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Project Inspiration

Emily Guerra is a designer from Long Island, New York who uses her experiences as a
multi-sport athlete to innovate products for the next female athlete. Vast experience in sport and
rehabilitation have allowed her to witness first-hand the inequalities in men’s and women’s
sports all the way up to the college level not only in opportunity, but also in product.

Emily grew up playing soccer, basketball, and lacrosse where she was a part of year-
round training, travel teams, and school teams. Having been a part of a variety of teams has
allowed her to take on many different roles in order to put the success of the team first. Emily
played on the Pratt Institute Women’s Basketball team while earning her Bachelor of Industrial
Design. During her four years of playing college basketball, Emily went through two injuries that
took her off the court for periods of time. One injury was caused by a lack of fit and cushioning
in her shoes and the gym flooring her team practiced and played games on. Her inspiration for
this project came from this injury because with the proper footwear this injury can be prevented,
allowing female athletes to continue playing the sport they love while staying healthy.

Women in sports are lacking product designed for their bodies and their game. They are
currently wearing products that require them to accommodate for the lack of fit, cushioning, and
stability, putting them at a higher risk of injury.

After taking the Clifton Strength Finder test, her top five strengths are achiever,
discipline, learner, focus, and maximizer. Being a female athlete has taught Emily a lot about
teamwork and how to push oneself both physically and mentally to challenge the status quo or
what 1s initially believed to be the “limit” or norm. As Emily moves into her design career, her
passion as a sports product innovator is to design solutions studying the ecosystem of the female
athlete to maximize her performance and her game for the future of footwear and apparel.

Project Overview

Streetball began as a game where players were “doing more with less”. The game’s raw
talent and showmanship gained the attention of those across the world. While the game has been
heavily dominated by male athletes, women have also been playing this sport throughout its
history in the 1900s and today. Because of the spontaneity of streetball, documentation of the
women’s game has been very little to none, further displaying the inequalities seen in men’s and
women’s sports. In the 1980s, 3x3 basketball took inspiration from the most popular urban sport
in the world and brought it into an organized and professional setting.

While streetball has gained even more popularity and attention due to the development of
3x3 basketball, there has been no innovation in the products female athletes are using for this
specific game and environment. Female athletes are using products that have been designed and
tested for male athletes and then manufactured in women’s sizes, following the industry’s
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standard of “shrink it and pink it”. According to the NCAA 2018-19 Summary of Athletics
Participation Survey, across the US there are 415,576 female basketball athletes ( (NCAA, n.d.).
While female basketball players make up approximately 45% of high school and college level
basketball players, only 1% of basketball footwear 1s designed for women (Luther, Why the Gaps
Between Men's and Women's Sports are so Frustrating, 2017). Majority of female basketball
players are wearing shoes marketed to male athletes and do not take into consideration female
biomechanics and surface the game is played on. This inherently means they are also lacking
proper fit, durability, and cushioning leading to many female players adjusting their
biomechanics on the outdoor surface or developing injuries that could end their careers.

Outdoor court surfaces are typically asphalt, concrete, or polypropylene tiles. “Indoor
wood courts offer the most shock absorption and are considered the safest courts, while outdoor
courts of asphalt are more dangerous” (American Podiatric Medical Association, n.d.). As stated
in Tarkett Sports” ASTM F2772 Sports Flooring Standard, “High deformation can affect the
safety of the athlete, causing instability of the foot, while low deformation may cause injuries as
a result of immediate impact force” (Tarkett Sports, 2015). Surface materials such as asphalt and
concrete have a low deformation due to less shock absorption leading to a high peak force when
the athlete lands from a jump.

This research will be looking at how we can create innovative performance outdoor
basketball footwear and apparel for female athletes investigating court surface and durability.
The footwear and apparel will be investigating the connection between playing surface, foot
landing, and risk of injury looking through the lens of the style of play seen in 3x3 outdoor
women’s basketball.

Aesthetic/Functional Inspiration

The Monarch Collection will not only be designed and tested through athlete insights and
feedback but will utilize inspiration from the Monarch Butterfly. The wing venation system of
the Monarch Butterfly is designed to be structural, but flexible, allowing them to change
direction while flying quickly and withstand different factors of the environment. The Monarch
Collection will design a new material application method to create a durable and flexible textile
that fits the female foot using the Monarch Butterfly as inspiration.

Women’s Basketball History

The game of basketball was created in 1891 by physical education teacher, James
Naismith, at Springfield College in Massachusetts. Basketball was invented to be “playable
indoors or on any kind of ground [...]. It should provide plenty of exercise, yet without the
roughness of football, soccer, or rugby since those would threaten bruises and broken bones if
played in a confined space” (The Birthplace of Basketball, n.d.). In 1892, another physical
education teacher by the name of Senda Berenson Abbott taught the game to young women at
Smith College (Suzuki, n.d.). She 1s known as “the mother of women’s basketball” and
introduced the game to women in hopes it would be the forefront of women in athletics.
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States. In 2012, that number increased tremendously to more than 3 million (Pruitt, 2021) and
has since grown today.

While the number of female basketball players grew during the late 1900s, there was a
lack of athletic opportunity at the professional level. In 1996, the Women’s National Basketball
Association (WNBA) was established which provided female athletes the opportunity to play
professionally in the United States.

Streetball History

During the 1900s, the urban outdoor game of basketball, known as “streetball” was
quickly growing in popularity. These outdoor courts did not consist of much more than a hoop
and gravel surface where players were “doing more with less” and playing the game with a
combination of grit, raw talent, and spontaneity not seen in traditional indoor basketball. Many
players got their start in the professional leagues from playing streetball (Williams, 2015). The
outdoor game was dominated by those in the colored communities of Washington D.C. and New
York City. Amateur Leagues such as the Washington Interscholastic Athletic Association, Black
Basketball League, and the Colored Intercollegiate Athletic Association began to draw in fans. In
1950, Holcomb Rucker established a basketball tournament in Harlem which became the place
every streetball player wanted to play (Streetball History, n.d.). The iconic courts of New York
and California such as Rucker Park, West 4™, “The Cage”, Mosswood Park, and Venice Beach
did not provide the same seating capacity as indoor gyms resulting in people lining the sidelines,
climbing fences or trees, and watching from the upper stories of buildings to get a glimpse of
these athletes playing.

While basketball first developed on the east coast of the United States, the west coast
proved to be important in the development and push for the women’s game and streetball culture.
Today, there are women'’s streetball leagues all over the world with New York City being the
“mecca” of streetball.

3x3 Basketball

Originating in the late 1980s, 3x3 basketball has taken great inspiration from the most
popular urban sport in the world, “the last three points in particular show how 3x3 mirrors the
way streetball 1s played across the world” (Merrill, Tokyo Olympics: What is 3x3 Basketball All
About?, 2021). In 2007, the International Basketball Federation (FIBA) established a universal
set of rules for the format of the game based on rules set in streetball. Along with the rules being
inspired by streetball, 3x3 tallies the men’s and women’s games together, creating equal
representation in world rankings (Merrill, Tokyo Olympics: What is 3x3 Basketball All About?,
2021). 3x3 has taken the game from a neighborhood past time all the way to the Olympic stage
where the USA women’s team won gold at the Tokyo 2021 games showing the world how
women’s streetball 1s not a force to be reckoned with.
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Streetball Rules

Women'’s streetball rules differ from traditional indoor women’s basketball due to it less
organized nature. Players typically refer to streetball games as “pick up” games. People may play
by asking participants to join their game or by organizing a team ahead of time to play a game.
Players pick their teams which can create a different mix of people for each game.

In streetball, there are also unspoken rules, particularly when it comes to fouls. Players
cannot call travelling if it doesn’t affect the play, call touch fouls or soft fouls, and if there is an
argument then players must “shoot for it” to see which team resumes the game with the
basketball. Players must have respect for themselves and their teammates and are not allowed to
foul on purpose but can attempt to distract an opposing player by lightly pushing them or talking
to them. Nobody wants to get hurt as it is outdoor basketball, not the NBA Championship. Many
players also have a signature move that may help them get picked up by other teams. An
unspoken rule of streetball that it isn’t all about the plays in the game, but it is also about a
player’s style. Players aim to “dress to win” and wear modern apparel showing their sense of
style and fashion.

Developed streetball leagues typically have an MC, a commentator with a microphone
who is on the court, commentating the game for the audience. The job of this individual is to get
the crowd involved and bring the energy of the game up. This is a part of the game which brings
in a sense of community and excitement to streetball that has been a part of its history and
culture.

FIBA established their set of rules for 3x3 basketball based on the most common form of
streetball, three-on-three with a 1’s and 2’s scoring system. The game is half-court with a single
hoop. The games are 10-minute durations or the first team to 21 points. Each time the ball
switches possession, the team must get the ball behind the arc to declare themselves on offense.
At this time, the 12 second shot clock will reset, and play continues. Only team fouls are tallied
with each foul awarding the opposing team with one free throw. Once a team tallies seven fouls,
the opposing team is awarded two free throws. Play is continuous and after each made basket,
the opposing team in-bounds the ball to restart the game. The size of the basketball used in 3x3 1s
72.39cm in diameter. The smaller size basketball allows players to handle and move the ball
better to follow the faster pace of the game (Nag, 2021). This game differs from traditional
basketball because there is no zone defense, and every player is expected to be versatile in
scoring and defending (Clare, 2018).

Sport Success
Games can play up to 7, 11, 13, 15, or 21 points and can have a scoring system of:

- I’s - one point for each basket

- 2’s - two points for each basket

- I’s and 2’s - one point for baskets made inside the arc and two points for baskets made outside
the arc

- 2’s and 3’s — two points for baskets made inside the arc and three points for baskets made outside
the arc
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The 2’s and 3°s scoring system 1s most similar to traditional indoor women’s basketball.
In each scoring system, players call their own fouls, following an honor system and respect seen
in streetball. If a player is fouled and awarded a foul shot, the made basket is one point. Games
can be played from a one-on-one up to a five-on-five. Three-on-three half court is the most
common streetball game and is what 3x3 basketball is based off of. Streetball and 3x3 play half
court games and require teams to start the ball behind the arc. The game starts by each team
shooting a basket and the team who makes their shot, starts on offense with the ball behind the
arc. Players “check” the ball to the defender to be sure everyone on the court is ready to begin.
When a defender gets the ball by stealing it from the opposing team or from a rebound, they
must take the ball behind the arc to declare themselves on offense. If a player on offense makes a
basket, they return behind the arc with the ball and stay on offense. Games are often played until
a team “wins by one” or “wins by two” which is similar to the scoring system seen in tennis.
Besides the common “pick up” game, there are also other streetball games such as H-O-R-S-E,
Around the World, or 21. Streetball games can be played by one player on each team up to five
players on each team and the team with the highest number of points wins.

Environment

Streetball 1s played on an outdoor basketball court typically made up of asphalt or
polypropylene tiles with a double-rim hoop. The court surface may also be littered with rocks,
sand, and other debris players must attempt to avoid (Lafone, 2021). Asphalt tarmacadam is a
stone mixture with tar and a stone subfloor. Once poured, leveled, and dried, this surface
provides great slip resistance when wet. Asphalt can last up to 15 years before needing to be
replaced. Many newer courts found around New York City are painted to help preserve the
asphalt but create a surface that has less traction. This paint can wear away, exposing the asphalt.

Product Classification
Footwear and apparel, women’s outdoor basketball played on asphalt.
Product History

Women'’s streetball has been a sport very unrepresented in media, support, and product.
Currently, there are few women’s outdoor specific footwear or apparel options on the market.
Female athletes are wearing footwear and apparel designed for male biomechanics and style of
game. The footwear industry has long been building lasts based on male foot morphology and
altering the volume to fit the female foot rather than studying female biomechanics, morphology,
and building lasts based truly on research (Krauss, Valiant, Horstmann, & Grau, 2010).

Women’s basketball gained a lot of attention when the 1996 Olympic Women’s
Basketball team won gold with players such as Sheryl Swoopes, Lisa Leslie, and Dawn Staley
followed by the first WNBA game in 1997 (Click, 2013). Sheryl Swoopes, nicknamed the
“female Michael Jordan”, opened the doors for female athletes with her signature shoe the Air
Swoopes which were developed by Nike in 1995. She went onto develop seven more models
with Nike. Since the Air Swoopes, a handful of WNBA players have had player exclusives, but
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none truly looking at the shoe through the lens of biomechanics and women’s game, let alone
outdoor game.

The outdoor basketball shoe market consists of little to no options, and none specifically
designed for women. In 1992, Nike took on the job of creating an outdoor basketball shoe, “that
X was about strapping up to go into battle, because you’re going to get knocked around the
frickin’ cage and you need to strap yourself in”, as stated by Tinker Hatfield (Nike Air Raid,
2012). Based on New York City streetball, Nike designed the Nike Air Raid. It was a men’s
basketball shoe designed with a flat sole to ensure the shoe had total contact with the ground.
The goal was to make this shoe resilient to the environment but keep it lightweight. Inspired by
how athletes tape their ankle, Hatfield implemented straps crossing over the foot for extra
lockdown. While the design process was similar to traditional basketball shoes, the focus was on
outdoor play.

In 2020, Under Armour launched the first women’s performance basketball shoe, the UA
HOVR BREAKTHRU. This shoe was based on female foot morphology and biomechanics
(PressBox, 2020). Women’s basketball makes up just 1% of the basketball market, meanwhile
female basketball players make up 45% of men’s and women’s players at the high school and
college level (Luther, Why the Gaps Between Men's and Women's Sports are so Frustrating,
2017) making this a market that has yet to be tapped into.

Product Rules

While there are no overbearing rules regarding a player’s footwear in basketball, players
must follow the unspoken rule that the products they wear cannot be made up of materials or
have loose parts that could injure another player. Sports Illustrated states the NBA has a rule that
a player’s shoes must be “appropriate and designed primarily for basketball” (Newcomb, 2015).
At the Under Armour 3x3 tournament, players are not allowed to wear shoes that have been worn
off court because players could drag debris such as rocks and dirt onto the court surface, creating
a hazardous environment. This means the footwear and apparel used must be clean before
stepping onto the courts (Protective Footwear Requirements, 2020).

The footwear and apparel designed for this project will be performance-based products
and must follow the American Society for Testing and Materials (ASTM) standards. To help
validate and complete research on the court surfaces, this project will be referencing ASTM
2772. This standard 1s “the only material testing method recognized in the United States for
indoor flooring” as stated by ASTM (ASTM 2772: The American Sports Flooring Safety
Standard). This testing will measure court surface shock absorption, vertical deformation, ball
bounce, and sliding effect. While it states the standard is for “indoor flooring”, ASTM does list
asphalt in the standard and findings of indoor flooring can help compare and contrast findings of
asphalt throughout testing. The findings from ASTM 2772 will assist in the design of the
footwear and apparel for these athletes. The American Podiatric Medical Association states that,
“Indoor wood courts offer the most shock absorption and are considered the safest courts, while
outdoor courts of asphalt are more dangerous” (ASTM 2772: The American Sports Flooring
Safety Standard).
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The interaction of the foot, shoe, and court surface will be a large scope of the testing of
the footwear. ASTM F2333 i1s the testing method used to determine the traction between the shoe
outsole and sport surface (ASTM, n.d.). Due to the court being made of asphalt and environment
having many uncontrollable factors such as water, temperature, rocks, debris, etc., there will
need to be research and testing done to determine what effect hazards such as rocks, sand,
moisture, and sun due to the traction of the court surface and shoe outsole (ASTM, n.d.).

ASTM 1976-13 is the standard testing method for impact attenuation of athletic shoe
cushioning systems and materials. This standard will be important in determining if the footwear
and apparel designed in this project will reduce risk of injury and decrease loading impact from
vertical ground reaction forces while jumping (Standard Test Method for Impact Attenuation of
Athletic Shoe Cushioning Systems and Materials, n.d.).

The fit of the footwear and apparel for female basketball athletes will be very important
in ensuring the athletes’ safety and comfort level. ASTM F539 must be used to ensure the fit of
the footwear will not cause disfiguration to the bone structure or other parts of the foot, as well
as not dimmish the athletes’ performance (Standard Practice for Fitting Athletic Footwear, n.d.).
Shoe forms can come in different shapes and sizes based on the materials and manufacturing
used, the last shape the shoe was built around, and activity the footwear is designed for.

Initial Line Plan

The Monarch product line will consist of one footwear option, one in-game top, one in-
game bottom, two leg sleeves, and one arm sleeve. The products will utilize a black and teal
colorway, logo, and graphics and take much inspiration from the Monarch Butterfly. The
footwear option will consist of a mid top height shoe and focus on fit, flexibility, and durability.

The Monarch apparel top and bottom will be designed for the female anatomy and
anthropometry during outdoor play. The apparel will consist of a short sleeve top and shorts
bottom. Women’s outdoor and 3x3 basketball consists of players driving to the basket rather than
taking outside shots due it’s high-intensity play in a confined space. The apparel products will
focus on mobility, breathability, and durability. The sleeves will focus on added abrasion
protection.

User/Athlete

The target users of this footwear and apparel are 18-24-year-old female basketball
athletes. Outdoor courts are easily accessible for many high school and college level players
living in urban environments, making street ball an important part of offseason training and a
large part of their early training. These athletes are either looking to get recruited and play in
college or are already recruited and currently playing college level basketball.

The high school and college level female basketball player is a very underserved
consumer. Only 1% of the basketball footwear market is for women, meanwhile 45% of high
school and college level basketball players are female (Luther, Why the Gaps Between Men's
and Women's Sports Are So Frustrating, 2017). At the professional level, only 20.9% of
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basketball players are women (Professional Basketball Player Demographics and Statistics in the
US, 2021). Due to the lack of opportunity, pay, and product, female athletes tend to end their
careers after high school or college but is continuing to grow with additional support and
attention being drawn to women’s sports.

Athlete Role

The half-court game of streetball allows more space for these athletes to move. The game
1s faster-paced requiring athletes to not follow the traditional guard, post, and forward positions
seen in traditional indoor basketball. Each player on the court is moving and shooting from
anywhere on the half-court playing area, requiring players to have knowledge of each position in
traditional basketball and be versatile on the court.

In women’s basketball, the game 1s played with more speed, precision, and power
compared to the men’s aggressive game. Athletes are proactive, staying on their toes, and
working to get themselves and their teammates open. The women’s game is more about
teamwork and less about one athlete being the star player. This style of play, anatomical
differences, and biomechanical differences are why these athletes need their own products
designed for them.

Jobs to be Done

Women'’s basketball players are lacking adequate product designed for them and their
biomechanics. Despite the women’s game and men’s differing in style of play, female basketball
players are wearing men’s shoes which are designed for male athletes who are much taller,
heavier, and stronger than them. The women’s game 1s about finesse, being proactive, and
constantly moving. There is a greater sense of togetherness and a sisterhood culture helping
ignite the teamwork mentality. While the game consists of less contact than the men’s game,
these athletes are still leaving everything on the court and playing an aggressive, gritty game.

Female streetball athletes need footwear and apparel options that fit and move with their
body, allowing them to play their style of game. Current footwear worn by female streetball
players are designed for male foot morphology and biomechanics resulting in footwear options
that are very overbuilt, stiff, and heavy for female basketball athletes. Apparel is also important
for female streetball athletes not only for function, but for style as well. These athletes need
apparel that can protect them from the elements in the extreme and unpredictable environment
and from risk of injury on the outdoor court surface. Focusing on fit, durability, and cushioning
will ensure these athletes have the best footwear and apparel products for their biomechanics and
style of play on the outdoor court surface.

Fit- Female foot morphology has been long overlooked with the industry following
“shrink it and pink it”. The angle formed by the metatarsal heads and dimensions of the arch
differ in male and female feet (Wunderlich & Cavanagh, 2001). Malleoli height and heel shape
differences in male and female feet cause heel slippage and stability issues for women. At the
same foot length, women'’s feet have a higher arch, shallower first toe, shorter ankle length,
shorter length of the outside ball of the foot, and smaller instep circumference than the male foot
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team (Santiago, 2020). The HOVR Breakthru features a women’s specific arch shape, narrower
ankle collar and heel, double-layer cushioned heel and sockliner for extra durability and support,
and tongue webbing for easy entry (Santiago, 2020).

In October 2021, Under Armour released the second iteration of the Breakthru line, the
UA Flow Breakthru 2 which is retailed at $120.00. This shoe introduces Under Armour’s Flow
foam instead of the HOVR midsole seen in the HOVR Breakthru. Under Armour is not only the
only company to have a women’s specific basketball shoe, but now two shoes. Jessie Benjamin,
the lead footwear designer for the Breakthru line stated, “Making products for her sends her the
signal that she matters, that we’re taking her into consideration when we build our products from
the last on outward” (Verry, 2021). Amongst the women’s basketball community, there 1s a
strong appreciation for Under Armour taking the step to create women’s basketball shoes
designed starting with the female athlete in mind, but the shoes are only available in limited
colorways and shoe heights.

Due to the women’s specific basketball shoe market consisting of only one option, many
female basketball players have been wearing men’s shoes. One shoe worn by many female
players is the Nike Air Zoom G.T. Run Men’s Basketball shoe. This shoe retails for $175 and is
designed for indoor play. While it’s breathability and flexibility are very good, the shoe is
designed around a men’s last making fit an issue for women wearing the shoe. The last used for
this shoe is inflared, making this shoe not comfortable for individuals with wide, flat feet. The
outsole pattern provides great traction on indoor court surfaces but due to the shallower suction
cup pattern, the outsole wears away quickly on outdoor court surfaces (Foot Doctor Zach, 2021).

The Nike Cosmic Unity has been a popular shoe used this past 2020-21 NCAA women’s
basketball season. This show is retailed at $150 and is made using sustainable materials, despite
it not having the appearance of being sustainable. While the Cosmic Unity is designed for male
basketball players and indoor courts, reviews from players who have worn them outdoors state
that the traction is overall pretty good but does wear away overtime. The shoe provides good
court feel, stability, and ease of movement since the foot sits quite low in the shoe. Nike
implemented an Air Zoom bag in the forefoot for impact protection as well. The exaggerated
midsole tooling causes some stiffness, requiring break in time, and may affect fit for those with
wider feet. The upper does not provide as much airflow and breathability as the Nike Air Zoom
G.T. Run but perforations in the tongue help provide a bit of airflow in the upper (WearTesters,
2021).

Running Footwear

While most players use their old, worn-out indoor shoes to play basketball outdoors,
many players also wear running shoes. Running shoes lack lateral stability but are durable to the
materials used for outdoor courts. They are also designed to handle the impact forces from
running on asphalt or concrete, making them more cushioned than basketball shoes when used
on outdoor court surfaces (Playing Basketball In Running Shoes: Is It A Good Idea?, 2019).
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properties into pliable materials” (Nike Engineers Knit for Performance, 2012) to create a knit
upper that replicates a sock-like fit. After its debut in 2012, more innovation has been made to
incorporate it into more performance footwear, outside of running. Nike Knitposite was debuted
in basketball footwear with the Lebron 17 in 2020. It uses Nike Flyknit with heat-molded yarns
to add structure and support the upper (New Nike's LeBron XVII Introduces Knitposite, 2019).
Sockliners, or insoles, are made of EVA or PU foams. Overlays and films used for abrasion
resistance are typically TPU and are applied using heat and pressure.

Midsole materials have seen a lot of improvements in cushioning through foam or
implementing other technology into the midsole. The most common material used in basketball
footwear is a variation of EVA foam. Many companies have proprietary names on these
variations. Nike’s React foam and UA’s HOVR and Flow foams have been three highly
anticipated innovations in basketball footwear. Nike’s React foam is incredibly responsive and
cushioned (Nike React, n.d.). While it is most commonly used in running shoes, the Nike Air
Zoom G.T. Run basketball shoe 1s an example where it is used in basketball footwear. Under
Armour’s HOVR footwear cushioning technology was debuted in 2018. It 1s an ‘Energy Web’
that has mesh fabric wrapped around a foam cushioned core (Hodge, 2018). Its mission is to
provide responsiveness and energy return for runners. In 2020, Under Armor used HOVR in the
UA HOVR Breakthru women’s basketball shoe. Nike’s Air Zoom units are additional cushioning
technologies that are added into the midsole to provide more cushion and energy return. The
Curry 8 men’s basketball shoe debuted UA’s new cushioning technology, Flow, in 2020. Flow
provides both cushion and traction. This technology does not need an additional rubber outsole
(Going With a New Flow, 2020). UA Flow differs from traditional midsole and outsole materials
because it is more flexible while also providing traction. Without the rubber outsole, it allows the
user to have better court feel. The shank is also added to the midsole to prevent torque. Shanks
can be made of nylon, TPU, or carbon fiber. They typically sit under the midfoot area and can be
half, %4, or full-length of the midsole depending on the degree of flex and torque the shoe 1s
working to prevent (Importance of Shank Plates, 2020).

The outsole of a basketball shoe is typically made up of rubber. Rubber is durable and
provides enough grip with the added traction pattern to allow the user to make hard cuts and
change direction quickly. Indoor basketball shoes typically use a softer rubber while outdoor
shoes use a hard rubber for added durability. The height and width of the tread is also important
because tread for indoor courts will be thinner, lower heights, and made of a softer rubber,
causing it to tear and wear down quicker when used on an outdoor court.
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separately and then stitched together at the ankle collar. Once the two are connected, the shape of
the upper will begin to form. The strobel is stitched onto the upper and fit around the last. This
process is known as lasting.

The midsole is created through injection or compression molds. Compression molding
uses a block of EVA, Polyurethane, or proprietary foam (which differs for each company) and
compressing it inside a metal mold with the selected design etched into it (Solereview, 2016).
The mold is designed to be half the size of the intended shape because the foam will rapidly
expand once out of the mold. If there are additional technologies being integrated into the
midsole, each part will be manufactured separately and glued to the midsole (Solereview, 2016).
The outsole 1s made using an injection or compression mold and glued onto the midsole.

Lastly, basketball footwear uppers and midsoles are assembled using adhesives. With the
upper fitted around the last, the midsole is glued to the strobel ensure a perfect fit and shaping
(How Rubber Shoe Soles are Made, 2017).

Basketball apparel is manufactured using cut and sew and knitting methods. Many
materials used in performance wear use a blend of materials or use engineered knits for zoning
purposes. Once the materials are determined, patterns are created using either draping methods
or research related to zoning to the anatomy and biomechanics of the athlete. Engineering
materials based on zoning is typically done prior to creating the materials. The materials for the
apparel are then cut using die cutting methods or knitted using a CNC knit machine or flatbed
knitting machine. Once created, the patterns pieces are assembled using a single-needle or two-
needle-four-thread machine. Some garments may call for welding or fusing depending on the end
use (School, 2019). During the pattern cutting process, additional features such as air vents or
decals may be added.

Graphics, Logos, and Color

Basketball footwear utilizes graphics, logos, and color to show performance features and
expressive style of the shoe. Graphics may be applied to the upper, midsole, or outsole and
typically have a performance value like textures used for abrasion resistance. Transparency, 3D
textures, ombré, and “phygital” graphics will be utilized for the Monarch footwear and apparel
options. The environment will utilize layering and contrast of color to provide players a strong
visual for when the game and players are in motion.

The Monarch Collection will be utilizing the Worth Global Style Network’s (WGSN)
projected Spring/Summer 2023 trend of “Phygital”. This is a blur between the virtual and
physical worlds with digital purples and transformative brights (Kostiak, 2021).
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Apparel:

o Asymmetric Athletic Apparel and Methods of Use Therefor (US Patent No.
20190166797A1, 2019)

e Garment with Stretchable Section and Related Methods (US Patent No.
7941871B1, 2011)

o Article of Sports Clothing (South Korea Patent No. 101895096B1, 2018)

e Impact Protection Systems (US Patent No. 20200154797A1, 2019)

e Aecrographics and Denier Differential Zoned Garments (US Patent No.
20180055093A1, 2018)

Research Plan

Athlete insights and additional primary research will be conducted through
questionnaires, interviews, and frame-by-frame analysis of female basketball athletes. The
questionnaires will be sent to athletes in a randomized order to ensure an adequate number of
insights are gathered for footwear and apparel sections of this project. Each questionnaire will
begin with introduction regarding the project followed by a section of general questions and
either the footwear or apparel questions. For additional information, refer to Appendix B.
Questions and insights will be aimed at answering “How can we create innovative performance
outdoor basketball footwear and apparel for female athletes investigating court surface and
durability?”.

Travel will also be a method used to conduct athlete research. A brief schedule of the
dates, locations, and goals can be found below.

December 2021 — NYC — Footwear Innovation Summit 2021 / Metropolitan Museum of Art/
Retail Visits / Athlete Interviews / Pratt Institute Women’s Basketball team

March 2022 — NYC — Meet with Athlete to show prototypes, get measurements, and any
additional feedback she may have.

May 2022 — NYC — Final photography and videography

Baseline Testing Plan

Baseline product testing will be completed using female basketball athletes with high
school and college level experience playing indoors and outdoors. Testing will take place in
December 2021-January 2022 in Brooklyn, NY and Portland, OR . Metrics to be beat for
baseline footwear and apparel products tested will be fit, comfort, durability, mobility, and
overall performance during a lay-up. Methods used will be questionnaires, photography, and 2D
motion capture (video). Based on the geographical location of testing during the winter months
of December and January, three tests will be completed. The first test will focus on footwear,
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second on apparel, and third on both footwear and apparel. Participants will be asked to bring
their own apparel and footwear to test as well. See Appendix D for more information.

Final

The Monarch Collection is a women’s outdoor basketball footwear and apparel collection
designed to provide durable and flexible protection to help the athlete player her best game.
Outdoor courts are a lot different than indoor courts due to environmental factors, varying
surfaces, and uneven surfaces. Current footwear and apparel products worn by athletes do not
adequately address these factors. The main goals of the Monarch Collection was to provide better
fit, mobility, and durability throughout the footwear and apparel. Appendix G contains the final
spring 2022 midterm presentations posters containing information and ideation leading up to the
final presentation. Appendix H contains the final presentation consisting of research, athlete
mnsights, competitor products, focus areas, design process, wear testing, tech packs, final product
photography and renders, and expert validation. Final photography was taken in the environment
Monarch used much inspiration from, New York City.
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