms of Afrocentric dress
and concepts related to personal identity and acceptance, and to respond creatively through the use
of a technologically based, sustainable design process using 3D printing (3DP) and digital textile
printing (DTP). A conceptual framework for design process was utilized to guide this work. LaBat and
Sokolowski (1999) surveyed and analyzed the design process across a variety of disciplines including
architecture, engineering and others and summarized that a variety of design processes basically fit
into what they define as a three-stage process: problem definition and research, creative exploration,
and implementation. Each step of this three-stage design process allows for further exploration to
include refinement of the problem, prototype testing and building, as well as further analysis and
refinement of final outcomes. As such, our process is here presented using the LaBat and Sokolowski
three stage design model. This study was completed in partial fulfillment of a Master of Science in
Apparel Product Development and Merchandising Technology. A goal of the work was to further
develop a professional portfolio to demonstrate proficiency in apparel design and product
development. Subsequently, the first author is currently employed as a member of a product
development team for a leading American retailer.

Problem Definition and Research
A general review of sources related to the cultural identity of Africans and African Americans within
both historical and contemporary contexts, along with a consideration of the existing body of work
related to apparel design and cultural identity, provided inspiration for this applied design process.
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We by no means imply a full consideration of African and/or African American dress and identity as
that would be impossible and beyond the scope of this design process. Our general examination of
cultural and historical context was a result of personal interest and was used as a means of selfreflection and design inspiration. The design problem (or challenge) was to develop a micro collection
of jewelry and textiles which attempt to respond to the “cultural translation that Africans had to
undergo in the Americas, a transformation of their identities from those based on ethnicity or the
specifics of their African origins, to race or a sense of blackness that was both imposed upon and
taken on by Africans in America” (Miller, 2010, p. 88).
Fashion and cultural studies are both interdisciplinary fields; analyzing them adequately requires
multiple perspectives. Kaiser (2012) proposed that fashion and culture are “interrelated and
remarkably similar,” identifying fashion as a “custom for a time and culture as a ‘custom over time’
“ (p. 12). To comprehend culture and the methods used to express identity, one must incorporate
various disciplines in the humanities, including art, history, sociology, anthropology, and design
(Kaiser, 2012). Sources related to sociology and the Black experience, dress and identity, fashion
studies, historical studies of African civilizations, politics, and sumptuary laws informed this design
process.
Dress and adornment in Africa are a vast topic; a comprehensive study of the subject would include
countless ethnic groups, cultures, and styles. As such, the designers focused on historical accounts
of African or African American women who overcame difficult circumstances and showed
perseverance and resolve, coupled with self-reflection. This research focused on three concepts:
female warriors of the Dahomey kingdom (present-day Benin/Togo/Nigeria), the Tignon law (c. 1786)
of colonial Louisiana under Spanish rule, and finally the “inward ‘twoness’ or double consciousness
experienced by African-Americans due to racialized oppression and [devaluation] in a whitedominated society” (Pittman, 2016, para.1).

Dahomey Enslaved Female Soldiers
During the eighteenth and nineteenth centuries, many African women were captured for conscription
into an all-female regiment of the Dahomey (approximately present-day Benin) kingdom army.
Fathers in the kingdom were also ordered to “appear at court once every three years with all of their
daughters aged from as young as nine to fifteen or even older” (Edgerton, 2000, p. 21). Many were
forced to renounce all ties to their family and past and had to take a blood oath of loyalty to protect
the king and a vow of chastity to be broken only if the king desired sexual relations. Assimilation into
the army was welcomed by some, but other women who desired marriage and children are said to
have fled or, in an act of desperation, taken their own lives (Edgerton, 2000).
These captive women were taught to fight, growing and learning to be swift and strong. Their main
“purpose in life was to make war” and to protect their king and kingdom at all costs (Alpern, 1998,
p. 10). The power they wielded in the kingdom and their ferocious reputation in some ways
challenged patriarchal norms. They had the right to inherit property and, in some respects, were
considered to be superior to men, while paradoxically remaining enslaved (Edgerton, 2000). These
female soldiers developed a distinct identity in part through differentiated dress and the use of
uniforms. In many neighboring nations, armies were only assembled when needed, and soldiers did
not always strive to look identical. However, the Dahomey kingdom used battle uniforms comprising
tunics with shorts or skirts in colors such as, blue, brown, rust, and grey, as shown in Figure 1 (Alpern,
1998).
In contrast, ceremonial dress included “knee-length or ankle-length pagnes [wrapper]”; head caps in
bright colors such as red, crimson, green, and light blue; and multicolored garments made of silks,
velvets, chintzes, and cotton (Alpern, 1998, p. 56). Officers of the army were said to have worn
tunics with gold embroidery, their garments made in violet, pinks, greens, and whites (Alpern, 1998).
The warrior women were elaborately decorated, wearing an array of charms including necklaces of
“imported glass beads or indigenous beads or coral; armlet[s] of silver, brass or iron; [and] bracelets
of silver, copper, iron or tin” (Alpern, 1998, p. 58). The dichotomy—the sartorial image of power
contrasting with the reality of enslavement—created a unique situation for these women.
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(l to r). Dahomey Soldiers, top row, depicted in Battle uniforms, (left) “Two Amazon officers with long
muskets and horns of mark on their heads” (A. Bouet, “Le royanne du Dahomey,” L’Illustration, no.492,
July 31, 1852, p. 72.). (Right) Illustration from 1851, known as first serious attempt to depict a woman
soldier of Dahomey. (F.E. Forbes, Dahomey and the Dahomans, 2 vols. (London, 1851), vol. I, opp. p.
23.) Bottom row, (left) musicians with a gourd rattle, a drum, and a (vague) trumpet in the background.
(A. Bouet, “Le royaume du Dahomey,” L’Illustration, no. 492, July 31, 1852, p. 72.). (Right) “Dahomean
at the Zoological Gardens of the bois de Boulogne”, 1891 (Collection Musee de L’Homme, Paris).

Tignon Law of 1786
Class systems and ways to differentiate between classes have been enforced throughout history.
Some sumptuary laws were established when the societal caste system had come to a point where
the wealth “no longer [resided solely] in the hands of the nobility” (Hurlock, 1965, p. 297). Sumptuary
laws in the Americas were developed by the “ruling class . . . to prohibit imitation [or interpretation]
of the appearances they wanted to maintain for themselves . . . in order to preserve the existing
class structure” (Kaiser, 2012, p. 107). Ratified in 1786 in Louisiana, the Tignon law “forbade: females
of color . . . to wear plumes or jewelry”; this law specifically required “their hair bound in a kerchief”
(Bradley, 1995, p. 449). “Tignon is a New Orleans word for head-wrap, a variation of the French
word, chignon,” which “means a smooth knot or twist or arrangement of hair that is worn at the nape
of the neck” (Bradley, 1995, p. 459). Women of color were not allowed to display their natural hair
in public, “in order to appear more acceptable by [European] standards” while upholding racially
based societal hierarchies. (Ellis-Hervey, Doss, Davis, Nicks, & Araiza, 2016, p. 871). Johnson and
Bankhead (2014) asserted hair in all cultures is a status symbol that can indicate religion, social rank,
marital status, and age. Ellis-Hervey et. al (2016) contend that in Africa certain hairstyles indicated
one’s place in society and “in an effort to repress the beauty of Black hair [the Tignon law was
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enacted] and European features were established as the accepted standard of beauty” (p. 871). Many
women of color affected by the Tignon law resisted the oppressive narrative and converted it “into
an anti-style by flaunting the head-wrap” (Bradley, 1995, p. 453). For some women, the head wrap
“acquired significance as a form of self and communal identity and as a badge of resistance against
the servitude imposed by whites” (Bradley, 1995, p. 458). The ban on “Black extravagance” indicated
how appearance and clothing designated status, demarcating differences between “slave and master,
whiteness and blackness, masculinity and femininity, Africanness or Americanness” (Miller, 2010, p.
92). Style then “becomes a form of resistance as well as expression” (Kaiser, 1998, p. 570–571).
The wearing of a head wrap is not “specific to any one cultural group”; both men and women of
various cultures have done this for many generations (Bradley, 1995, p. 446). With origins in subSaharan Africa, head wraps were worn by both sexes long before the Atlantic slave trade. Historically,
the symbol of the head wrap has been a cultural identifier across a variety of terrains. However, the
way in which the head wrap is tied onto the head is culturally specific (Bradley, 1995). The difference
between how European or White American women wear, fold, or tie a head wrap and how women of
African ancestry do so denote a difference in culture and style. According to Bradley (1995), a woman
of European ancestry will fold the fabric in a triangular shape and cover “her hair by tying the fabric
under her chin; or, less often, by tying it at the nape of the neck” (p. 446). In contrast, a woman of
African descent ties the fabric in a way that leaves the face open, allowing the head wrap to visually
enhance her facial features to create intriguing and unique shapes with the fabric; “a woman of
African ancestry folds the fabric into a rectilinear shape,” allowing for the ends to be folded or tucked
at the crown of her head (Bradley, 1995, p. 446).
Double Consciousness and Identity
This design process also examined the improvisation slaves used to maintain their sense of identity,
“carefully selecting elements of various cultures both African and European . . . [borrowing] what
was of interest from external society and [improving] upon previously existing commonalities of
African cultures” (Miller, 2010, p. 88). This exploration of the push-pull of ancestral versus imposed
identity was explored via the theory of double consciousness, which is the experience of knowing two
worlds at once. This “consciousness” is a result of the dispersion of Africans from their homelands,
which affected their culture (Bazylinski, 2013). According to Du Bois (1903), the theory of double
consciousness can lead “to a painful self-consciousness, an almost morbid sense of personality and a
moral hesitancy which is fatal to self-confidence” (p. 202). He further asserted that double
consciousness is the sensation “of always looking at one’s self through the eyes of others,” being able
to see yourself only “through the revelation of the other world” (Du Bois, 1903, p. 3).
Many African American women feel a persistent pressure to present themselves in a way that puts
everyone at ease. Harris-Perry (2011) explained some of the stereotypes that affect Black women in
America such as the lascivious Jezebel, the contented self-effacing Mammy, and the overbearing,
aggressive Sapphire, perhaps the most prevalent being the “angry Black woman,” who is “shrill, loud,
argumentative, irrationally angry and verbally abusive” (p. 87). These stereotypes precede African
American women’s true selves, consciously or unconsciously influencing the way society views them
(Fry, 2012). Many African American women consciously ensure their actions are not misconstrued as
violent, loud, or threatening. According to Jones and Gooden, Black women adapt to others’
expectations continuously adjusting their tone, outward expressions and overall manner (Jones &
Shorter-Gooden, 2004).
Considering these varied historical concepts and reflection on personal identity, this creative design
process attempts to identify and share the beauty and significance, even if in a small way, of African
American history and culture with others. It is also our hope to demonstrate, through the design
process and completed products, that there is no need to consciously alter one’s identity to become
acceptable in a world dominated by those who consider you the other.
Previous Seminal Design Work
Historical and cultural studies of design and product development have often explored the practice
of semiology in clothing (Dudek & Sparks, 2015). Clothing is a powerful way to symbolically express
one’s values and cultural connections (Perez, 2016). Within the field of clothing and textiles many
academics have in recent years also incorporated the use of additive manufacturing technology such
as 3DP into their design processes, generating more sustainable and highly innovative work. Additive
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manufacturing such as 3DP vs. traditional subtractive processes adds only the material required to
form an object versus cutting the object away from an existing material mass (Vanderploeg, Lee, &
Mamp, 2016). While DTP wouldn’t specifically be classified as an additive process, it does allow the
designer to customize and print only that material which is essential to complete the project at hand.
This study is preceded and informed by several studies that used clothing and technology as a catalyst
to expand cultural appreciation and understanding through visual expression (Perez, 2016).
Dudek and Sparks (2015) explored a combination of cultures through design in their study, which
combined “diverse cultural approaches to design” to demonstrate how “varying cultural traditions
can be brought together” (p. 1). The garment-fused CAD created African batik prints with European
crochet techniques. The examination of African textiles combined with techniques and technology
provided the field with an artifact that explored the “capacity of textiles to inspire” across cultural
boundaries (Dudek & Sparks, 2015, pp. 1–2).
Mamp and An (2016) also examined the combination of two distinct cultures, using words rather than
singular design techniques. Their study explored the use of language as critical “to the formation of
distinct cultures” (Mamp & An, 2016, p. 1). Inspired by the Yiddish poem “Zun O Zun” by Bessie
Hirschfield Pomerantz, the colleagues examined “the exchange and preservation of language as an
outward symbol of real and internalized ideals of cultural identity” (Mamp & An, 2016, p. 2). The
result was a digitally printed textile that incorporated words and phrases from the poem in both
Yiddish and Korean. The final garment silhouette was derived from a traditional Korean costume
known as the hanbok. The dress was adorned with a pendant “created with the use of Rhinoceros 3D
modeling software and printed on a MakerBot Fifth Generation 3D Printer” (Mamp & An, 2016, p. 3).
This collaboration celebrated cultural diversity through a technologically aided design process (Mamp
& An, 2016).
Ellington’s work (2016) focused on the interpretation of African history and culture into design. Her
research specifically uncovered the value “and methodologies of using fables in fashion artwork”
(Ellington, 2016, p. 1). Her purpose was to communicate African fables “without words, only texture,
pattern, and silhouette” (Ellington, 2016, p. 1). The project comprised four garments, each one
retelling an African fable. The fables were all informed by historical research on various African
cultures, including the San people of Botswana, Namibia, Angola, Zambia, Zimbabwe, and South
Africa; the Basotho tribe of north Sotho, South Africa; the Dogon tribe; and the Ghanaian tribe
(Ellington, 2015).
Designer Stella Jean (2012) used similar principles of culture and identity for her clothing line. Jean
refers to herself as a storyteller. Similar to Ellington’s approach regarding African fables, Jean’s first
collection aimed to tell a story about her “multicultural reality and the two most important aspects
of [her] personality, the European and the Creole” (“In Conversation,” 2012, para. 5). She further
explained that “fashion gave me a space where both cultures could exist” (quoted in MacalisterSmith, 2012, para. 5). Her work features wax fabrics and stripes. The wax fabric, a “symbol of East
Africa … [originating] in Asia and then developed in Europe before arriving in Africa” represents her
mother’s Haitian heritage (Macalister-Smith 2012, para. 6). Striped blouses symbolize her father’s
European ancestry. The designer created a distinct aesthetic that incorporated her Haitian and Italian
roots through the implementation of bold and striking prints juxtaposed with modern silhouettes.
Thus, the examination and intermixing of cultural references is also relevant to the non-academic
designer interested in the development of mass manufactured product.
Clothing has been and continues to be a tool used by people to present their cultural identity.
Whether in business or academia, design and dress are used to convey messages of cultural
background, values, and influences. This project is a continuation of these studies, using historical
and cultural inquiry and a technologically aided design process to understand and communicate
concepts of culture and identity through dress.

Creative Exploration
Following the problem definition and research stage of our process, what quickly emerged was the
potential for the creation of head wraps and unique three-dimensionally (3D) modeled and printed
jewelry. The designers were inclined to further explore the development of 3D printed jewelry as
Perry (2017) conducted a study in which participants had a strong interest in wearing and purchasing
3D printed jewelry. In addition, with inexpensive DTP companies, such as Contrado, custom textile
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development has become a more efficient process. Contrado offers a wide selection of fabrications
made from a range of synthetic and natural fibers which deliver in as little as forty-eight hours
(Contrado, n.d.). Contrado will run short orders of less than three yards and offers discounts to both
students and academics. The fabric arrives steamed and with the paper back removed. DTP involves
the use of fabric on rolls that has been bonded to paper. After steaming to set the dye the paper has
to be laboriously peeled off by hand. Contrado completes this process as a part of their service and
it is a significant time savings.
The Dahomey warrior women embodied strength and protection; the women of Louisiana were
defiant and self-empowering; and the double consciousness theory served as an opportunity for
personal reflection. From these distinct yet interrelated concepts, numerous ideas were documented
in a design journal. A shield motif symbolizing protection became a focal point incorporated into 3D
modeled jewelry. Another motif was derived from a tobacco leaf, a crop commonly grown in
Louisiana. Its creation involved the manipulation of a plant image via Adobe Illustrator into a
somewhat abstracted geometric form. The tobacco motif was used as a print on garments and on one
of the digitally printed headwraps. Two 3D modeled pieces of jewelry and textiles contain linear
elements of a fingerprint, a powerful symbol of personal identity, along with an outline of one
designer’s face, which was traced via Adobe Illustrator (see Figure 2).

Figure 2.

Design journal ideation (left) with sketches, fabric swatches, color schemes, and inspiration imagery
from which motifs (right) developed in CAD established a visual vocabulary for this design process.

Silhouettes for items such as earrings and pendants were designed to imitate the drape of fabric,
symbolizing the fluidity of fabric used for head wraps. Jewelry was developed with vulnerable places
on the body in mind, such as the ears, wrist, and neck. As initial ideas developed, the two-dimensional
jewelry sketches took 3D form via the use of Rhinoceros 3D modeling software. As also noted by
Parsons (2015) the design process ultimately became a loop of new ideas, prototype development
and adjustments. 3DP and DTP technology allowed for a rapid refinement process with tangible
results in a short amount of time. Prototypes were then reviewed by the designers and adjusted to
improve function and aesthetic merit.
The jewelry was modeled in Rhinoceros 3D modeling software, which features a parametric design
tool valuable for designers who are not skilled in code development (Vanderploeg, Lee, & Mamp,
2016). The software allows for the creation of fully editable 3D models, which can also be developed
from 2D shapes and lines. This 3D-modeling process included countless edits, and the software aided
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in correction with manipulation commands and structure stability tests to ensure the integrity of the
model before printing.
After translating of sketches into 3D models, we saved the items in 3D model (.3DM) format, which
includes the surface and curve information of the object. The files were then exported to a
stereolithography (.STL) file, which converts the object into a triangulated mesh in preparation for
printing. The file is then converted into 2D cross-section slices that “are offset from each other in
the z-direction by a distance equal to that of the thickness of each layer deposited by the machine”
(Teitelbaum, 2009, p. 10). Each layer is then printed or placed one on top of the other in an additive
manufacturing process.
A total of 47 3DP jewelry prototypes were printed and evaluated as a part of our design process (see
Figure 3).

Figure 3.

The application of 3DP to this design process allowed for rapid prototyping/evaluation/and refinement in
a circular loop. Pictured here are various prototypes at multiple stages of development in materials
including PLA, plastic, and steel.

Early prototypes were printed on MakerBot desktop 3D printers. These prints were accomplished with
fused deposition modeling (FDM), an extrusion technique that deposits plastic onto a build platform
layer by layer. FDM is ideal for prototyping because it is affordable and fast (Vanderploeg et al.,
2016). Polylatic acid (PLA) filament, a sustainable source biodegradable polymer, was used as the
medium for these prints. PLA is great for rapid production and refining the design. However,
disadvantages of the method include “visible seam lines between layers” (Vanderploeg et al., 2016
p. 174). Our design process was supplemented by the on-site availability of thirty FDM printers and a
digital textile printer in the Fashion Merchandising & Design program at our university. After multiple
iterations and evaluation of the models printed via FDM, it became evident the designs were too
delicate to achieve successful prints via PLA. Five models were then sent to Shapeways for printing.
Shapeways brings together a “community of makers, designers, and entrepreneurs using digital
manufacturing (3D printing)” (Shapeways, 2017). To print with Shapeways, an electronic file is
uploaded via the website and then a material is selected from options including strong and flexible
plastic, metallic plastic, frosted detail plastic, acrylic plastic, stainless steel, various precious metals,
sandstone, wax, porcelain, aluminum, high-definition acrylate, polylatic acid, and nylon.
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Strong and flexible plastic was chosen and printed via another 3D modeling process known as selective
laser sintering (SLS). SLS is a 3DP process that bonds powder particles with heat, creating a flexible
and structurally sound model (Vanderploeg et al., 2016). After the SLS 3D models were completed by
Shapeways, each was assessed for design and function related to fit and thickness. Three additional
models were designed, and two prototypes of each were printed via on-site FDM for swift evaluation.
In total, final jewelry pieces included three necklaces/pendants, three bracelets, and two pairs of
earrings. Final 3D model files were submitted to Shapeways to be printed in gold/bronze steel on
binder jetting machines. The binder jet method uses glue “to bond successive layers of powder
material together,” creating the 3D product one layer at a time until the piece is completed
(Vanderploeg et al., 2016, p. 175). FDM’s onsite printing provided a cost-effective method.
Shapeways’ variety of printing materials and methods cost approximately $800 USD (with student
discount) for durable and long-lasting prototypes.
To facilitate the development of textiles for use as headwraps, colors and possible designs were
developed digitally in Adobe Illustrator and arranged in 10 x 10 inch squares and test-printed on
cotton sateen, organza, and Indian dupioni using a university owned on-site digital textile printer.
Once steamed, the silk and cotton fabrics showed noticeable color variation. The cotton fabric also
bled heavily after washing. A sample head wrap was then printed via Contrado to compare color
clarity and fastness. This sample was printed in Paris chiffon at 17 x 70 inches. Contrado steams and
washes all fabric printed prior to shipping. This saves a considerable amount of time, and the cost of
printing was comparable to or less than printing on-site using our program’s machine. Upon
evaluation, color clarity and fastness of the Contrado textile proved superior to previous samples;
however, the resulting head wrap was too small to cover the entire head, and the fabrication was
too soft to tie into knots. After adjustments to size and fabrication, five head wraps were printed at
20 x 70 inches in heavier fabrications, including jersey stretch cotton, cotton satin, pima lawn 100%
cotton, and organic cotton poplin for variation (see Figure 4). Each head wrap cost approximately
$50 USD for fully finished pieces, variations in price based on fabric content. The designers
specifically chose natural more sustainable fabrications for the development of these headwraps.

Figure 4.

Final head-wraps printed via Contrado (www.contrado.com). Fabrications from top to bottom included:
organic cotton poplin, cotton satin, pima lawn cotton, and jersey stretch cotton. Note use of motifs
previously explained in figure 3.
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Implementation
The final head wraps and 3D models were received from Contrado and Shapeways, and a styling/fit
session took place with models. Upon reflection, while the design process included the measurement
of wrist circumference for the bracelets, the bridge of the hand measurement was not adequately
considered. For further production of these jewelry pieces, we would determine average
measurements from a wider selection of models to develop some standard size choices or create
custom pieces that better account for width at the fullest part of the hand. Custom design could also
be aided by the use of a body scan as base geometry for accurate fit (Mamp & Quinney, 2017).
Precious metals such as gold or silver are recommended for future production due to weight and
overall quality. Select jewelry pieces were embellished by hand with feathers and beads (see Figure
5).

Figure 5.

The integration of traditional methods of embellishment such as beading and feather work with 3D
printed final prototypes.

For these jewelry pieces, the designers also wanted to showcase how 3DP elements could be
integrated with traditional techniques of embellishment. Techniques such as beading, coiling, and
feather work have been historically associated with traditional African craft and dress and have been
used by designers in many different disciplines to communicate or respond to cultural investigation
or influence (Mamp, 1998). The head wraps and jewelry were styled and photographed alone and on
four models (see Figure 6).
The models were selected to showcase the beauty that women of color possess. There is significance
in people of color seeing someone like themselves on a platform normally dominated by western
standards of beauty.
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Final digitally printed head wraps and jewelry pieces styled on Resistant & Resilient African American
women.

Conclusions and Recommendations
The purpose of this project was to reflect personally and explore and gain inspiration from
African/African American dress and identity from a cultural/historical perspective, ultimately
responding with a creative design process using 3DP and DTP. The adornment of the body, including
clothing and body modifications, have deep cultural meaning (Sanders, 2011). Our research continues
the exploration of how dress, culture, and history can inform and enlighten our understanding and
creation of clothing for contemporary society.
Additionally, the use of rapid prototyping in this design research and the consideration of emergent
technology will provide future scholars with a potential framework for application. The
implementation of 3DP, and DTP can enhance design process efficiency and overall quality but may
also encourage entrepreneurial growth and innovation in the fashion industry. The LaBat and
Sokowlowski three stage design model (although close to twenty years old) stood the test of time and
proved to be a valuable framework which easily allowed for the incorporation of newer/emergent
twenty first century technology.
In the past decade, many college-level fashion programs have focused on acquiring equipment such
as digital textile printers and 3D printers. However, for this process, external companies (more
specifically related to DTP) provided more reliable service, greater customization options, and
better-quality results at a comparable or lower price. The process is also more streamlined since
companies such as Contrado, for example, steam, wash, and finish raw edges of textiles, while
Shapeways enacts quality control and also cleans 3D models. We recommend further exploration of
services offered via outside companies such as these as more cost-effective options for educational
fashion design programs as well as for entrepreneurs as a means to develop and execute small order
manufacturing. In addition, further design research could investigate the development of jewelry
using body scans as base geometry to establish size ranges or for customization opportunities.
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This work fulfilled partial requirements for the completion of a Master of Science in Apparel Product
Development and Merchandising Technology. In addition to this publication select pieces of work
were exhibited at the International Textile and Apparel Association annual meeting in Las Vegas,
Nevada in November of 2019. The first author has since pursued a professional career in product
development and continues to creatively explore jewelry making as a means of self-expression
related to her identity as an African American woman. This creative practice allows for continued
expression and exploration of racial identity as she attempts to navigate her personal and professional
life in turbulent times. This documented process may prove useful to others interested in pursuing
custom or entrepreneurial jewelry and/or textile design as costs associated to prototype printing are
relatively nominal.
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