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Wearable Electrochemical Glucose Sensor based on Flexible Electronics
QUATXL 7|8to| Ylloj2{E T 7| Stat R T =g MIA

Minseo Kang(Z%IAM)* / EF Academy Pasadena

Abstract

Purpose of the Study: Glucose, a vital energy source in biological systems, plays a pivotal role in metabolic
processes, with its regulation being crucial for optimal health. Imbalances in glucose levels can lead to seri-
ous conditions like diabetes mellitus, a major global health challenge.

Methodology: A comprehensive literature review forms the study’s methodology, examining research on
wearable glucose sensors across biofluids like sweat, tears, saliva, and interstitial fluid. Emphasis is placed
on recent material science innovations contributing to sensor flexibility and stretchability.

Main Findings: Wearable glucose sensors represent a paradigm shift from traditional, invasive glucose mon-
itoring methods, offering a non-invasive, continuous, and patient-friendly alternative. The development of
these sensors is driven by the need for real-time glucose level assessment, minimizing the discomfort and
potential risks associated with conventional blood sampling methods.
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A Study on Improvements for Future Flood Prevention and Mitigation
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Seungbum Seo(M&%)* / Fayston Preparatory School

Abstract

To address excessive water runoff and the urban heat island effect in Seoul, several potential solutions can

be implemented:

Integrate permeable pavement to reduce water flow into drains and mitigate the urban heat island effect.
This is particularly effective in areas with impervious surfaces like roads and sidewalks. Install rainwater
harvesting systems in apartment complexes and office buildings to address water scarcity and reduce the
demand for treated water. Collected rainwater can be used for irrigation, cleaning, and toilet flushing.

Improve flood resilience of parks around Han River by creating natural floodplains, implementing green in-
frastructure like bioswales and rain gardens, and incorporating water retention features such as permeable
surfaces and storage ponds. Promote green roofs and vertical gardens in buildings to mitigate the urban
heat island effect and reduce stormwater runoff. Green roofs absorb rainfall and vertical gardens provide
shade, insulation, and absorb carbon dioxide.

Implementing these measures will help manage water resources, reduce environmental impact, and create
a more sustainable and enjoyable urban environment in Seoul.
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International Sporting Events and Possibility of Corruption
=M AZX A2 21} 7tsH

Yeonwoo Seo(MEL)* / Chadwick International School

Abstract

International sporting events, such as the Olympics or World Cup, are not only highly anticipated and cel-
ebrated occasions for athletes and sports fans worldwide, but they also have a significant impact on the
host countries. These events bring about a surge of international attention, media coverage, and tourism,
offering a unique opportunity for countries to showcase their culture, infrastructure, and hospitality on a
global stage. As a result, many nations eagerly compete to secure the rights to host these prestigious events,
as they can reap substantial economic, social, and cultural benefits.

However, the process of bidding for and hosting international sporting events is not without its challenges
and controversies. One of the key concerns is the potential for corruption within the organizations respon-
sible for overseeing these events, such as FIFA. The opaque nature of some of these organizations and the
immense financial stakes involved make them vulnerable to unethical practices, including bribery, fraud,
and money laundering.

FIFA, the international governing body for football, has been embroiled in several corruption scandals over
the years. Former FIFA president Sepp Blatter and other high-ranking officials have faced allegations of cor-
ruption and have been indicted on charges of bribery and money laundering. These revelations have ex-
posed a culture of systematic bribes, with both countries and sponsors implicated in the illicit activities. In
the case of Qatar’s bid for the 2022 World Cup, evidence has emerged confirming the use of bribes amount-
ing to $330 million paid to 22 FIFA officials, as revealed in payment documents from Qatar National Bank.
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Reviving Amaranth, an Ancient Solution to Modern Global Food Security
Challenges
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Junyup Kim(ZZ&)* / Peddie School

Abstract

Amaranth is a versatile plant with a rich history of use in various cultures and cuisines. Its seed, oil, and leaf
are not only consumed as food but also utilized in the production of medicine. Amaranth has been tradition-
ally used for treating a range of health conditions, including ulcers, diarrhea, and swelling of the mouth or
throat. Additionally, it has gained attention for its potential to regulate high cholesterol levels. However, it is
important to note that there is currently insufficient scientific evidence to fully support these claims.

The interest in using amaranth for managing high cholesterol levels stems from animal studies that have
shown promising results. These studies suggest that certain compounds found in amaranth, such as
squalene and beta-sitosterol, may have a cholesterol-lowering effect. They are believed to inhibit the ab-
sorption of cholesterol in the intestines and increase its excretion from the body. Additionally, the high fiber
content of amaranth may also contribute to its cholesterol-lowering potential.

However, it is essential to highlight that the findings from animal studies may not always translate directly
to humans. Human clinical trials are needed to validate these potential benefits and determine the optimal
dosage and duration of amaranth consumption for cholesterol management.
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A Study of Portrait Painting Using VR Technology
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Lee Soojeong(0]|4=M)* / Cheongshim International Academy
Lee Eunseo(0[2A)** / Cornerstone

Abstract

In today’s creative world, the world of expression is expanded through the use of drawing tools that have
emerged with the development of modern technology and a different form of expression is pursued than
before. Accordingly, digital tools such as the iPad and cutting-edge technologies such as VR are being used
in various artistic fields. In this study, we compared portraits completed using iPad and VR and analyzed
their distinguishing characteristics to examine the possibilities and limitations of VR technology as a new
expression toolin fashion illustration. Through this study, it was found that while portraits using iPad are ca-
pable of relatively detailed depictions, VR is suitable for portraits that focus on the overall atmosphere rather
than accurate and precise depictions. In addition, VR drawing requires work to correct and supplement the
problems that arise because formative elements are implemented in three dimensions. In addition, it was
found that expression through VR requires drawing techniques with a sense of space. Based on the results of
this study, we aim to provide basic data for the study of portrait works that enable more diverse expression
methods and effects through complementary use of VR and iPad’s respective characteristics.
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A Study on Digital Literacy Pattern Analysis
CIXIE 2|E{2{A| IHE 2Mof| 25t o1
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Joonhyuk Park(&t&%)* / St.Johnsbury Academy Jeju
Yooan Lee(0]g-2H)** / Gyeonggi Global School
Minji Park(2f2IX])*** / Teda International School
Yoonho Cho(Z2%)** / Global Vision Christian School

Abstract

Social networking services (SNS) have become popular communication channels for disseminating infor-
mation to the public. The use of SNS to spread false information has shaped public opinion and impacted
the formation of political action. By focusing on the ongoing pandemic, this study aims to predict the ex-
tent of digital literacy disruption caused by rumors and misinformation about COVID-19. We have noted a
correlation between the distribution of GDP in the United States and COVID-19 vaccination rates by region.
Differences in regional GDP distribution affect digital literacy identification. Our research identifies the key
factors shaping digital literacy and predicts the formation of public behavior patterns. We compare and an-
alyze prediction accuracy by applying K-means clustering and CNN-based models.
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A Study on Mycelium Material for Environmentally Responsible Building
Structures

Hetd ARFAZE 2leh DA M= 0f| 2FeF A+

Diana Oh(28}|F)* / St.Mark’s School

Abstract

Mycelium, the vegetative part of a fungus, is a mass of branching, thread-like hyphae that plays a vital role in
the growth and development of fungi. It absorbs nutrients and water from the soil and transports them to
other parts of the organism. The wide range of environments where mycelium can be found includes forests,
deserts, and aquatic habitats.

In recent years, mycelium has gained attention as a sustainable and eco-friendly material for various appli-
cations, and for good reason. It can be grown into a strong, lightweight, and biodegradable material that can
replace traditional materials such as plastic, leather, and even wood. Mycelium-based materials have the
potential to revolutionize industries such as fashion, packaging, and construction.

One of the most significant advantages of mycelium-based materials is their environmentally-friendly na-
ture. The process of growing mycelium-based materials involves cultivating the mycelium in a controlled
environment, typically using agricultural waste as a substrate. As the mycelium grows and binds together
the substrate, it forms a dense, fibrous material that can be molded into various shapes and sizes. The re-
sulting material is strong, lightweight, and biodegradable, making it an excellent alternative to the environ-
mentally harmful materials currently used in many industries.
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Review study on ASD-ADHD Similarities & Differences
ASD-ADHD R Ag 1t X0| Fof| CHet HE A+

Yunhui Kang(Z&3])* / Markville Secondary Schoolin Canada

Abstract

Difference between EEG Waves

ASD: orbitofrontal cortex, superior temporal sulcus, fusiform gyrus, amygdala, and cerebellum / Chantiluke
K, Christakou A, Murphy CM, Giampietro V, Daly EM, Ecker C, et al.

compared prefrontal function in four groups of youth with ASD, ADHD, comorbid ASD and ADHD, or neither
disorder (controls) through a temporal discounting task, using fMRI. comorbid group presented unique and
more severe impairments affecting the lateral and ventromedial prefrontal cortex, ventral striatum, and an-

terior cingulate cortex.physiopathologic fgwdmgssgggfﬁtma‘t ASD-ADHD cgmorrpj;dlty does not correspond
to a mere combination or addition of both disorders: it is neu @U?rgt\lonally distinct and merits further study
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Fat and its Revealings
K|t 3 A

Kirsten Pak* / St.Mark’s School

Abstract

In an age of body positivity and a rise in conversations on diversity, equity, and inclusion, why is fatphobia
such a pervasive issue that impacts body image to this day? This paper analyzes how fat is judged, stereo-
typed, and culturally understood in Asian American and African diasporic literature. It closely analyzes Viet-
namese-American Hieu Minh Nguyen’s poem “Changeling” to study how fatphobia appears in Asian Amer-
ican westernized beauty standards and how it affects intergenerational relationships. Moreover, this paper
ruminates on the history of fatphobia and its direct relation to the oppression of black women by analyzing
Grace Nichols’ “The Fat Black Woman Goes Shopping,” reflecting on exclusion and whiteness in the fashion
industry. Through these two works, this paper attempts to gain knowledge on how having an intersectional
approach to fatphobia can result in a more inclusive and empathetic world.
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Research on the Process of Aging and the Relationship with Telomeres
stk Y20|0foto| B0l 2t o172

Seoyoung Lee(0|M&)* / Hankuk Academy of Foreign Studies

Abstract

Aging is a natural process in which organisms undergo physiological, biological, and psychological changes
over time. This process can be influenced not only by genetic factors but also by environmental factors and
individual health conditions. Aging is being studied in various aspects, and the relationship with telomeres
is particularly noteworthy. Telomeres are repetitive sequences of DNA located at the ends of chromosomes.
They play a role in maintaining chromosomal stability and regulating cell division. However, telomeres are
simply lost with each cell division, which can be associated with cellular aging. When telomeres become
shorter, the ability of cells to divide decreases, and aging can be accelerated.

Various methods and approaches are being used to study the relationship between aging and telomeres.
These include measuring telomere length, analyzing mutations in telomere genes, and examining correla-
tions between telomeres and aging markers. Such studies can provide insights into the interaction between
aging and telomeres and contribute to the development of predictive models for aging using telomeres, as
well as insights into the prevention and treatment of age-related diseases. However, the relationship be-
tween aging and telomeres still holds many mysteries. It is still debated whether telomeres directly influ-
ence aging or if they are simply a result of aging. Furthermore, additional research is needed to clarify the
causality between telomeres and aging. Therefore, the study of the process of aging and its relationship with
telomeresis an ongoing field, and more research and accumulation of research results are needed. Through
this, we can gain a better understanding of aging and develop new strategies for the prevention and treat-

ment of age-related diseases.
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Research on a Portable Fresh Water Generator for Emergency Use

HI&E

ot

olo

cf

B 2T 7(of 2ot A

Kirsten Sangeun Park(gH42)* / Yongsan International School of Seoul

Abstract

Portable freshwater manufacturers that produce drinking water with emergency freshwater generators are

smallin size and composition

It relates to portable freshwater production that is simple and portable, improves freshwater production
efficiency by promoting evaporation of seawater and condensation of water vapor, and produces drinking
water in a way that generates free oxygen.

For example, Korean Patent Registration No. 10-2025699 discloses an emergency drinking water manufac-
turing device for a lifeboat that can generate steam by heating seawater with electricity produced using solar
cell modules and condensing steam in a heat exchange chamber to produce drinking water. Korean Patent
Publication No. 10-2016-0127850 discloses a fresh water generating device that allows steam evaporated
from seawater heated using solar heat to be stored in a fresh water storage in a liquid state in contact with
afunnel.

However, conventional devices are not only large in size or complex in configuration, but can only be used
while installed on a ship, which still has a problem of poor portability and practicality.

This study is about the production of portable water so that contaminated water and seawater, that is, salty
water, can be converted into edible water, and it is a portable water maker with evaporation and reverse

0SMOosis

The first method using evaporation is to first cut off seawater or water with salt, or to use reverse osmosis
to separate the distillate by agglomerating steam in the sun to remove or purify the salt in the solution with
high water pressure by shaking it strongly using the membrane. At this time, water passes through the mem-
brane and salt ions and other foreign substances are removed by the reverse osmosis membrane

The method using reverse osmosis removes dissolved salt, silica, colloid, biological material, contamina-
tion, and other impurities from about 95% to 99%.
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A Study on the Gender Stereotypes in Internet One-person Game Broad-

casting
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Abstract

One of the hottest social issues in today’s society is “women’s discrimination” and “misogyny.” Discrimi-
natory critical remarks against women are increasing. Especially in the era of rapid Internet development,
“misogyny” content is becoming more widespread. This study explored and analyzed gender stereotypes
that appear in the game field for female gamers. Through the analysis results, it was possible to examine
in detail the phenomena of “sexual discrimination” and “misogyny” against female gamers in the modern
game field. Therefore, the purpose of this study is to contribute to the establishment of a fairer and more
advanced structure and the emphasis on gender equality by exploring how female gamers respond to dis-
crimination and eliminating gender stereotypes based on the results of the study.
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Diabetic Socks With Built-in Fiber Optic Humidity Sensor for Diabetic
Foot Patients

N

cL

riot

flet 37 & WML LIEE S S

iy

J. M. Han(2tX|21)* / Seoul National University(M SCHSt )

Abstract

Diabetes is a representative chronic disease, the incidence of which is currently increasing. It is a common
adult ailment that leads to various complications. Particularly, diabetic foot is a frequent complication in di-
abetic patients and can result in situations necessitating leg amputation. When diabetic neuropathy occurs,
sweat secretion in the feet decreases, and the skin dries out, leading to the formation of calluses, ulcers,
or cracks, rendering it susceptible to infection. Therefore, early diagnosis and prevention of diabetic neu-
ropathy are crucial in reducing the incidence of diabetes. Specifically, the diagnosis of diabetic neuropathy
is currently only possible through invasive nerve testing at a medical institution. However, technology for
predicting or monitoring the occurrence of diabetic foot by observing the foot condition of diabetic patients

in their daily environment is insufficient.

Accordingly, this paper introduces diabetic socks with a built-in optical fiber humidity sensor to continu-
ously measure the humidity of the feet of diabetic patients and, ultimately, estimate the likelihood of devel-
oping diabetic foot based on external changes. As an existing diagnostic method for diagnosing diabetes,
‘Neurocheck’ is widely used. Itis a test program that attaches a test patch to the sole of the foot and analyzes
the change in color of the patch due to sweat secretion and metabolism. However, the invention presented
here exclusively enables continuous monitoring of foot wetness while wearing socks, going beyond simple

temporary measurements.

Keywords: diabetes, diabetic foot, complications, diabetic neuropathy, sweat secretion, skin dryness, ulcers, infection, early diagnosis,

optical fiber humidity sensor
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Research on the Loneliness Danger Rating (LDR) Index for Elderly Social
Isolation

19| Are| ™ nElS I3t 1=9/elSE=(LDR) X Hoj 2tet A7

Dahyun Ahn(@tCHs)* /YISS

Abstract

This study aimed to develop a comprehensive understanding of the loneliness experienced by isolated
elderly individuals in the local community. To achieve this, the Loneliness Danger Rating (LDR) index was
created. The LDR index provides an objective assessment of the risk level faced by elderly individuals who
are living alone. The index was calculated by considering three standardized indicators: the proportion of
elderly people living alone, the suicide rate among the elderly, and the welfare facility securing rate per
elderly person.

The analysis conducted as part of this study revealed interesting findings. It was observed that the loneli-
ness danger faced by elderly individuals in Korea is particularly high in Gangwon Province. Moreover, other
regions also exhibited a slightly higher level of loneliness danger. These findings indicate that the proportion
of elderly people living alone is significantly high in these regions. Additionally, the suicide rate among the
elderly was found to be relatively high, while the welfare facility securing rate for the elderly was deemed
insufficient.
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A Study on 3d Digital Technology in Fashion Design
IHMCIXFION QUOIM 3% CIX|E 7| &0]| 2Fst A7

Eunchae Hong(Z2#)* / Chadwick International School

Abstract

This One of the most significantimpacts of 3D fashion design is the acceleration of production processes. By
leveraging virtual prototyping and digital simulations, designers can streamline the design-to-production
timeline, significantly reducing the time it takes to bring a garment from concept to market. This increased
speed allows for faster response to trends, shorter production cycles, and improved agility in meeting con-
sumer demands.

In addition to speed, 3D fashion design offers significant cost-saving opportunities. By reducing the reliance
on physical samples and costly iterations, designers can minimize material waste, labor costs, and produc-
tion expenses. This not only benefits the bottom line of fashion brands but also contributes to a more sus-
tainable and responsible approach to fashion production.

Furthermore, 3D fashion design is a game-changer in terms of waste reduction. By utilizing virtual simula-
tions and digital prototyping, designers can minimize the need for physical samples, fabric swatches, and
other materials, thereby reducing the amount of waste generated throughout the design and production
process. This aligns with the growing global emphasis on sustainability and responsible production practic-
es in the fashion industry.

Another significant advantage of 3D fashion design is its ability to improve the fit and functionality of gar-
ments. Through virtual fitting sessions and accurate fabric simulations, designers can fine-tune the fit,
drape, and movement of garments, ensuring a better end product. This not only enhances customer satis-
faction but also reduces the need for alterations and returns, saving both time and resources.

Moreover, 3D fashion design opens up new avenues for creativity and experimentation. Designers can ex-
plore innovative shapes, structures, and textiles without the limitations of traditional manufacturing pro-
cesses. This fosters a culture of innovation and allows for the creation of unique and highly customized gar-
ments that resonate with consumers.

Key Words: 3D Garment, 3D Virtual Fitting Technology, The Electroloom’s technology, 3D software.
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A Study on the Positive Mental and Physical Effects
of Pure Gold on People
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Abstract

This There is a fact that in the classic medical book, "Pure gold has a detoxifying effect, treats dermatitis,
and removes boils from the roots," while edible pure gold, also are medically proven depending on the re-
searcher, butitis recorded that it removes toxins from the body and enables antioxidants on its efficacy and
prevents aging. The ionic action of gold is also said to play a role in slowing skin aging, and this study studied
what the efficacy of painting is with pure gold.

In this study, pure gold is made into powder and combined with natural oil to paint, but the motif of the
painting is a circle and fish, and the material is a pure gold painting, giving meaning to each material, and
emphasizing the eternity of the legend about abundance, fertility, prosperity, vitality, energy, power, and
sacrifice, and the shape of a woman’s womb, which means wrapping everything, in the shape of a woman’s
womb.

Pure gold is a symbol of beauty, fashion, and wealth, and is also made into gold bracelets or gold rings,
but oriental medicine is said to alleviate arthritis and nerve pain symptomes. In particular, those with joints,
backs, and necks such as knees are treated with immortality through gold acupuncture.

Then how about a person’s psychological health and stability through gold coins.

In this study, gold has a positive effect on psychological health. It has the effect of stabilizing and calming
the mind when the mind is anxious. In particular, as a result of the experiment in this study, if you wear gold
accessories and watch gold coins, it may differ depending on the constitution of the sun and Taeum-in, and
male and female old people, but it also has the effect of focusing good energy in one place.
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Research on Dutch coffee infuser with automatic adjustment of coffee
extraction time based on Al
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Abstract

Dutch Coffee is known as a coffee born as a way to solve the problem because it was difficult and difficult
to store coffee in ships during the process of countless merchant ships and fleets traveling in the ocean at a
time when the Netherlands conquered the world hundreds of years ago.

Traditional coffee refers to a method of adding coffee powder to a filter and pouring hot water, like drip
coffee or espresso coffee, but Dutch coffee is characterized by extracting coffee for a long time by dropping
a drop of cold water or bottled water at room temperature.

Since Dutch coffee uses cold water or bottled water at room temperature, the scent or taste of coffee that
can fly away is extracted when hot water is used. In other words, you can evenly taste the natural deep taste
of coffee, rich aroma, and subtle flavors that cannot be felt in hot coffee, such as bitterness, sourness, and
sweetness.

However, with the conventional Dutch coffee extraction mechanism as described above, it is difficult to
finely control the amount of water supplied to the coffee beans (coffee powder storage) tank through the
control valve of the water tank. In other words, when the amount of water supplied falling from the water
tank is controlled through the control valve, there is a limit to homogeneous coffee production due to the
difficulty of fine control of the amount of water supplied.

Also, in the case of supplying water from the water tank in a natural drop method

The disadvantage was that the amount of water falling could vary depending on the water level of the water
tank, so the amount and quality of coffee could vary.

In addition, when the control valve of the water tank is finely adjusted, the supply of water is not smooth, so
itis cumbersome to check the coffee extraction status from time to time.

To solve this problem, a water supply means with a pumping function to spray water into the coffee pow-
der storage tank and a nozzle means to spray water into the coffee powder storage tank were additionally
configured to spray water uniformly throughout the entire coffee powder of the coffee powder storage tank.
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