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U.S. House of Representatives Resolution
H. Res.1654

IN THE HOUSE OF REPRESENTATIVES, U.S.
NOVEMBER16, 2010

WHEREAS, close to 600 colleges and universitiesin

the United States and thousands of
undergraduatestudentsandfacultypursue

undergraduate research every year, providing

research opportunities that will shape the
trajectoryof students’lives and careers
andresearchers’andinstitutions’ purpose

and contributionstoacademiaandthe
research enterprise;

WHEREAS, students and faculty engaged inunder-
graduate research contribute to research across
many disciplines,including arts and humanities,
biology, chemistry, health sciences, geosciences,
mathematics, computer science, physics and
astronomy, psychology,and social sciences;

WHEREAS, research at the undergraduate level
provides both students and faculty members
opportunities forimproving and assessing the
research environment at their institution,
develops critical thinking, creativity, problem
solving,andintellectualindependence,and
promotes aninnovation-oriented culture;

WHEREAS, undergraduateresearchisessentialto
pushing the Nation’s innovation agenda forward
by increasing the interest and persistence
amongyoungpeopleinthecrucialscience,
technology, engineering, and mathematics
(STEM) disciplines, and to cultivating the
interestof would-beresearcherswhopursue
a new aspiration of graduate education after
participating in undergraduate research; and
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WHEREAS, the week of April 11,2011, would be an
appropriateweektodesignateas ‘‘Undergraduate
Research Week." Now, therefore, be it

Resolved, That the House of Representatives—
supports the designation of ““‘Undergraduate
Research Week’’;

(1) recognizes the importance of
undergraduate researchand of providing
research opportunities for the Nation’s talented
youth to cultivate innovative, creative,

and enterprising young researchers,

in collaboration with dedicated faculty;

(3) encourages institutions of higher
education,  Federalagencies,businesses,
philanthropic entities,and others to support
undergraduate research and undergraduate
researchers and their faculty mentors;

(4) encourages opportunities,including
through existing programs, for females and
underrepresented minorities to participatein
undergraduate research; and

(5) supports the role undergraduate research
can and does play in crucial research that
serves the Nation’s best economic and security
interests.

Attest: Clerk.



Foreword

Welcome to the 2025 Research and Creative Inquiry
(RCI) Day, the 20th annual celebration of student
scholarship, research, and creativity at Tennessee
Tech University! From humble beginnings nearly
two decades ago, whenfewerthan 50 posters were
presented, RCl Day has grown into adynamic event
showcasing over 200 posters representing a diverse
array of disciplines.

College education is a game changer, and
undergraduate research is an accelerator for students
totake offforproductivecareers.Thisis because
collegeeducationandresearchare nowessential for
studentstolearnskills essentialtosolve real-world
problems. In addition, students develop skills for
leadership, communications, collaboration, analytical
and critical thinking through research.

To our students: Congratulations on your outstanding
accomplishmentsandyourcommitmenttosharing
yourresearchexperiencesandfindingswiththe
broader community. For many, today marks your
first public presentation—an important milestone
signaling the beginning of your professional journeys.
Embrace this experience as an invaluable step toward
masteringtheinterdisciplinaryskills necessary

to address global challenges in human health,
sustainable resource management, cybersecurity,
energy innovation, food security, and national security.
To our dedicated faculty, staff, and campus
community: Thank you for your steadfast mentorship,
encouragement, and active engagement in student
research activities. Your ongoing support enriches our
students’ educational experiences and strengthens
our collective pursuitof knowledge andinnovation.
Please continuetoinspireandnurture collaboration
and experiential learning across disciplines, fostering
groundbreaking discoveries and meaningful
innovation.
Weextendheartfeltappreciationtoeveryoneinvolved
in making this milestone 20th annual RCl Day possible.
Special recognition goes to our judges for their
assessments,aswellasthestafffromthe Office of
Researchand Economic Developmentand the many

volunteers across campus who have dedicated their
time and talents.

Congratulations once again to all student presenters,
collaborators, and mentors whose passion and
hard work embody Tennessee Tech’s unwavering
commitment to academic and creative excellence.
Together, let us celebrate the remarkable
achievements displayed today and look forward to
evengreateraccomplishmentsahead. WINGS UP!

Dr. John Liu

Vice President for Research

On behalf of the Tennessee Tech Research & Economic
Development Team



Special Appreciation & Acknowledgments

Tennessee Tech Offices, Departments and Staff

Exercise Science

Information TechnologyServices
Library Services

Office of Communications & Marketing

Office of Creativelnquiry/QEP
Printing Services
Student Services

Tennessee Center for Rural Innovation

We would like to extend a special thanks to Kristen Deiter, professor of English, for
coordinating the paper portion of the event; and the Volpe Library, for providing poster-design
resources.

We especially wish to acknowledge David and Sherri Nichols for their endowment to that
continues to support student research and creative inquiry.



The 20th Annual
Research and Creative Inquiry Day

Monday, April 21

10 a.m. - 5:30 p.m.

Tuesday, April 22

Wednesday, April 23

9a.m. -11a.m.

Thursday, April 24

8a.m.-11a.m.

11a.m. - 12 p.m.

12:30 p.m. = 3:30 p.m.

Memorial Gym
Schedule of Events

Poster Setup

Poster Judging
Students may be present if desired. Student presence
will not impact judging evaluation.

Poster Display for Campus and Community &
Faculty Innovation Showcase

Faculty Innovation Showcase Presentations

Poster Display for Campus and Community &
Faculty Innovation Showcase

Poster Display for Campus and Community &
Faculty Innovation Showcase

Awards Ceremony

Poster Pickup-Cleanup



Abstracts

College of Agriculture & Human Ecology

Agriculture
Undergraduate Students

Wildflower Species Bloom Counts Present in Organic
Farming Pest Management

Primary Author: Knicki Hopper-Hart
Faculty Advisor: Hannah Kinmonth-Schultz, Biology

Nativewildflowers are being studiedfortheir
ability to encourage biological pest management
inorganically produced crops. Inthis research,
Tennessee native wildflowers are planted next to
eight crop plots, scattered among eight control plots
without wildflowers. The wildflower plots were
planted from a bag mixed with 15 different flower
speciesthatcontainedamixtureofannualsand
perennials with varying inflorescence types, some
requiring cold temperatures to germinate. The seeds
wereplantedinApril,andeach speciesbloomed
indiffering amounts and were present for various
lengthsoftimeduringthegrowingseason.What
flower blooms were observed compared to what was
planted? What was in bloom over the course of the
growing season?

Pictures of the wildflower plots were taken at two-
weekintervalsforthedurationofjuly 15,2024,
to November 15, 2024. These pictures were then
analyzedusingimage]to countthespeciesand
blooms presentin each picture.

Theflowersthatwerethe mostpervasivethroughout
thegrowingseasonweretheheadinflorescence
type flowers, particularly the Gaillardia pulchella.
Theleastpresentspecies seemstobeSolidago
speciosa,aspeciesrequiringatleast60days of cold
stratification.

The excess presence of the head inflorescence
flowers mightbe duetotheirhardinessbutcouldalso
betheresultofthenumberofseeds presentinthe
wildflower seed mix. The lack of Solidago speciosa
ismostlikelyduetoanabsence ofadequate cold
stratification, as the seeds were sown in April.

How Did COVID Influence the Cattle Prices and
Number of Cattle in Carthage, TN?

Primary Author: Maggie Miller

Co-Authors/Collaborators:
Addison Freeman, Animal Science
Daniel Metzgar, Agriculture

Faculty Advisor: Lianqun Sun, Agriculture

Carthage, Tennessee, has long been known for

its large cattleindustry. Along with most of the
agriculturecommunity, theregion's cattlefarmers
faced significant challenges when the COVID-19
pandemic disrupted supply chains, labor availability
and consumer demand. The immediate effects of the
pandemicincluded adropinthe demand for beef
due to restaurants closing and consumers spending
less. Thisledtoasurplus of cattle, mostlyinthe
spring and summer of 2020, as producers struggled
togettheircattle processed due totemporary
shutdowns and slowdowns at meat processing plants.
Processing plant closures and labor shortages caused
anexcess,and farmers in Carthage were faced with
difficultdecisions about howto manage their herds.
Inthis research, wewill exploretheinfluence of
COVID-19 on cattle prices and the number of cattle
inCarthage, TN,examiningthelocaleconomic,
social and agricultural factors that contributed to
changesintheregion's cattleindustry. Wewill be
using the United States Department of Agriculture
asadatasourceforthis project. Wewill compare
the factors effecting the cattle numbers from before,
during, and after COVID-19. We will create charts
andgraphs demonstrating the dataanditsrelation
tothe COVID-19virus. The purpose of this projectis
todemonstrate how COVID-19 created a downfall
inthenumberof cattleforsaleandanincreasein
the price of cattle. It will also show the other factors
influenced by COVID-19.

Impact of 4-H on Youth Development in the Upper
Cumberland Region According to 4-H Agents

Primary Author: Briona Agee
Faculty Advisor: Dennis Duncan, Agriculture

Thepurposeofthisresearchwastodeterminethe
impact(s) of Tennessee 4-H programming on current
and past4-H member’s personal growth/development
intheUpperCumberlandRegion, as perceived by

4-H Agents. The main areas of personal growth/



development consisted of leadership, character traits
and contribution to society. In order to conduct this
research,amixed method surveycreatedinQualtrics
wassentouttoeachUpperCumberland4-Hagent
(N=14) for them to answer anonymously. After TN Tech
IRBapproval, anintroductory email was sentto each
Agent, followed bythefirstsurveylinkthreedays
later. Theinitialresponse was lower than anticipated
so the researchers sent three more invitations to
participatetoeachagentonseven-dayintervals.
Thefinalresponseratewas 50%.Resultsindicate
thatwhile youth are/were involvedinthe 4-H club
activities, 4-H agents perceive that the 4-H members
have shownanincreaseinimprovementsinvolving
all focus areas - leadership, community involvement
andcharactertraits. More specifically,averages
for each focus area were about 50% improvement.
These findings suggestthat 4-H inits entiretyis an
organization that can help improve beneficial areas of
the4-Hmembers’ livesinorderto make them better
citizens and human beings.

Land Management and Conservation Practices
Utilizing Spatial Technologies

Primary Author: David Laws

Co-Authors/Collaborators: Wade Coons, Agriculture
Kayla Selby, Agriculture

Faculty Advisor: Abdul Momin, Agriculture

This project focuses on utilizing spatial technologies
toenhanceland managementandconservation
practices for agricultural producers. The primary
objectiveistoassistfarmersbyapplying precision
agriculturetechnologies suchas GPS, GIS, drones
and soil measurement tools to identify inefficiencies
and optimizeland use. Specifically, the project will
evaluate the Tennessee Technological University
Oakley Greenhouse property, aiming to improve bee
production and overall land management practices.
Throughtheuseofdronesforaerialmapping,soil
compaction testing and rainfall measurement devices,
theteamwill gather datatoassess existingland
management practices and propose solutions for
improvement. The project will incorporate techniques
learned throughout the team's academic career,
including spatial technologies such as applying GIS
software (QGIS), soil testing and web-soil-survey tools
toanalyzethe property’s resources, soil healthand
managementpractices. Thefinalresultswillincludea
comprehensive report detailing the property’s current
conditions, proposed solutions for problem areas and
recommendations for sustainable land management

practices. The ultimate goal is to inform producers
aboutthe benefits of precisionagriculture and help
themimplementsustainable practices forimproved
landandresource management. This projectnotonly
aims to improve the specific farm under study, but also
seekstoeducatethebroaderagricultural community
onthevalueofadoptingadvancedtechnologiesin
land management.

Evaluation of Four Lettuce Cultivars in a Hydroponic
NFT System for Biomass Accumulation

Primary Author: Jon Mulderink

Co-Authors/Collaborators: Jaden Barger, Agriculture
Kenneth Pierce, Tennessee Technological University

Faculty Advisor: Douglas Airhart, Agriculture

Hydroponics is a sustainable food production method
thatallows for efficient plant growth without the use
of soil, makingitideal forareaswith nutrientdeficient
soilsorchallengingclimates,andindoorcommercial
and home food production.

This studyevaluates the growth performance of four
different lettuce cultivars Salanova® Hydroponic
Green Butter, Salanova® Hydroponic Red Butter,
Salanova®HydroponicGreen Oakleaf,and Salanova®
Hydroponic Red Oakleaf. Plants are beinggrownina
nutrientfilmtechnique (NFT) hydroponicsystemina
climate-controlled greenhouse overasix-week period.
The experimental design consists of 12 replications
of each cultivarinarandomized complete block
design (RCBD). Evaluation parameters are growth rate,
maturesize, overallwet biomass weightand wet root
weight. Environmental factors suchastemperature,
pHandelectrical conductivity (EC) are monitored and
adjusted as needed.

Statistical analysis, including least significant
difference (LSD) tests, will be conducted to compare
thecultivars’ performance. Theresultswill provide
insights into the impact of genetic variation

on harvest metrics and biomass accumulation,
contributing to optimizing lettuce production in
hydroponic systems.

Effects of pH on Ammonia Volatilization
Primary Author: Kimberlin Mann

Co-Author/Collaborator: Sonni Holaway, Agriculture

Faculty Advisor: Michael Nattrass, Agriculture



VolatilizationofUreaisaprocessthatheavilyimpacts
crop production. Understanding how pH affects
volatilization couldinform producers oftherateand
timingthey shouldapplyto maximize effectiveness
and minimize pollution. Zero percent moisture and
ahigher pHwillincrease volatilization. At high pH,
the soil environment has alow concentration of H*
ions, which shifts the NHa* = NHs + H* equilibrium
toward the production of ammonia gas (NHs),
increasingvolatilization. Conversely, atlowpH, the
high concentration of H*ions favors the stability of
ammonium (NHa4*), preventingits dissociationinto
ammonia gas. As a result, NHs* remains less prone to
volatilization in acidicsoils.

We are conducting a controlled experiment to
investigate the effects of soil pH on ammonia
volatilization. Soil samples with pH values of 8
(high pH)and 5 (low pH) were placed in sealed urine
analysis cups. Urea fertilizer (46-0-0) was applied at
arateof 200 Ibs. peracre. Following the incubation
period, soil samples will be analyzed forammonia
(NHs) and nitrate (NOs~) concentrations, allowing for a
back-calculation of volatilized nitrogen relative to the
initial urea application.

We hypothesize that soils with high pH and low
moisture content will exhibit the highestvolatilization
rates,whereas soils withlow pHand 25%moisture
contentwillexperience minimalvolatilization. These
expectedresultsalignwith existing literature, which
suggests that higher pHfacilitates ammonialoss by
shifting the equilibrium toward gaseous NHs, while
increased moisture and lower pH stabilize ammonium
(NH4*) in thesoil.

Animal Science
Undergraduate Student
Cattle Composition Throughout History

Author: Jackie Jarosz

Faculty Advisor: Dennis Duncan, Agriculture

This study examinesthe evolution of beef cattle
composition throughout history and forecasts
potential changesin composition over the next 25
years. Beef cattle composition encompasses the
genetic, physiological and phenotypic characteristics
of cattle breeds that contribute to the overall beef
supply.Understandingtheseshiftsiscrucialfor
predictingtrendsinproduction, efficiency,and
sustainability in the beef industry.

Atimeline including major changes in composition,
breeding systemsused, breedimportations,and
thebeneficialcharacteristicsofthenewbreeds
was created. Through an online survey, 30 industry
professionals, including cattle ranchers, breeders,
veterinarians and beef supply chain experts were
asked to provide insights on factors influencing
changes in cattle composition and their predictions
forthe future. Of the 30 surveyed professionals,
14responseswere collected, reflectingadiversity
of perspectives on key drivers of change, such as
advancements in breeding technology, climate
change, consumer preferences and market demands.

The data gathered from these responses was
analyzed to identify common themes and trends. This
research aims to contribute to a more comprehensive
understanding of howthe beefindustrywill adapt to
evolving environmental, economic, and technological
challenges, ultimately providing stakeholders with
valuable foresight to make informed decisions
regarding breed management and industry policies.

Community Health & Nutrition
Graduate Students - Master's

Effects of Dietary Changes on Symptoms of Polycystic
Ovary Syndrome

Author: Sophia Dunn
Faculty Advisor: Darcie Bell, Human Ecology

Polycysticovarysyndromeis oneofthemostcommon
causes of infertility, affecting 20% of women of
reproductiveage.Thereisnocureorcauseforthe
condition, but lifestyle changes such as diet are
recommended in decreasing the severity of the
condition. Theliterature reviewanalyzed the effects
ofthreediets, the Mediterranean Diet, the Ketogenic
dietandthe DASH diet, on PCOS biomarkersand
symptoms in women. The studies revealed that
dietarychangesthatadheretotheketogenicdiet,
Mediterranean diet or DASH diet can improve PCOS
biomarkers.

The measurements showed improved testosterone
levels, weight loss, insulin, follicle-stimulating

hormone (FSH), luteinizing hormone (LH), LH/FSH
ratio, sexhormone-bindingglobulin (SHBG)and

insulinresistanceindex(HOMA-IR),whichinturn
helps with menstruation and fertility.



Lifestylechanges suchas dietcan positivelyaffectthe
severity of polycystic ovary syndrome. The information
given will provide healthcare professionals with
possibledietaryrecommendations for patients who
arediagnosedwith PCOS. Additionally, the reviewwill
provide researcherswiththe groundwork to conduct
furtherresearchtoassessthelong-termeffectof
these diets and cures for PCOS.

Super Seniors Staying Strong: Nutrition Education for
Older Adults

Author: Piper Smith
Faculty Advisor: Samantha Hutson, Human Ecology

Rural areas contain fewer housing, grocery stores
andresources thanurban areas. Throughoutrural
communities, nutrition education resources are often
limited due to lower populations. According to the
National Institute of Minority Health, those living in
rural areas are considered a health disparity group
since they have higher rates of chronicdisease and
poor health outcomes including diabetes, obesity and
heartdisease.Olderadults have lower calorie needs
but higher nutritional needs thanyounger adults.

In 2022, Putnam County Tennessee experienced a
15.6% food insecurity rate. The purpose of this grant-
funded projectisto provide one nutritioneducation
session forolderadults at four different libraries in
Putnam County. Each session will provide nutrition
education, handouts, food boxes and kitchen utensils.
Also, acheckoutsystemwill beinstalled ateach
library where library card holders can check out an
electricskillet, airfryer, griddle orcrock potfora
select amount oftime.

Asthegraduate student, myjobistocreatearental
kitchenappliancerecipe bookandasetofcheckout
policiesforthis system. Theending goal of my
capstone project is to increase nutrition knowledge,
skill,andaccessamongolderadultsinPutnam
County, Tennessee.Asurveywillbe providedat
theendofeachsessionanduponreturnofrented
appliance. This could potentially test their knowledge
and provide feedback forimproving the check-out
system.

Creating Low-Cost Recipes for Food Pantries

Author: Macie Long

Faculty Advisor: Samantha Hutson, Human Ecology

Onaverage, Americans canonly make five meals
without having tolook atarecipe forassistance.
Since low-income individuals have difficulties
buying groceries, many ask if food pantries and/or
supplement programs can increase the variety of food
items offered so they can consume different foods.
Many studies support the claim that recipes increase
theamountoftimeanindividual cooks athomeand
aid in reducing food waste. Other studies have found
thatcooking mealsathomecanlowertherisk of
certain chronic conditions.

To increase the number of affordable meals low-
income individuals could make at home, | created easy
recipes thatincluded items commonly received ata
local food pantry by using my nutrition knowledge
andrelevantresourcesforguidance. Therecipe book
includedvegetariandishes aswellas food safetyand
food storage tips,and can be accessedviaQR code. |
partnered with the food pantry at Woodmont Baptist
Churchandsentthemtherecipes|createdto offerto
their participants.

Potential limitations include personal food
preferences, not having the required kitchen
equipmentand not having the knowledge to make
these meals. Limitations need to be further explored
to determine the impact they have. Specifically, food
pantries offering cooking classes needto be tested
inthefuturetoestablishtheroletheymayhavein
improving thisissue.

Improving Awareness of SNAP for Eligible Students
at Tennessee Tech

Primary Author: Lia Nesbitt

Co-Author/Collaborator: Hannah Bailey, Community
Health & Nutrition

Faculty Advisor: Samantha Hutson, Human Ecology

Numerous studies of food insecurity among college
students throughout the last decade have indicated
percentages ranging from 20%to more than 50%,
which is greater than the overall US population's
average of 12%. Higherrates of food insecurity
among college students are caused byincreasing
numbers of low-income college students, higher
college costs, increased financial hardshipwithin
low- and moderate-income families, Supplemental
Nutritional Assistance Program (SNAP) regulations
that particularly eliminate many college students from
participation, etc.



Ourcapstone projectseekstoincreaseawareness/
participationinthe SNAP program among eligible
Techstudents. Wewanttoreachouttostudentsand
piquetheirinterestthrough pop-up events, office
hours and giveaways. Therefore, we can inform them
on SNAP, howto satisfyits requirements and howto
qualify for benefits. Establishing regular office hours
allows students to express their questions about the
program and gain assistance filing for benefits. This
project is significant because it permits low-income
students to have access to nutritious food, greatly
enhancingtheircapacitytoconcentrateontheir
coursework, maintain their health and improves their
likelihood of accomplishing their degree.

Supplying SNAP helps students conquerabarrier
totheiracademicachievement, helpingtoensure
they have basic nutritional needs met. The primary
goal of this capstoneistoraiseawareness of SNAP
and its eligibility criteria among students. Secondly,
identifying/addressing impediments to participation
for this demographic while enhancing students'
engagement by hosting pop-up events and office
hours to inform them about SNAP and obtain
assistance with the application.

Design Studies
Undergraduate Students
Hemp for Homes - Sustainable & Strong Solutions

Primary Author: Emma Minter

Co-Author/Collaborator:BraytonRay, DesignStudies

Faculty Advisor: Hannah Upole, Human Ecology

With homes and buildings being a necessity around
theworld, the use of building materialsis in high
demand, yet can vary depending on cost, functionality,
dependability, resources, etc. To add sustainability and
createwell-roundedhomesandbuildingsinavariety
of ways, the material “hempcrete” has been foundto
show benefits to achieve these goals. This material
canbeappliedinmanyways suchasin concrete,
hempcrete, plastic,roofing,insulation, etc., whichis
extremely beneficial in this industry.

Not only this, but hempcrete also has resistance,
robustness, a high capacity for energy efficiency, non-
toxicand naturalresistancetomold, insects,andfire,
which ultimately delivers sustainable solutions (Yadav
aetal.,2022).Inthe effortto create the mosteffective
andeco-friendlyresources, thisresearch reviewwill

be helpful to those in construction that are purchasing
andusingthesetypes of materials. Additionally, this
article explores its cost effectiveness and how it
comparestootherresourcesthattendtobeused.

Lending a Hand: Examining the Potential Disposal of
New and Existing Textile Wastewater by Application of
a Zero Liquid Discharge System, as Used in Coal-Fired
Power Plants

Primary Author: Connor Cress
Co-Author/Collaborator: Katrina Smith, Design Studies
Faculty Advisor: Hannah Upole, Human Ecology

In our modern world of global capitalism, mass
production = mass destruction,in mostcases. The
world economyisworking harder than ever to keep
up with growing consumer demand, population
booms and even increased lifespans. The textile
industry, being present universally everywhere on
earth, produces 93 billion cubic meters of wastewater
annually, andis thus responsible for one fifth of all
wastewater produced on earth. Places that these
textile factories call home (namely China, India)

have experienced total destruction of their natural
environmentduetoalackof properregulationsonthe
industryand its factories. Materials containedin said
wastewater such as toxic metals, sulfurous compounds
andresidual chlorine renderthelocalwatershedand
soil completelyunlivable bydrivingoutessential flora
andfauna.Notonlyisthisindustrylethal forlocal
wildlife, but dyes and other materials containedinthe
wastewater can’t be totally eliminated through human
filtration efforts and are making people sick as well.

Luckily, other industries have developed more
sustainable and environmentally friendly waste
disposal practicesthatmayyetprovideaportable
solution to the wastewater problem. The American
coal industry, specifically coal-fired power plants, has
inuse manysustainable, EPA-regulated practicesfor
promoting clean emissions and proper wastewater
treatment and disposal. Analyzing these practices for
potentialimplementationintothetextileindustry
could create an entirely different and more sustainable
process for textile production, aiming to eliminate
currentand existingwastewaterinordertorevitalize
local watersheds and ground soil.

Are 3D and 4D Printing Replacing Traditional
Clothing?

Primary Author: Hannah Cowan



Co-Author/Collaborator:
Jess Grossman, Design Studies

Faculty Advisor: Hannah Upole., Human Ecology

Whatifyoulearnedthatthe processof 3Dand 4D
printing textiles is the new and upcoming future of
the design industry? Throughout our research we
found that three-dimensional and four-dimensional
printing can providethe same productsthatare
currently being used, but faster. Three-dimensional
and four-dimensional printing is being used to create
textiles forclothingandshoesinamoresustainable
and practical way. Designers have discovered that
using recycled materials such as nylon, thermoplastic
polyurethane and polylactic acid to create 3D printed
textiles helps reduce waste (Spahiu T,Canaj E, Shehi
E.2020).Notonlyisthistechnologybeingusedforthe
sustainability aspect, butit canalso be usedinfields
such as the healthcare industry.

Thereis research currently being done on the use of
polymerfilamentinthe 3D printing process whichwill
open a window of research opportunities for disruptive
solutions (UrquizaE.,2024).Theyarewantingto
seeifitis possibletoincorporatedrugs before3D
printing for the health sector, such as medical devices
or splints printed to measure patients. The overall
purposeofthis paperwill betoexplaintheusesof
three-dimensionalandfour-dimensional printing

in textiles to improve medical equipment, military
equipment and clothing.

The Textile Waste Apocalypse: Can Sustainability
Survive?

Primary Author: Hailey Hraba

Co-Author/Collaborator:
Elizabeth Rainwater, Design Studies

Faculty Advisor: Hannah Upole, Human Ecology

Twenty-five point zerotwo billion pounds of textile
products are purchased a year and over 85% are

thrownintolandfills (Igini,2023,n.p.). Theaverage
consumers of any product within the textile industry
are also big benefactors. Textile waste is 8.2% of
the 100 billion clothes produced ayear, whichis 92
million metric tons of waste a year.

The main reason that the textile industry is considered
one of the biggest contributors is becauseitis made
up of hundreds of thousands of companies thatcater
tooverthreebillion peoplearoundtheworld. The

struggle of sustainability within the textile industry

is caused by both the producer and consumer. In
response to the growing concerns about sustainability,
the textile industry has explored numerous strategies
tominimizethevolume of waste generated annually.
Some methods of recycling are chemical recycling,
mechanical recycling, upcycling and take-back
programs. These methods of sustainable recycling
requireall parties to participate and contribute. This
researchisanin-depthanalysisandwillaidin the
educationandapplication of sustainable solutionsin
the textile industry.

Powering Humanity’s Future

Primary Author: Adriana Carter

Co-Author/Collaborator: Jacob Parish, Design Studies

Faculty Advisor: Hannah Upole, Human Ecology

How canyou be more sustainableinyoureveryday
life?Solar panelsareanimportant partof future
sustainabilityinthe designworldand more people
need to use them. Solar panels are used to convert
the power of the sun into usable electricity, but is
the efficiency of this process worth the high upfront
cost?Thewaythesolarpanelsareconstructed,
manufactured,andinstalledisamainreasonofthe
higher price that’s it takes the get them into more
homes, businesses, etc.

As you readthis review, you’ll go through four main
topicsoversolarpanelsforourresearch.Whatare
solarpanelsandhowaretheyconstructed?Howdo
solar panelsimpactthedesignworld? Are solar panels
effective? Are questions that were asked to get to the
answerof “Whyare people notusingsolarpanels?”
Overall, thereare manyfactorsintowhy people do not
use solar panels, anditall leads to this main reason:
cost. This research will be helpful to those who want
to learn more about solar panels as well as buy them
for their home, business or building.

Microfibers or Macro-Concerns?

Primary Author: Grace Moss

Co-Author/Collaborator: Emma Peters, Design Studies
Faculty Advisor: Hannah Upole, Human Ecology
Didyou knowtheproductionofsynthetictextiles

increasedfrom 63 milliontonsto 67 milliontons
from2021t02022(KaManChan, 2025)?Didyoualso



know the waste produced made its way to our water?
Microfiberpollutionisgrowingatafasterratethan
ever before, which means its consequences could be
closerthanever.Overthelast50years, scientists have
been studying the concentration of anthropogenic
litter in the waterways and their impacts, both
environmentallyandtohumanhealth. Alongwith
the production of these synthetic textiles, fast-
fashion's growing popularity could also put us further
intothisenvironmental concern.Fast-fashionbeing
“characterized by its rapid trend turnover contribute(s)
to the overaccumulation of synthetic textile waste,
[then]leachesout[microfiber] pollutantsintothe
environmentupon disposal” (McCay, 2024).

These problems pointtothetextilesindustrybeing
our main contributor. Almost every step in these
processes leads to more pollution, and with loose
regulations, the neglect from the commercial textile
industry can end up poisoning aquatic ecosystems.
It doesn’t stop there, either. With recent studies
showing that if this problem keeps growing, it
could end upimpacting the health of humans, as
well. The condensedresearchinthis review could
help all consumers by holding the textiles industry
accountable forthewaste causingthis crisis.

Operation Vicuna: Exploring Animal Rights in the
Textile Industry

Primary Author: Nick Chisam

Co-Author/Collaborator:
Mariana Gaspar, Design Studies

Faculty Advisor: Hannah Upole, Human Ecology

Whatis the mostexpensive textile you have ever
purchased? One animal that lives in the Andes
Mountains in South America produces afiberthatis
worth $770perkilogram.Thisfiberisshearedfroma
very elusive animal called the vicuna. Onereasonthe
fiberissoexpensiveisbecausetheirfiberissofine
butsurprisinglywarm. Theirrarityis anotherreason
whythe fiberis so expensive.Inthe 1960s, their
population dwindled down to only 6,000 but has gone
back up to127,000.

Poachingwould notgeneraterevenue evenifit
was legal. South American governments have put

in many conservation efforts, bans on poaching and
restrictionsonsellingtorevivethevicunapopulation.
The method usedto captureand shearvicunasis
very unique and safe compared to other processes

of shearing for other animals’ fleeces. It is inspired

by indigenous Incan tribes' method of capturing and
shearing animals for their fleeces called “Chaku”.
This review will explore whether these methods of
conserving the vicuna population, and how the Chaku
could be used for helping populations of endangered
animals with textile fabric in other regions.

Innovative Cacti-Based Textiles
Primary Author: Lucy Wright

Co-Author/Collaborator:
Ella Richardson, Design Studies

Faculty Advisor: Hannah Upole, Human Ecology

Imagine a future where the latest textile is created
from a plant that can be grown in your own
backyard. Cacti-based materialscanbeusedto
replacetraditionalleather, plasticand evenadditive
substances for textile dyeing. In recent years, studies
haveshowntheimportance of sustainabilityinleather
productionandsingle-useplastics,seeingasthe
textiles industry is one of the world’s largest polluters.

Althoughleatherhasindependentbenefitsasa
long-lasting, durable textile, it also has unfortunate
downsidesinthe productionprocesslikewater
pollution,chemicaluseandanimalwarfare. Likewise,
single-useplastics containchemicalsthathavea
lifelong cycle which produces upwards of 6,300 metric
tons in the United States alone, with only 567 metric
tons being recycled (Chen, 2020).

Cactiareabeneficialreplacementbecausetheyare
easytogrowand harvest, all parts of them can be
utilized, andthe products are overallless harmful
to the environment. Cactus-based materials are
quitesimilartoleatherandarealready being used
for carinteriors and fashion items. For plastics, a
biodegradable cactus-based replacement is currently
beingdevelopedandwill soon be usedforpackaging
andfood. This synthesis of currentresearch will be
helpful to inform consumer opinions regarding textile
alternatives such as cactus-based leather.

Tiny Degraders, Big Impact
Primary Author: Brant Billen

Co-Author/Collaborator:
Jazzania Romero, Design Studies

Faculty Advisor: Hannah Upole, Human Ecology



Did you know the USis responsible for over half of
the carpet produced globally, contributing to the
world's 92 milliontons oftextilewaste produced
everyyear? Twelvebillion square feetof carpetis
made and manufacturedin the United States alone.
Carpet made today is almost exclusively made of
synthetic fibers, which can take hundreds of years to
decompose. These synthetic fibers including nylon,
polyester and polypropylene leak harmful chemicals
intoourenvironment, leavingalonglastingstainon
our planetwe as humans have done for years now.

There are very few eco-friendly carpet waste options
availabletoday,as mostusedcarpetisthrownin
landfills orburnedinaprocess calledincineration.
Microbial biodegradation however, is “the process by
which microorganisms break down organic matter,
suchasplastics dyesandenvironmental pollutants”
(Shilpa,2022).The processis “broughtabout bythe
metabolic and enzymatic actions of microorganisms
like bacteria, yeast, and fungi” (Cia, 2020).

This new method reduces toxicity, is more sustainable,
andcanbeamajorcontributortoacleanerplanet.
This collection of current research will be helpful
toconsumersaimingtorecycletheircarpet,aswell
asgivenewavenuesandreadilyavailable microbial
decomposing options to environmentalists and the
local governments responsible for managing waste
services.

From Rags to Rooms: Textile Waste as Thermal
Insulation

Primary Author: Valerie Maynard

Co-Authors/Collaborators:
Bayli Whitehead, Design Studies
Aaronjerd, Design Studies

Faculty Advisor: Hannah Upole, Human Ecology

Eachyear, 92 milliontons of garmentsendupin
landfills and 500 billion USD is lost because of

this, regardless of the fact textile waste is easy
torecyclewith properknowledge(Igini, 2023).
Moreover, discarded apparel has manifested in natural
environments, like in the Atacama Desert and the
beaches in Ghana (Deheyn, Ayesu, The Or Foundation,
& Skinner, 2024; Duong,2021).

Toreduce textile waste, one solutionis to recycle old
garments into building insulation. Recycled insulation
is aviable option as textile waste retains many of the
same qualities as traditional insulating materials. This

review will show the comparison of which recycled
textile waste fiber or fiber blend is best for building
insulation based off thermal performance, longevity,
efficiency, accessibility and cost; with the intent of
making recycled insulation more available and widely
usedforbusinessesandconsumers. Thisanalysis of
textile waste being converted into thermal insulation
will be helpful to the construction sector who work
withdifferenttypes ofinsulationwithan abundance
ofhealthhazards,aswellastheenvironmentwith
the greenhousegasemissions,non-renewable raw
materials, and fossil energy being reduced.

Beyond The Hide

Primary Author: Amber Rodriguez
Co-Author/Collaborator: Itua Uduehi, Design Studies
FacultyAdvisor:Hannah Upole,Human Ecology

The fashion industry is the second most polluting

industry in the world, the oil sector being first (Burn,

Ciccullo, 2022). Itis without aquestion that leather
is one of the mostimportant textile materials in the
fabric industry today. In order to preserve and ensure
thecontinueduseofthisversatile material,research
hasbeendonetocontinuethe production of leather
or offer safer, more sustainable leather alternatives.

The data observed will be useful to textile
manufacturersand consumers ofleatherproducts,
as efforts for both parties will be needed to prevent
the halt in production. When producing leather
goods, the processinvolving preparingtheskinofa
hideto become afinished leatherinvolves so many
unsustainable chemicals to eliminate all thebacteria
while also creating the look of the finished leather.
The tanning process releases so many chemicals and
toxinsthatareharmfultothe manufacturersandthe
ecosystem. Seventy-five percent of the raw material
becomeswaste duringthetannery process (Agnes,
2024). This review aims to determine whether leather
alternatives or more sustainable methods would help
toreduceairandwater pollutionin ourecosystem.

The Dark Side of Denim
Primary Author: BellaHawn

Co-Authors/Collaborators:
Davis Hartman, Design Studies
Aryan Dogra, Design Studies

Faculty Advisor: Hannah Upole, Human Ecology



When it comes to unsustainable manufacturing, blue
jeans are no stranger. The classic American garment
has been spreadacross the globe, and due to their
popularityworldwide, they are producedonalarge
scale that in turn increases their unsustainable
footprint. Water consumptionandair pollutionare
some of the biggest issues in denim production. Each
pairofjeansusesjustunder4,000 liters of water
andemitsroughly33.4kgofcarbondioxideintothe
atmosphere (Asmi, Zhang, Anwar, Linke & Zaied, 2022,
p. 1781). The social and environmental consequences
of their manufacturing are far-reaching.

Although many of their consumers are unaffected, the
workers who make blue jeans are not (Radhakrishnan,
2016, p.90). In addition, their production leaves behind
large amounts of textile waste. There are many ways
toreuse and recycle the waste created by blue jean
manufacturing. This wasted fabric can become a
totallynewproductbybeingsynthesizedintoethanol
(Jeihanipour & Taherzadeh, 2008, p.1007). In addition,
it can be reused by the textile industry by being
turned into raw materials that can be woven into
newfabric(Continetal.,2022,p.5).Overall,research
shows that the current manufacturing process for blue
jeanscould(andshould) beimprovedand made more
sustainable. This collection of current research will be
usefulforindividuals in the clothing manufacturing
industrywhowishtoimprovethesustainability of
their production process and their product.

Did you know you can 3D print a house? Sustainability
of 3D printing concrete

Primary Author: Carley Johnson
Co-Author/Collaborator: Noah Spivey, Design Studies
Faculty Advisor: Hannah Upole, Human Ecology

Didyouknowthatconcrete contributes significantly
toairandwaterpollutioninthebuildingindustry?
Although concrete has been significantly beneficial to
the construction of buildings and homes, itis one of
the least sustainable building materials and causes
issues when it comes to carbon footprint. 3D printing
has helpedwithadvancementsinsomanyways,
especiallyin medicine,the automotiveindustryand
the planeindustry. It canalsohelplimitunnecessary
waste and the need for raw materials.

Switching out regular concrete for 3D-printed concrete
can solve many environmental issues that concrete
andtheconstruction process cause, like lowering the
environmental footprint. 3D printing concrete can

also help architects have more design freedom when
it comes to geometrical shapes inside of buildings
or geometrical shaped buildings as awhole, which
can sometimes contribute to the air flow or energy
efficiency of that building. 3D printing building
materials has been around for decades, and although
there are benefits to 3D printing, there are limitations
suchasdurability, technologicallimitationsand
negative economic and social impacts. This review
aimstoinvestigatewhetherwe can completely swap
out regular building concrete for 3D-printed building
concrete or if we can only switch it for some parts of
the building cycle.

From Waste to Worth: Improving Upholstery Recycling
for Sustainable Interiors

Primary Author: Alyssa Emory
Co-Author/Collaborator: Ethan Boles, Design Studies
Faculty Advisor: Hannah Upole, Human Ecology

Only 20% of the world’s total textile waste is
biodegradable (Yalcin-Enis, Kucukali-Ozturk, & Sezgin,
2019).Upholsteryrecyclingisnecessarytominimize
environmental harm because furniture waste contains
synthetic materials, foamand chemicalsthatcan
pollute landfillsand require alotofenergyto produce
newproducts.Whiletherecyclingoffurnitureand
upholstery is possible, most current processes are
ineffective orcostly; however, researchintolow-cost
and innovative methods for recycling and reusing such
materials is still in its early stages.

With better material selection, moreinfrastructure
and heightened consumer and industry engagement,
therecyclingofupholsterycanbebotheffective
andsustainable. The need for sustainable practice
intheinteriordesignindustryishigherthanever,
particularly in recycling upholstering. The knowledge
gap exists in upholstery’s material difficulties and
recycling efficiency since current recycling practices
arestillinefficientorunaffordable. Closing this
gap through new recycling technologies, advanced
material design and consumer participation can
help move the industry toward sustainability. This
collectionof researchwill be helpfultomanufacturers
producing goods involving upholstery and consumers
whowanttobe moreinformed andinvolved with their
environmental impact.

Goodnight, Sleep Tight, Dream of Chemicals Tonight

Primary Author: Adriana Roeder



Co-Author/Collaborator: Sara Pistole
Faulty Advisor: Hannah Upole, Human Ecology

Isyour mattress causingharmtoyou,yourfamilyor
others?What happens toa mattress atthe end of its
life? Who does this affect and why should we care?
Thesearethe questionsthatinspiredtheresearch
conductedinthis review. Inthis review, we will
explore the differences between regular mattresses
and organic or “eco-friendly” mattresses, in an effort
toconcludewhichisbetterfortheconsumerand
the environment. We will cover the various ways a
mattress can be recycled and be used beyond the
bedroomaswellasthe mattressindustry’s current
productionstandards forbothregularandorganic
mattresses.

The recycling of mattresses is important to this study,
as mattressesare someofthemostproblematic
types of waste, otherwise known as household
waste (Conesa & Tomas, 2022). We will also
explorewhat chemicalsare utilized inyourtypical
mattress (antimonytrioxide, boricacid/zinc borate,
decabromodiphenyl oxide, melamine and vinylidene
chloride (Thomas and Brundage, 2006)) and why these
chemicalsare not presentinanyorganic mattresses.
This collection of researchwill be helpfulto every
mattress buyerand anyone looking to broadentheir
environmental knowledgeinregard to textiles.

Environmental Sciences
Graduate Student - Doctoral

Soybean Quality Evaluation Using Artificial
Intelligence and Hyperspectral Imaging

Primary Author: MD Bayazid Rahman

Co-Author/Collaborator:
Ahmed Avatar Tulsi, Agriculture

Faculty Advisor: Abdul Momin, Agriculture

This studyaims to developanadvanced system for
detecting and classifying Materials Other than Grain
(MOG) in harvested soybeans using Hyper-Spectral
Imaging (HSI) and machine learning (ML) techniques
toenhance crop quality. HSlin the 400-1000 nm
rangeisintegratedwith Altoenhancedetection
and classification accuracy. The experimental setup
involves capturing hyperspectral images of harvested
soybeansamplesfollowed bydataprocessingto
correctrawimages and reduce noise using median

filtering.Principalcomponentanalysisisusedto
reduce data dimensionality while retaining key
spectral-spatial features. ML models such as Random
Forest (RF), Support Vector Machine (SVM), and
Spectral Angle Mapper (SAM) are applied to classify
soybeans into four main categories: normal, split,
diseasedand otherinert materials suchas stemsand
pods. Preliminary results suggest that combination of
HSland MLenhances harvested grain classification
accuracycomparedtoexisting methods. Effortsare
ongoing to fine-tune the models to ensure consistent
performance across different soybean varieties.
Finalresults,expected bythe conference,aimto
demonstrate the potential of Al-powered HSI systems
foradvancing soybean quality evaluation.

Human Ecology
Graduate Student - Doctoral
Fighting Food Insecurity on Campus
Primary Author: Alexandra Garcia

Co-Author/Collaborator:
Reagan Baker, Human Ecology

Faculty Advisor: Samantha Hutson, Human Ecology

Foodinsecurityamong college studentsis agrowing

concern that impacts academic performance and well-
being. This project aims to increase awareness and
accessibility of Tennessee Tech University’s on-campus
food pantry by organizing monthly pop-up events that
distribute shelf-stable meal kits and educate students

on assistance options that are on campus.

Aseries of five pop-upeventswill be heldinhigh-
traffic campus locations over a semester. Each
eventwill provideupto 25 shelf-stable meals kits
and informational materials. Outreach efforts will
includemarketingand engagementwith student
organizations.

Pop-up events successfully engaged up to 25 students
per event, with meal kits distributed at a rate of 80-
100%. Food pantry visits increased approximately
25%eachevent, indicatingimproved awareness and
utilization. However, stigma remained a barrier, as
somestudents hesitatedtotake meals, believing
othersneededthemmore.Marketingstrategies,
including social mediaengagementandfood pantry
informational brochures were usedto helpincrease
participation. Additionally, event timing and location
were foundto be critical factors in maximizing



attendance. Limited funding required adjustments to
meal distribution to ensure sustainability.

By directly addressing student food insecurity, this
project promoted both short-term supportthrough
food distribution and increasing awareness of the

on campus food pantry. The findings highlight the
importance of targeted outreach, strategic marketing,
and stigma reduction efforts in campus food security
initiatives. Future efforts should focus on expanding
marketing strategies, increasing funding sources and
strengthening collaborations to enhance food pantry
engagement.

Undergraduate Students

Societal and Economical Impacts of Childhood
Poverty

Author: Sophia Enriquez, Mary Below Scholarship
Faculty Advisor: Rufaro Chitiyo, Human Ecology

Lookinginto mytopic, howdoes growingupin
poverty impact someone societally andeconomically
laterinlifechallengesthewaysomeone'slifecan
playoutinsociety. Thiscanresultinalack of self-
confidence,challengesinfindingacareer, behavior
issues and complications in financial situations.
Investigating this research challenges bias towards the
simplicity of escaping poverty.

Lookingintotheresearch, the focus was learning
theeffects of povertyinchildhoodandlookingfrom
there. In further investigation these participants were
selected fromawide arrayand studied from birthto
theage of 15. More collected data revealed how our
economicissuescanboundonetopoverty, howyour
lifestyle growing up playsapartinyourbehavior
and howthroughall thetrials you can break the
generational cycle.

Career-wise, anyone who is working with individuals
whohave beenimpacted, | suggestimplicating
learning about what this research has said and
including the background knowledge while working
with clinics. Connectingwiththemonadeeperlevel
andguidingthemtoseethatthereare waysto break
thecycle.Infurthernotice, mydesireistoopen
eyes towhat has bounded millions to alifestyle of
brokenness.

Reintegration of Survivors of Childhood Human
Trafficking Back Into Society

Author: Audrey Presley, Hope, Presidential, Federal
Pell Grant, TN Student Assistance Award

Faculty Advisor: Rufaro Chitiyo, Human Ecology

Childhood humantraffickingisanissuethataffects
individuals of alldemographics and leaves survivors
withthetask of building backtheirlives. The purpose
of this synthesis was to investigate what reintegration
into everyday life entails for survivors of childhood
human trafficking. Theliteraturewas selected using
keywordsand phrases suchaschildhoodhuman
trafficking, reintegration, survivors, traumatic and
navigation. Theliteraturefocused ononlychildhood
survivors, had to have a clear abstract, and the
methodologyusedhadtobe quantitative. Literature
focusingonadultsurvivors,withunclear parameters
intheabstract, orwith qualitative methodology
wasruledout.Thesynthesiswasorganizedintotwo
themes: mental and emotional reintegration, and
medicaland physicalreintegration. Similarities in
theliteratureincludedthatingeneral, participants
experienced negative effects. Specifically, research
findings showed high rates of mental illness,
emotional difficulty, poor health outcomes, and
troublefindingemploymentduringreintegration.
Future researchers should consider incorporating other
domains of reintegration like social, economic and
family adjustment. Professionalsinthefield should
keepin mind all domains of reintegration to provide
survivors with resourcesto equip themforsmoother
reintegration back into society.

The Connection Between Early Childhood
Hospitalization and Perceptions of Healthcare in
Adulthood

Author: Kaelyn Adams, Hope, Presidential Scholars,
Human Ecology, Honors

Faculty Advisor: Rufaro Chitiyo, Human Ecology

Thedissatisfactionwiththe healthcare systeminthe
United States hasledtoanunwillingnesstoseek
medicalservices. Thisliterature synthesisexplored
the connection between earlychildhood healthcare
experiencesandperceptionsinadulthood.lsought
toanswerthe question of hownegative experiences
in early childhood affect general attitudes and
willingness to seek healthcare services in adulthood.
Researchwas selected based on age of participants
and location, focusing on experiences in early
childhood, birthtoage six, and adult perceptions.
All studies took place in a children’s hospital or
practitioner’s office. The synthesis was organized as



follows: factors contributing to negative healthcare
experiences and the use of experiences as a predictor
for future behaviors and perceptions. There was a
correlation between experiencesin early childhood
and negative perceptions in adulthood. There are
gapsinwhythenegative experienceswereimpactful.
Communication resulted as the most influential factor
followedbyestablishingcopingskillsand proper
caremanagement.Thisindicatesaneedforchildlife
specialistsand careteamstofocusontheseareasas
well as aneed for team cohesion. More qualitative
research is needed to bridge the gap between
experiences and perceptions.

The Effects of Child Abuse on Cognitive Development

Author: Maya Most, Pell Grant

Faculty Advisor: Rufaro Chitiyo, Human Ecology

This literature synthesis is about how child abuse
affectsindividualsin manyways,includingtheir
emotional wellbeing, how they function and their
social connections. This project was meantto help
expose the long-term effects that child abuse has on
cognitive development. The research question under
investigationis: “Whatare the long-term effects of
child abuse on cognitive development?” To locate
articles forthis synthesis lused key terms like child
abuse, cognitive development, childabuseinto
adulthoodand effects of abuse. lexcludedarticles
thatdidn’t pertaintochildabuseandfocusedon
abuse ingeneral.

Someofthefindingsinthereviewedresearchshowed
thatchildabuse canhave manynegativeresults;it
canaffectchildren's performanceinthe classroom
leadingtobadgradesandhighstresslevels. Another
resultis loss of memoryinvictims. Lastly, itis linked
tostrugglesin social environments, which makes it
harderforpeopletoformrealsocialconnections.
Thisresearch putsanemphasisontheimportance of
early intervention and that is something professionals
should consider. Futureresearchers mustfocuson
effectiveways to preventchild abuse. Inconclusion,
this synthesis explored the long-term effects of child
abuse on cognitive development.

The Effects of Play on Child Development

Author: Sydney Crownover, HOPE Scholarship,
Presidential Scholarship

Faculty Advisor: Rufaro Chitiyo, Human Ecology

This synthesis explored the topic of different types of
play children engage in. The purpose of this synthesis
wastodiscoverthebest practicesforfacilitating
thedevelopmentofchildrensotheycanbecome
healthy members of society. | soughttoanswer how
different types of play affect children’s development.
Theliteratureincludedinthis synthesis was chosen
by searching key terms like play and children’s
development and was narrowed down by criteria such
as participant age being preschoolers and similar
types of play. The synthesis discussed first the effects
of pretend play, thenfather—child play,andlastly
outdoor play.

Results showed that adult interaction facilitatedricher
play experiences, and play helped develop cognitive
skills like executive function. Thereare somegapsin
theresearch, as not all of them looked at every age in
the preschoolyears. Overall, theresults showed that
eachofthedifferenttypesofplayexamined positively
impacts children’s development. Implications that
can be drawn from this synthesis for professionals
would be to implement more fantasy and outdoor
playin preschool settings, and to encourage more
father-child play in the home for preschoolers. Future
researchmustfocusonbroaderagecategories.

Children's Developmental Outcomes Based on
Different Types of Play

Author: Sarah Wright, Hope Scholarship
Faculty Advisor: Rufaro Chitiyo, Human Ecology

Inthis project, | explored the developmental
outcomes/effects of different play styles throughout
childhood. The area of play is not thought to be
important, and parents need to be educated about
this topic. The purpose of this synthesis was to inquire
thedetrimental consequencesthatcanoccurifplayis
withheld, orifthe children getlittle tonoexposure to
play.Iselected literature based onwhetheritfocused
onplaystylesinchildrenofallages. lincludedarticles
from scholarlywebsites and also those based on the
style of playthattheresearchinvestigated.lexcluded
researchthatwas based on one child specificallyand
focused onstudiesthatlooked at childreningroups.
Results showedthatchildrenwhoare exposedto play
can cope, socialize and communicate better than those
that aren’t. In addition, pretend play drives motivation
andself-regulationand play-basedlearningfosters
trustandeducationthroughcomfortable modalities.
Professionals must provide parenteducation witha
focus onincorporating play and address the impact
of play on adolescence specifically related to social



success. Future research must examine how vital play
is for children of all ages.

Parental Substance Abuse and Childhood Emotional
Intelligence

Author: Cambridge Gables
Faculty Advisor: Rufaro Chitiyo, Human Ecology

Substanceabuseisacomplex problemthathas
beenalteringfamilydynamicsforages.Parental
substance abuse is considered an Adverse Childhood
Experience (ACE) for childreninthesefamilies. The
research question under investigation was, what is the
relationship between parental substanceabuseand
the emotional intelligence and coping mechanisms of
their children?lchose literature discussing parental
substanceabuse, familysystemstheory,andthe
emotionaldevelopmentand psychiatric morbidity of
children. l excluded literature including children above
the age of 12.

In my literature synthesis, | addressed emotional
intelligence, child growth and development in
substance abuse contexts, the relationship between
emotionalintelligenceand substanceabuse, and
concluded with recommendations for professionals
topreventadverseeffectsandworkwith familiesto
provide necessary support. Most literature agreed that
any ACE will disrupt brain development, which can
lead to poor mental healthand coping mechanisms,
butnotonwhichmentalaspectis mostimpacted
by this ACE. Professionals should be educated on
howtoworkwith children duringand after parental
substanceabusetoreducetheriskof negative
outcomes. Futureresearch mustfocusondifferent
age categories of the children experiencing parental
substance abuse and its consequences.

The Link Between Social Media Use and Mental Health
Outcomes in Children

Author: Olivia Gonzalez
Faculty Advisor: Rufaro Chitiyo, Human Ecology

Thisstudyexaminestherelationship betweensocial
media and children’s mental health outcomes. An
alarmingnumberofchildrenonsocialmediaare

repeatedly experiencing low self-esteem, poor
quality of sleepand depression. The purpose of this
research is to understand the potential harm of social
mediaonchildren’s behavioral health by analyzing

factorssuchas:frequency, mediaplatformusedand

screen time. A meta-analysis was conducted of six
different studies which were published on government
websites or referenced in parent advocacy articles.
Thestudieswerefoundusing keyterms“social
media and concerns for children.” The participants
were childrenagedeightto 17;selectedviaschool
recruitment. The studies revealed withthe age-
restrictionof 13yearsold, childrenasyoungas
eight are exposed to social media’s content. Ninety
percentofteenshaveasocial mediaaccount.
Children spending more than three hours a day on
social mediaareat higherrisk. Practitioners should
recommend children only spending 30 minutes to two
hours aday onsocial mediaand address the issues
that accompany. Researchers' implications: examine
parental involvement and work with psychologists. In
conclusion, the research revealed a strong correlation
between excessive social media use and several
mental health concerns.

Factors Contributing to Child Life Specialists’ Burnout
Author: Ali Hicks, Human Ecology Alumni Endowed
Faculty Advisor: Rufaro Chitiyo, Human Ecology

Thereare manycontributingfactorsthatleadto
burnoutinthefield of Child Life. This resultsin
ashortage of Child Life Specialists inthe field.
Thepurposeofthisprojectwastoexaminethe
most common factors that contribute to Child Life
Specialist's burnout. Tolocateresearcharticles, |
searchedGoogleScholarandusedthekeytermchild
life specialist burnout. | selected articles based on
relevancy. Tokeeptheresearchrelevant,lexcluded
articlesthatwere morethan35yearsoldandthat
occurred outside of the U.S. The participantsin the
studieswere Certified Child Life Specialistswho
hadexperiencedburnout. Theresults proposedthat
therelationships between supervisors and staff, the
numberofyearsinthefield, and the unitinwhich the
Child Life Specialist worked were top contributors
to experiencing burnout. Practitioners should
implement effective self-care and a work-life balance.
Researchers should examine Child Life Specialists’
personality types and conduct a longitudinal study. In
conclusion, Child Life Specialists areata highrisk for
developing burnout and researchers have investigated
the contributing factors.

Post Graduation Benefits of Life Skills Education

Author:
Hannah Frady, Gary-Bailey 4-H, Tech Pride



Faculty Advisor: Rufaro Chitiyo, Human Ecology

This literature synthesis explored the necessity of
reintroducing Home Economics into rural Tennessee
high schools to prepare students forindependent
adulthood. The research problem centers on the
decline of Home Economics education due to
shiftingeducationalpriorities, budgetconstraints,
and persistentgender biases, leading to students'
lack of essential life skills such as financial literacy,
household managementandcareerreadiness. The
purpose of this project was to analyze existing
research on the impact of life skills education and
advocate for its reintegration into school curricula to
enhance student preparedness for adulthood. Methods
for this research involved selecting peer-reviewed
studiesandreports fromacademic databases using
keytermssuchashomeeconomicseducation,life
skills curriculum, financial literacy in high schools and
genderbiasineducation. Results showedthatlife
skills education improves financial independence and
stability, project-based learning enhances students'
problem-solving abilities, and addressing gender
biases can increase male engagement in Home
Economics programs. Implicationsfor practitioners
include incorporating project-based learning in
curricula. Future studies should investigate the
long-termeconomicimpactoflife skills education
and explore strategies to increase male participation
in these courses. In conclusion, reintroducing home
economics can enhance students' preparedness for
adulthood and economic self-sufficiency.

The Impact of Therapy Dogs on Hospitalized Children’s
Coping Skills

Author:
Addison Howard, Presidential Scholarship, Mary Lee B
Stewart & William K Stewart Jr Endowed Scholarship

Faculty Advisor: Rufaro Chitiyo, Human Ecology

Facility (therapy) dogs have been used as a
psychosocial intervention for children in the hospital
formanyyears. This study questionsifthesefacility
dogs help increase coping skills for hospitalized
children. Literature was selected based on the key
terms, “therapy dog”, “children”, and “hospital”.
Literature hadtoincludeeitheranalysis of either
apriorordirectinteraction betweenachildanda
facilitydog. Then,indicate howthe child was affected
by the interaction. Information about facility dogs
andtheireffects was organizedas follows;intended
effects of facility dogs, child-reported effects and
professional-reported effects. Literature found that

interactionwithafacilitydogis beneficialforachild’s
coping. Studies agreed, when children interacted with
afacilitydogcopingincreasedandstressdecreased.
Basedoncurrentresearch,itisunknownifthisis
thecasewithchildrenwithbehavioraldisorders.
Overall, studies indicated that hospitalized children’s
coping benefits frominteraction with a facility dog
and thatfacility dogs are an effective psychosocial
intervention. Future research should investigate

the validity for specific patient populations.
Recommendations are: facility dog programs should
be more widelyimplementedin children’s hospitals
to promote coping, reduce stress levels and normalize
the environment.

Child Neglect: A Common but Unclear Form of
Maltreatment

Author:
Adia Byron, Honors Academic Scholarship

Faculty Advisor: Rufaro Chitiyo, Human Ecology

Childneglectisambiguouslydefined despite being
a common form of child maltreatment. The purpose
of this synthesis was to examine and compare
research on what qualifies as child neglect, methods
foridentifying child neglect,and proposals for
prevention and intervention of child neglect. Research
articlesthatdiscussedthe definition of child neglect,
identifying child neglect,andtheimpactof child
neglectwasincluded,whileresearchfocusingon
otherforms of child neglectwas excluded from
the synthesis. My synthesis was categorized into
identification, intervention and prevention, and
outcomes.Theresearchidentifiedimpacts of child
neglect, such as collective responsibility, gender
norms, and obedience expectations, within different
communities;additionally, researchindicated
that longitudinal studies may be beneficial for
differentiating child neglect from other forms of
child maltreatment. Results showed that child
neglect negatively impacts the child by increasing
therisk of droppingoutofschool, suicidalideation
and withdrawing from peer relationships. Suggested
methods for intervention included supporting
student-teacherrelationshipswithinschools.
The negativeimpacts identified by avariety of
research demonstrate why it is important to discuss
methods for identifying child neglect and providing
intervention for children and families.

Reviewing the Correlation Between the Mediterranean
Diet and Diabetes Symptom Management



Author: Jadyn Norman
Faculty Advisor: Allison Coutinho, Human Ecology

The Mediterranean diet has been practiced around
theworld for cultural reasons and health. This diet
consists of plants products and lean proteins. Since
this lifestyle avoids processed foods, researchers
hypothesizeits benefits forcertainillnesseslike
diabetes. Diabetes affects millions of people
worldwideandisapressingissue.Thepurposeof
this literature review was to review the correlations
between the Mediterranean diet and diabetes
symptom management. Althoughtherewereno
exclusioncriteria, articlesincluded hadto berelated
todietand diabetes. Primary peer reviewed articles
date back to 2014, with only one article being from
2009. Key words used were Mediterranean diet,
diabetes, type 1, type 2, prediabetes and gestational.
Results showed that the Mediterranean diet improved
glycosylated hemoglobin, fasting blood glucose and
glycemic control in those with prediabetes, gestational
and type 1 and 2 diabetes. Additionally, there has been
proofofreducedincidence of diabetickidneydisease
inthose following this diet, although there has been
no statistical significance in the occurrence of diabetic
neuropathy or diabetic retinopathy. In gestational
diabetes, results showed a 6.3% decrease in the
incidencewiththose onthe Mediterraneandiet. With
the Mediterranean diet, health care professionals who
have not been thoroughly educated on nutrition or
diet were ill-equipped when asked about components
ofthediet. Thisisimportantbecauseifthereisan
association betweendietandglycemiccontrol of
diabetic patients, education should be implemented to
improve client care.

Is There an Association Between the Mexican Diet and
Obesity in the Mexican Population?

Author: Jennifer Velasco-Perez
Faculty Advisor: Allison Coutinho, Human Ecology

About 75% of the Mexican population is obese or
overweight which could be due to sugary drink
intake, diet and behavior. The purpose of this
literature review is to see if there is a correlation
with sugar-sweetened beverages (SSB) consumption,
thewesternized dietand behaviorsandthe Mexican
population being obese or overweight. Peerreviewed
articlesfrom 10years previous were used alongwith
keywords including: obesity, Mexico, sugary drinks,
agua frescas, Mexican diet, traditional diet and
westernized diet. Results showed that the Mexican

population along with Mexican Americans consumed
a large amount of sugar, including sugary drinks like
aguafrescas. Results also showed that the tax that
was implemented on SSBs in 2014 did not stop the
purchaseorconsumptionofSSBsduetolowcost
of tax, preference and addiction. The studies also
showed that about 68% of the Mexican population
eatwhatis considered a"Westernized diet’whichis
lowfruitsandvegetablesand highermeatandsugar
consumption. A study also showed that mothers
oversee nutritionwhile fathers arein charge of
exercisewhenitcomestothechildren.Resultsalso
showed that when provided resources, the Latino
population seems to be unaware of the resources
provided.

Nutrition Strategies Associated with Improving
Symptoms and Preventing Long-Term Complications in
Women Diagnosed with Polycystic Ovary Syndrome

Author: Holly Jones
Faculty Advisor: Allison Coutinho, Human Ecology

Polycystic ovary syndrome is a hormonal disorder
thatischaracterized byanincreased production
ofandrogensinthe ovaries. Indicators for this
disease are increased testosterone levels, increased
acne, increased hair growth, infertility issues and
abnormalmenstrualcycles.Womendiagnosedwith
polycysticovarysyndromecanalsoexperience high
blood pressure, systematic inflammation, obesity
andinsulinresistance. The purpose ofthisliterature
review was to determine what nutrition strategies
may beassociatewithimproving symptomsand
preventinglongterm complicationsinwomen with
polycystic ovary syndrome. Eight peer-reviewed
studies that were conducted between 2013 and 2024
were used. Keywordsincluded the mediterranean
diet,bodycomposition, dietaryapproachestostop
hypertension, lipids, oxidative stress, glycemic
index,insulinresistance,isocaloric,obesity,very-
low calorie diet, metabolic syndrome, energy deficit,
hyperandrogenism, magnesium, dietary patterns and
meal timings. P-values indicated significant findings.

Results found that limited adherence to the
Mediterranean was associated with increased
testosterone, fasting blood glucose levels, and
decreased consumption of ideal macronutrients.
Dietary approaches to stopping hypertension was
associated with decreased lipid levels, decreased
insulin levels, improved hormone levels and improved
anthropometrics. Restricted energy diets and low
glycemic index diets improved anthropometrics,



insulinlevels, lipid levels, blood pressure, hormone
levels and physical symptoms related to polycystic
ovary syndrome. Consuming meals at consistent times
were congruent with decreased intake of junk food
and improved laboratory values. Limitations included
small sample sizes, reduction of participants, limited
time frames and participant reporting. These nutrition
strategies could be associated with assisting in
polycystic ovary syndrome management.

Is Branched-Chain Amino Acid Supplementation
Associated with Liver Failure Symptom Management?

Author: Sydney Ashby
Faculty Advisor: Allison Coutinho, Human Ecology

Liverfailureisaconditionaffecting millions ofadults
in the United States and contributes to 4% of global
deaths. The disease causes severe symptoms such as
musclewasting, appetitelossandimpairedglucose
metabolism.This literaturereviewinvestigates
the potential benefits of branched-chainamino

acid (BCAA) supplementation for managing these
symptoms in liver failure patients. BCAAs are critical
forproteinsynthesisand muscle preservation, have
been found to improve muscle mass, enhance energy
levels and support better metabolic function. This
review synthesizes research conductedfrom2014
to02024,which explorestheeffects of BCAAsin
combinationwithexercise, late evening snacksand
other dietary interventions. Findings suggest that
BCAA supplementation reduces muscle wasting,
improves appetiteand supports liverfunction, with
evidence of higher survival rates in cirrhosis patients.
While the current data is promising, the studies
reviewed often havelimitations suchas smallsample
sizes, short durations and lack of diversity. These
findings highlightthe need forfurtherlarge-scale,
long-term studies to establish the full therapeutic
potential of BCAAs inliverfailure management.
Overall,BCAA supplementation offers a safe, non-
invasive strategy with significant potential to improve
quality of life and survival outcomes for liver failure
patients.

The Correlation Between Maternal Nutrition and Fetal
Neural Development

Author: Raygan Sain
Faculty Advisor: Allison Coutinho, Human Ecology

Maternal nutrition, encompassing the dietary needs
of women before, during and after pregnancy, plays

apivotalroleinfetal development, particularlyin
neuralgrowth.Thisliteraturereviewexploresthe
correlation between maternal dietaryintake andfetal
neural development, focusing on key nutrients such as
docosahexaenoicacid (DHA), folicacid, vitaminB12,
iodineandcholine.Datafromrandomizedcontrolled
trialsand cohort studies indicate thatwhile balanced
maternaldietsrichinfruits,vegetables,lean proteins
andfibers contributetohealthier birthoutcomes,the
effects of specific nutrient supplementation remain
inconclusive. DHA supplementation has shown
potential benefits for maternaloxygenation andfetal
neural development, though further longitudinal
studiesarerequired. Folicacid has demonstrated a
positiveimpacton cognitivedevelopmentand|Q,
whiletheroleofB12inneurodevelopmentneeds
additional investigation. In contrast, supplementation
with iodine and choline does not consistently enhance
fetal growth and may pose risks. Study limitations,
including small sample sizes, self-reported dietary
dataandshortresearch durations highlightthe
need for broader, more comprehensive research.
The findings emphasize the importance of tailored
nutritional interventions during pregnancy to optimize
maternalandinfanthealth outcomes. Future studies
should aim to bridge existing gaps to refine dietary
recommendations and nurture long-term health
benefits for the next generation.

Association of Social Media and Eating Disorders

Author: Ashley Shores

Faculty Advisor: Allison Coutinho, Human Ecology

Eating disorders can be defined as serious mental
and sometimes physical illnesses that affect how you
think about food, your body and your eating behaviors.
Social media can be defined as platforms of electronic
communication, including social networking sites
and microblogging platforms, where users create
online communities to share content with. It is
hypothesizedthatsocial mediamayinfluence body
image perceptions, self-esteem and eating behaviors,
whichmightincreasetheriskofdevelopinganeating
disorder.

The purpose of this literature synthesis is to further
investigatetherolethatsocialmediamightplayin
thedevelopmentofaneatingdisorder. Peerreviewed
and primary articles dating from 2014 to 2024 were
found by keywords: eating disorders, disordered
eating, social media, body dissatisfaction, body image,
social norms, food, and body mass index. Results from
most ofthe studies indicate asignificant correlation



between social media usage and eating disorders,
howeversome studies failed to showsignificant
correlations betweenthetwo, indicatingthe needfor
further research on the topics and underlying factors.
Although mostofthe studiesfoundthatsocial media
is likely afactorinthe development of an eating
disorder, further research is important to understand
thiscomplexissue.Thesefindingsareimportant for
dietitians to help understandthe factors connected
to eatingdisorders as they provide a foundation for
creating strategies that promote healthy relationships
with food and social media.

The Correlation of Diet Changes with Ulcerative
Colitis: Active and Dormant Flare-Ups

Author: Hannah Schreader
Faculty Advisor: Allison Coutinho, Human Ecology

Ulcerative colitis (UC), is characterized as a chronic
inflammatory bowel disease that significantly affects
the patients’ quality of life, resulting in the need for
effective management strategies and interventions to
minimize active flare-ups and maintain remission. This
literature review explores the correlation between
dietary interventions and UC disease activity within
patients currently going through active flare-ups or
inastateofremission. Thisreviewincludesfindings
from peer-reviewed articles published between 2004
and 2023, identified using specific keyword searches
through Tennessee Technological University’s Eagle
Search, concentrating on dietary factorinfluences
within flare-ups and remission.

Findings reveal that anti-inflammatory and
Mediterranean dietary patterns are a correlated factor
in reducing flare-ups and maintaining remission
status. Keyfindingsincludeincreased dietary
fiberintake derived from fruits and vegetables

and higher serumvitamin D levels were noted to
independently reduce relapse risks. On the other
hand, high consumption of red meats, processed
foods and carrageenan containing foods were noted
toaggravatethe symptoms leadingtoactive flare-
ups.Foodavoidanceandrestrictionswereseen
commonlywithin UC patientsand were shown to be
a factor in nutrient deficiencies without aggravating
inflammation parameters. This review narrows down
onthepotential oftailored dietaryinterventions
as adjunctive therapies in UC management while
highlighting the need for future research on specific
nutrientimpacts suchas microandmacro,and
individualized patient responses to dietary changes.

Baby-led Weaning and Nutritional Intake in Infants

Author: Lillian Cicero

Faculty Advisor: Allison Coutinho, Human Ecology

Baby-led weaning (BLW)is a method of introducing
solid foods to infants in which the infants feed
themselvesfingerfoodsfromthebeginning.ltis
growing in popularity in many countries but is not
includedin officialadviceforparentsinanycapacity.
Health professionals are concerned about nutritional
intakewith this method, sothis literaturereview
seekstoexploretherelationship between BLW and
nutritionalintakeininfants.Peer-reviewed articles
dated2014andlaterwerefoundusingthe keywords
baby-led weaning, baby-led weaning nutrients and
baby-ledweaningintake. Articles withamainfocus
other than nutrient intake were excluded. The results
showedthatthereislittleevidenceof differences
in nutritional intake when using BLW compared to
traditionalweaning (TW) methods. The differences
that were shown indicated that six- to eight-month-
old BLW infants had less adequate intake, but the
differences disappeared by nine months old. Baby-led
weaninginfantsalsoreceived differentfood groups
and proportions of energy from macronutrients,
butenergyintakewas similarto TWinfants. Health
professionals can use this information to better
educate parents who inquire about BLW.

College of Arts & Sciences
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Graduate Student - Master’s

Atrazine, It Leaches

Primary Author:Sarah Elliot
Co-Author/Collaborator: Windsor Kiefer, Biology
Faculty Advisor: Michael Nattrass, Agriculture

Atrazineisacommonagricultural herbicide usedto
control broadleafandgrassesbuthasthepotentialto
leachintoaquatic systems. Organic matter (OM) can
hold nutrients morethaninorganic matterandwould
likely hold onto herbicides more. Organic matter is
essentialinimproving cation exchange capacityand
potentiallyincreasingthe sorption of herbicides and
leachate collected. This experiment aims to determine
theefficacyofOMcontentondecreasedherbicide



leaching. Cone-tainersfilled with 80ml pure sand,
soil (75-85%0M), and asoil /sand mixture (50/50)
weretreatedwith 0X, 1X,and 2Xthe recommended
rate of atrazine. The experiment was conducted as a
randomized complete block design (RCBD) with nine
treatments. Each treatment was replicated three
times.Ondayone,70mLofdeionizedwaterwas
pouredintothe cone-tainersto simulate rainfall.
Ondays 14and 21,35 mLwas added. Leachatewas
collectedand analyzedforatrazine contentandthe
resultswereanalyzed using SAS 9.4. The expected
results suggest that increased OM content decreases
the total amount of atrazine leached.

Undergraduate Students

Using Native Wildflowers as an Alternative to
Pesticides

Author: Alexis Mears, 2024 CISE Recipient
Faculty Advisor: Hannah Kinmonth, Biology

Pesticideusageisagrowing probleminthe
agriculturalindustryduetothebiologicaldamage
thatcanresultandthefinancialburdenitputson
farmers. Native wildflowers have beenusedinearlier
researchprojectsasahabitatforbeneficialinsect
predators and have shown promising results in
lesseninginsect pestdamagein nearbycrop plants.
This research investigates whether growing native
wildflowersalongsidecropsisaneffectivealternative
topesticides.Usingradishesasthetestcrop,atotal of
16 plots were used at TN Tech’s Shipley farm. These
plotswere 25 feetby 15 feet, and each separated
byafive-footwidegrassbuffer.Eightofthe plots
contained three-foot by 25-foot strips of wildflowers
nativeto TN. The othereightcontainedonlygrassand
served as controls. Once every two weeks, two leaves
were harvested atrandom byan unbiased party from
eachplot.Theseleaveswerethenanalyzed,using
imageJtofindthetotalareaoftheleaves, totalarea
ofinsectdamageandtotal numberofholeswithin
the leaves. We expect to see aloweramount of insect
damageinthe plots containingwildflowers. This
studyisimportantbecauseitistestingapotential
biologically safe and less expensive option for farmers
to use for insect pest control.

Project “Glypho-Safe”: Computational Design
and Docking of Novel 5-enolpyruvylshikimate-3-
Phosphate (EPSP) Inhibitors

Author: Portia Phillips

Faculty Advisor: Derek Cashman, Chemistry

Glyphosate, the active ingredient in Roundup™, is
oneofthemostwidelyused herbicidesinagriculture
duetoits ability to inhibit 5-enolpyruvylshikimate-3-
phosphate (EPSP) synthase in the shikimate pathway,
ametabolicroute thatis essential for plant growth.
Recentdebates aboutglyphosate'simpacton both
health and the environment highlight the need for
safer and more sustainable solutions. This study aims
todesignapotential competitive inhibitortargeting
the active site of EPSP synthase with higher binding
affinity. Using the molecular modeling software,
MOE 2024, glyphosate and nine models of lead
compoundsfromtwo previously published studies
were constructed and docked into the active site

of EPSPsynthasetodeterminetheinteractionsin
the active site and binding affinity. Based on these
results, modifications to these lead compounds were
completedand newcompoundswere dockedtothe
active site. The results of this docking study suggest
several key modifications for EPSP synthase inhibitors
that could potentially lead to novel, environmentally-
safe herbicides.

Chemistry
Graduate Students - Master's
Double Salt lonic Liquids from Trihexylphenidyl Cation

Primary Author:
Patience Nortey, Graduate Teaching Assistant

Co-Authors/Collaborators: Bailey Allred, Chemistry
Diana Popa, Chemistry

Faculty Advisor: Oana Cojocaru, Chemistry

Trihexyphenidyl hydrochloride is a prominent
antispasmodic drug often used alongside NSAIDs

in the treatment of Parkinson's disease. As a solid-
state compound, it exhibits polymorphism, which
canresultin shifts between its biologically active
andinactive crystal structures. Toaddress these
challenges, researchers have explored converting
the solid-state drugs into a liquid form. This liquid
transformation consists of replacing the inorganic,
biologicallyinactiveionfromadrugwith various
organic and biologically active ions. The resulting
liquid formulations overcome issues associated with
solid-stateformswhile offeringseveraladvantages
such as potentially enhancing bioavailability,
improving aqueous solubility and absorption as well
as their therapeutic efficacy. This research focuses on



applyingthe doublesaltionicliquids (DSIL) strategy

to trihexyphenidyl hydrochloride. The new DSILs were
synthesized bycombiningtheParkinsondrugcation
with anions such as docusate (a known penetration

enhancer)andvarious carboxylatesinvarious molar
ratios while their purities, identities and properties
were determined using known spectroscopic methods.

Kinetic and Computational Analysis of MKK7-JNK3
Complex

Primary Author: Muinat Zubair
Co-Author/Collaborator: Derek Cashman, Chemistry
Faculty Advisor: Xuanzhi Zhan, Chemistry

Theactivation of c-JunN-terminal kinase 3 JNK3)

by Mitogen-activated kinase kinase 7 (MKK7) is a
critical step in response to cellular stress. However,
theassemblyofthe MKK7-JNK3 complexremains
unclear.Here,we propose exploitingthe MKK7-JNK3
interaction by combining two methods: kinetic analysis
and structural prediction. This study will analyze the
catalyticmechanismandkineticconstantsforthe
phosphorylation ofJNK3 byMKK7.Theseanalyses
will provide mechanistic and kinetic insights into
MKK7-JNK3 signal transduction. Currently, the three-
dimensionalstructures ofonlythe kinase domains
areavailable, which makesitimpossible to predict
the structural basis of the MKK7-JNK3 complex by
computational method. To overcome these challenges,
AlphaFold2 was usedtopredictthe structures of
whole kinases. Upon predicting the full-length
structures, the binding of MKK7 to JNK3 was further
analyzedusing AlphaFold2 multimerand molecular
dynamics simulation.

Leaching Potential of Juglone via SiO2 and ZnO Solid
Supports

Primary Author:
Stephen Awuku, Graduate School Funding

Co-Authors/Collaborators: Twanelle Majors, Chemistry
Rachel Paris, Chemistry

Faculty Advisor: Andreea Cojocaru, Chemistry

Black walnut trees, native to 32 US states, are
sustainable, completely biodegradable, all-natural
and highly valuable resources for agriculture and
economy. The trees are mostly grown for their edible
nutsandfortheirhigh-qualitywood usedinthe
furnitureindustry. However, walnuttrees produce

juglone, an organic compound found through all
parts of walnut trees (fruits, leaves, husks, roots)
andwithawidevariety of properties of interest(e.g.,
herbicidal activity, anticancer potential, antimicrobial,
and antifungal activity, dermatological applications).
Jugloneexistsnaturallyasafreeacidanditcanbe
deprotonated in basic medium to form its conjugated
base, the juglone anion. Juglone's low water solubility
and highvolatility complicateits herbicidal potential
and make it a less desirable option for existing
herbicidal delivery systems. Our research focuses
on finding ways for a controlled delivery of juglone
intothe environment. This can be achieved by using
thesolidsupportstrategy: adheringjuglonetosolid
supports such as mesoporous hydrophobic silica and
zinc oxide materials could allow for a controlled
delivery of the compound into various aqueous
environments. This work shows the leaching potential
ofjuglonefromsilicaandzincoxideintotwodifferent
aqueousenvironments, namelyabufferof pH=5and
1/1 (v/v) pH=5 buffer/ethanol mixture.

Unveiling Hydrogen Bonding Networks: A
Computational and Spectroscopic Study of Guaiacol-
Water Interactions

Primary Author:
Randi Iresha Dilani Kalahe Padikoralage

Co-Author/Collaborator: Mitchel Swann, Chemistry
Faculty Advisor: Ranil Gurusinghe, Chemistry

We exploredthe hydrogenbondinginteractions of
guaiacol (2-methoxyphenol) with water molecules

in the gas phase using theoretical and experimental
approaches. Theoretical calculations, including
geometry optimizations and vibrational frequency
analyses,wereperformedattheB3LYP-GD3BJ/
Def2TZVP level of theory to determine the lowest
energy structures of guaiacol monomers (anti-syn,
anti-anti,gauche-anti)1 interactingwith oneand
twowater molecules through hydrogen bonding.
Experimentally, these weakly bound complexes were
studied using high-resolution Fourier transform
microwave (FTMW) spectroscopy combined
with a supersonic molecular beam. The FTMW
spectrometer, featuring a frequency resolution of
2.5kHzandequippedwith aFabry-Perot microwave
cavity, allowed precise rotational spectroscopic
measurements. A supersonically expanded gas
mixture containing approximately 1% guaiacol and 1%
water in argon provided the necessary cold conditions
for stabilizing the hydrogen-bonded complexes,
facilitatingdetailed spectroscopiccharacterization.



The ongoing results from both theoretical and
experimental investigations will be presented,
offering deeper insights into the nature of these weak
hydrogen bonding interactions.

References,

Q) Gurusinghe,R.M.;Fox-Loe,A.; Tubergen, M.
J. Structures of Guaiacol and the Guaiacol-Argon van
DerWaals Complex fromRotational Spectroscopy

of Guaiacol Isotopologues. ] Mol Struct 2021, 1246.
https://doi.org/10.1016/j.molstruc.2021.131233.

Assessment of Pesticide Residue Contamination in
Surface Water and Wastewater Utilizing Solid Phase
Extraction and LC-MS/MS

Author: Ademola Adeoye
Faculty Advisor: Tammy Boles, Environmental Studies

Pesticide contamination in natural streams from
agricultural activities has gained significant
attentionduetoits directimpactonwater pesticide
concentrations. Theultimate objective of thiswork
wastodevelop, validateand optimize a method for
routine determination and quantification of some
commonly used pesticide residues in Tennessee
surfacewaterandwastewater samples. The target
analytes for this research were carefully selected
based onrecentoccurrencesand frequentusage
inTennesseeoverthelastfewyears,including
chlormequat, recently found in oat-based food
products.

Other target analytes were atrazine, simazine,
azoxystrobin, tebuconazole, imidacloprid, chlorpyrifos
and metolachlor. Prior to analysis, sediments were
removed from the samples via filtration, followed
bySolid Phase Extraction (SPE) using Oasis HLB
cartridges. Analysis was performed using liquid
chromatographytandem mass spectrometry (LC-MS/
MS) in MRM mode.

Thestudydemonstratestheanalysis ofthese
compounds over the concentration range 0.25 -

50 ng/mL (ppb), with Limit of Detectionranging
from 0.4pptto 1ppt, while Limit of Quantification
ranged from 1.24 to 1.85ppt and R2 values greater
than 0.99 for majority of the targetanalytes. The
optimized method provided good repeatability and
reproducibility range, high extraction efficiency, with
over70%recoveryformajority of theanalytesand
lowLODs. The methodwas appliedtoseveral surface
water near agricultural areas and wastewater sources.
This study offers insights to enhance water quality and
safety, anditalso support policymakers and health

practitioners in mitigating pesticide pollution to
protect human and environmental health.

Undergraduate Students
Flow Synthesis of Silver Nanoparticles

Primary Author:
Hannah Wasserman, Tech Transfer Pride

Co-Author/Collaborator: Sarah Putnam, Chemistry
Faculty Advisor: William Carroll, Chemistry

An investigation into changing aspects of the
synthesis of a flow-reaction of silver nanoparticles
toincreasereproducibility. Thenanoparticleswere
then characterized via scanning electron microscopy
(SEM)andatomicforce microscopy (AFM). This
characterization was done to investigate the size
disruption of the nanoparticles. This was done to
findawaytoreducethesizedisruptiontomakethe
nanoparticles morereproducible.

Exploring Alternative Dyes for Enhanced Sensitivity
and Specificity in the Bradford Protein

Author: Brooklynn McKenzie
Faculty Advisor: Jeffrey Boles, Chemistry

The Bradford protein assay is a widely used technique
for protein quantification that is based on the binding
ofaspecificdyeto protein, leadingtoacolor change
measurable at awavelength of 595 nm. This study
tested the efficacy of various dyes as substitutes for
Coomassie Brilliant Blue G-250, the standard dye
used in the assay. Dyes evaluated included Rose
Bengal, MethylOrangeand Carmine,amongothers.
Each was selected for their distinct structural and
spectral propertiesinthe presence and absence of
protein. Proteins such as bovine serum albumin (BSA)
and lysozyme served as test proteins. Each dye's
linearity in standard curves, and sensitivity to protein
concentration were analyzed using scanning and
single-point UV-Vis spectrophotometry. Results will
be presented in this presentation. We hypothesize that
some will perform sufficiently while others will lack
sufficient specificity. The findings will likely highlight
the potential for alternative dyes in the Bradford
assaysincethelinearregionutilizingCoomassie
BrilliantBlue G-250is very small. Optimizationwill be
necessary for achieving consistency and precision. This
study broadens the scope of protein quantification
techniques andintroduces potential cost-effective

alternatives.



Inductive Analysis of Thought Processes of General
Chemistry Students when Drawing Lewis Structures

Author: Adalyn Slater
Faculty Advisor: Chad Rezsnyak, Chemistry

Lewis structures are widely used in the field of
chemistry as a tool to understand the physical
structure and properties of chemical species (Cooper
etal.,2010;Molvinger,2024).Duringastudent’s
education, the ability todraw Lewis structuresis an
important skill for success in upper-level chemistry
courses, especially organic chemistry. Methods
fordrawingLewis structuresareusuallytaughtin
introductory and general chemistry courses. This
interpretivistqualitative studysoughttoinvestigate
the perceptions of undergraduate chemistry students
atafour-year, publicuniversity onaLewis structure
teachingmethodinwhichelectronsare“pooled”into
atotalvalueanddistributedtothe substituentatoms
of aspecies.

Studentsfromgeneralchemistrycourseswereasked
todrawLewis structures foranumber of chemical
species and were interviewed over their thought
processes during and after the assessment. The
thought processes and general efficacy of these
studentswereinductivelyanalyzed, resultinginfour
major categories of 15 themes. These included factors
of confidencetodrawthestructure,rangingfrom
intuition to mathematical ability; personification of
Lewis structures; accuracy, including processes of
logicand correctnessin final results; and difficulty,
which could be attributed to self-blame or blame of
thevisualaspectsofthe Lewisstructure.Findings
caninformgeneralchemistryteachingmethods
surrounding Lewis structures, toaidinthe selection
of what methodto teach different students, and for
use in comparison with other methods based on data
collected from future replicated studies.

Synthesis of Prussian Blue Nanoparticles

Author: Sarah Putham

Faculty Advisor: William Carroll, Chemistry

Theresearchaimstoimprovethesizedistribution of
the Prussian Blue nanoparticle to makea purerblue.
Thisis doneinthetraditional batch reactionandthe
newflowreaction. Thendryingthefinal solution. The
concentrations are changed to determine the effect
of concentrationonconsistencyinsizedistribution.
The dried solution is analyzed using scanning electron

microscopy and atomic force microscopy. This will
be used to determine which reaction creates more
consistentanduniformlysizednanoparticle.

Determination of the Effectiveness of a Non-lonic
Surfactant for the Extraction of a Neonicotinoid
Pesticide

Primary Author: Connor Boles
Co-Author/Collaborator: Riley Widdifield, Biology
Faculty Advisor: Kristen Johnson, Chemistry

Excess pesticides in agricultural run-off pose a threat
to human and environmental health. Forexample,
neonicotinoids are organic pesticides that have been
foundinwastewaterandlinkedtothecollapseof
bee colonies. Cloud pointextraction (CPE) has been
establishedasagreenwaytoextract pollutants
fromenvironmental matrices. CPEis atype of
liquid-liquid extractionthatworks by exploiting the
tendency of surfactantstoform micellesinaqueous
solution. Organic pollutants are trapped within the
organic-rich micelle center. By adjusting parameters
like temperature, the solution will phase separate
allowing the extraction of the pesticide in the micelle
phase. Toimplementthis extractiontechnique the
critical micelle concentration (CMC) must be known
and can be determined by observing the changesin
thefluorescence of pyrene, aprobe molecule. CPE of
the neonicotinoid (dinotefuran) was optimized using
the non-ionic surfactant Triton x-114. First, the CMC
was found by titrating different concentrations of
the Triton x-114and observing the differenceinthe
fluorescence spectra of pyrene as the concentration of
micellesincreased. Next,the CPEtechniquewas used
toextractthedinotefuran. The extraction efficiency
was measured using UV-visible spectroscopy to
measuretheconcentrationofdinotefuranleftbehind
intheaqueous phase. Thisworkwill be a step towards
agreenextraction methodfororganic pollutants like
pesticides from run-off. The next step in this research
willbetofurtheroptimizethe procedureformore
environmentallycomplex matriceswhichwillbea
necessary stepforthetechniquetobeimplemented.

Developing Standardized PET Microplastics to
Determine Their Accumulation in Household Items

Author: Braden Greear

Faculty Advisor: Kyle Murphy, Chemistry



Microplasticsarean ever-growing probleminour
world, being found anywhere from dolphin’s breath
tothe human brains. New problems require new
solutions,andtocreateaccuratesolutionsyou
need standardized datato detectthe presence of
microplastics. Using a coffee grinder at varying
temperatures, thensievingtosorttodesiredsizes
allowsforastandardizedyield of polyethylene
terephthalate (PET) microplastics. This procedure
isalsocosteffective,whichisabeneficialstepin
advancing our research and understanding of these
microplastics. These microplastics canthenbeputin
acoffee maker, thenusingInfraredSpectroscopy (IR
Spec.)toanalyzethewaterforthe PET s functional
groups. This experiment hopes to show multiple low-
cost ways for creating in-house PET microplastics and
to explore the accumulation of them in many common
items such as store-bought coffee.

N-Acyl and N-Sulfonyl Hydrazone Furfural and
Methylfurfural Derivatives as Novel Tools for
Disrupting Microbial Biofilm Formation

Author: Danielle Ferguson
Faculty Advisor: Kyle Murphy, Chemistry

InAmerica,thereisanoveruseofantibiotics.The
over-prescribed use of antibiotics has caused bacteria
to adapt and form into multidrug-resistant bacteria.
Thisresearchcreatesalibraryof pure hydrazone
furfural derivatives that can create more opportunities
for antimicrobial compounds. The research pertains to
the organic synthesis of hydrazone furfural derivatives
performed under sustainable and green chemistry
conditions. Research is performed under short reaction
times, with water as both the solventand forfiltration
and purification of products. This projectaimsto
synthesize hydrazones and characterize them via NMR
spectroscopyand TLCto determinereactionsuccess
and purity.ltisgenerallyobservedthatthese products
canbe synthesizedin highyields (>85%). With future
work pertainingderivatizingthecompoundsthat
have proved mostsuccessfulagainstS.aureusand
assessingiftheyare more suitable candidates for
reduction of growthin bacteriaaswellas for biofilm
inhibition.

Exploring the Quantum Tunneling and Structural
Mysteries of Methylstyrenes: Insights from
Spectroscopy and Computational Chemistry

Primary Author:
Mitchell Swann, Chemistry Scholarship

Co-Authors/Collaborators:

Thusitha Jayasekara, Chemistry
Cadence Miller, Environmental Sciences
Faculty Advisor:Ranil Gurusinghe, Chemistry

We presentanongoing spectroscopicand

computational investigation into a series of styrene

derivatives: 2-, 3-, and 4-methylstyrene. Our primary
focusisontheintriguinginterplay between molecular
planarity, conformational structures and quantum
tunneling phenomena in these compounds. While
methylstyrenes exhibit conjugation along eight carbon
atoms, promoting a planar geometry, the presence
ofthemethylgrouponthe phenylringintroduces
steric effects that disrupt this ideal configuration. The
quantum tunneling associated with methyl torsion in
methylstyrenesisinfluenced by bothlocaland non-
localhyperconjugativeinteractions, as wellas steric
hindrances.Asaresult,tunnelingproperties exhibit
a significant dependence on molecular geometry,
conformation and the position of the methyl group on
the phenyl ring.

Toexplorethesephenomenaexperimentally,we
employed cavity-enhanced microwave rotational
spectroscopyincombinationwithapulsed molecular
beam setup. Our experiments are supported by
guantum chemical density functional theory
calculations conducted at the B3LYP-GD3BJ/Def2TZVP
level of theory. Theweak dipole momentsandthe
quantumtunneling behavior nearthe freerotor limit
in certain methylstyrenes present a challenging yet
fundamentally intriguing problem. We will present
thefirstvibrational ground staterotational spectra,
along with the best-fit rotational and torsional
molecular parameters. Additionally, we will evaluate
themoleculargeometryandtunneling properties,
highlighting their contributions to ourexpanding
fundamental understanding of molecular structure
and internal dynamics.

Metal Separations using MOFs
Author: Juliette Brame, On-Ramps
Faculty Advisor: David Dan, Chemistry

Lanthanide metals have similar chemistriesand are
similarin size. Processes that require separation of one
lanthanide from another become difficult to facilitate.
When attempting to separate neighboring lanthanides
the task becomes even more challenging. All
lanthanidesfavorthe 3+ oxidationstate,andtheionic
radius ofneighboringlanthanidescanvarybyless



han 0.01 angstrom. This favoring of the 3+ oxidation
state by lanthanides makes separation difficult
becauseonecannolongerrelyonthetraditional
oxidative manipulation separation processusedin
traditional metal separations. Implementing metal
organicframeworks (MOFs)aims totake advantage
of the small yet present differences inionic radius
by utilizing various pore sizes and varying lattice
structures that can help filter isotopes of similar sizes.

Changinglinker length and linker mole ratios in the
MOF structure can help make thefiltration possible
foreventhe smallestangstrom differences between
isotopes. Altering linker length changes the pore size
ofthetarget MOF and mixing molarratios of different
linkers with differentlengths allows for pores sizes
somewherein-between.The MOFswill be confirmed
using powder XRD and single crystal XRD. This
method will make it possible to fine tune the MOF
pore size for the specific separation being performed.
Experiments reported here have been performed
using neodymium and samarium as proof-of-concept
experiments before moving onto neodymium and
promethium separations. The results of these
separations have been confirmed with ICP-OES.

Method Comparison for Heavy Metal Detection from
ICP-OES and XRF Spectroscopy

Author: Sydney Decatur, 2024 CISE Recipient
Faculty Advisor: Andrew Callender, Chemistry

Heavy metal contaminantsinsoilandfood sources
have beenalarge cause of concerninrecentyears.
Commercial fertilizers, specifically phosphate-based
ones, are one of the biggest contributors to this
problem. These fertilizers have been found to leach
heavy metals suchas cadmium, lead and mercury

in soil, which could pose long-term health risks.
Thisresearchaimstocomparedifferent methods of
determining heavy metal concentrations in fertilizers.
Methods include natural leaching of fertilizer and hot
plateacid digestion for ICP-OES analysis. As well as
comparing ground samples with dried liquid samples
for XRF analysis. This study will test six different
fertilizers, five inorganic and one organic. Three
inorganic fertilizers were phosphate-based from local
EastandMiddle Tennessee co-ops. Thesampleswill
be analyzed for Ca, K, Fe, N, P,Cd, Pb, Hg and Cr.

Positive Environmental Effects on Asphaltene
Aggregation Using Asphaltene Derivatives and
Macrocycles

Author: Faye Anderson
Faculty Advisor: Kyle Murphy, Chemistry

This project intends to synthesize asphaltene
derivativesand macrocyclesusingthe method of
Sonagashira coupling with dibromo and alkynyl
linkers, followed by hydrogenation. These synthesized
asphaltenes, ofthearchipelagoarchitecture,are
being used to synthesize porphyrin-like macrocycles
in order to better understand the chemical and
physicalfeatures of asphaltenesthroughassessing
the interactions and flocculation mechanisms of their
derivativesinan aquatic medium. New methods are
requiredin orderto effectivelyremove asphaltenes,
foundincrude oilsand natural petroleumreservoirs,
from water. Asphaltenes can have derivatives with
thepotentialtobindto porphyrinsthatwouldremove
themfromwater,thus beingabletoclean upoil spills.
Understanding the mechanisms involving asphaltene
macrocycles in solvents and aqueous systems is
crucial for both petroleum science and environmental
sustainabilityeffortsinnaturalwaterbodies affected
by petroleum-related aggregation. Analytical methods
used to characterize the products include TH NMR,
13CNMR, and thin layer chromatography.

Detecting a Novel Protein-Protein Interaction in the
JNK Activation Cascades

Primary Author: Iroda Abdullaeva
Co-Author/Collaborator: Cayden Kirby, Chemistry
Faculty Advisor: Xuanzhi Zhan, Chemistry

The c-Jun N-terminal kinases (JNKs), represented
by 10isoforms, belongtothe mitogen-activated
proteinkinase (MAPK)familyand fulfillamyriad of
rolesinresponsetostressstimuli.JNK3,two ofthe
isoforms, exhibits differential activity compared to
JNK1/2 isoforms due to its subcellular localization
inthe nucleus.Several studies have identified JNK3
asaspecifickeymodulatorinCNSdegenerative
conditions (Parkinson’s disease, Alzheimer’s disease)
andstressed neurons - makingitatherapeutic
target and biomarker for neurodegenerative and
neurodevelopmental brain diseases. ASK1, apoptosis
signal-regulatingkinase 1 classified as mitogen-
activated protein kinase 5, has been identified as
anupstreamactivator of JNKs, butits specified
relationship to JNK3 has not been reported. As
upstream factors provide significant context for
therapeutictarget design, the directinteractionor
lack thereof between ASK1 andJNK3is of relevance.



This projectaims toinvestigate whether JNK3 and ASK1
directlyinteract within the JNK MAPK

cascade. Toachieve thisaim,JNK3 and ASK1 will be
overexpressed in HEK 293 cells and their interactions will be
explored through co-immunoprecipitation and Western blot.

English
Graduate Students - Masters

After Rana Plaza: Labor Exploitation and Corporate Deception

Primary Author:
Amina Begum

Faculty Advisor:
Brian Williams, English

This paper employs trauma and neo-colonial approaches to
analyze the 2013 Rana Plaza collapse in Bangladesh, which
resulted in the tragic loss of over 1,100 lives and thousands of
injuries. A decade later, reconsideration of this catastrophic event
continues to provide insight into how such trauma has been
addressed and memorialized, and, how the survivors have been
marginalized. My analysis of recent reports from both Bangladeshi
and international sources suggests that responses to the tragedy
remain largely superficial, with inadequate support and recovery
efforts for the victims. The Bangladeshi government often
prioritizes protecting the garment industry's interests over
providing meaningful assistance to survivors. While international
clothing brands have introduced safety monitoring programs
under the umbrella of Corporate Social Responsibility (CSR), |
argue that these initiatives function more as a public relations tool
than an actual commitment to worker welfare. Examining the
rhetoric involved illustrates how many of these programs focus on
damage control and reputation management rather than
addressing the root causes of labor exploitation.

My paper highlights how powerful international corporations
continue to exert economic control over Bangladesh, forcing
workers to remain in exploitative conditions. Despite CSR-driven
safety initiatives, workers still endure poor wages, unsafe
conditions, and limited labor rights, exposing the gap between
corporate promises and workers' lived realities. This paper
explores survivors’ recovery, ongoing challenges, and the
effectiveness of support efforts through a trauma lens. It also
examines CSR’s role in corporate responses, questioning whether
these initiatives offer real protection or merely mask ongoing
exploitation.

The Dead Women of Poe and Hawthorne

Primary Author:
Caroline Grugin

Faculty Advisor:
Michael Burduck, English

Edgar Allan Poe and Nathaniel Hawthorne together
have killed off enough women in their short stories to
fill a graveyard — a shared characteristic commonly
analyzed throughout literary criticism. These dead
women exist neither as narrators nor main characters of
their tales, yet they remain permanently intertwined
with the men who are. Often viewed as victims, | argue
that, far from passive casualties, these women serve as
the central figures of their stories. Even in death, they
actively illuminate the darker aspects of their deeply
flawed lovers, brothers, and fathers, ultimately wielding
power far exceeding that possessed by their male
counterparts.

In this paper, | explore the duality of death and power,
along with the authors’ representations of gender, sin,
and mortality, through four key short stories. From Poe,
| examine how “The Oval Portrait” and “The Birth-Mark”
reveal the failings of individual hubris through the male
characters’ attempts to perfect or preserve their
spouses; from Hawthorne, | analyze the ways in which
“The Fall of the House of Usher” and “Rappaccini’s
Daughter” expose generational flaws that ultimately
result in the destruction of a bloodline.

Altogether, | argue that the female deaths in these short
stories exist as far more than mere literary devices.
These women, though deceased, actively confront and
expose the true nature of the men who survive them,
challenging assumptions about gender, power, and
mortality in early American literature.

Undergraduate Students

Breaking the Cycle: Generational Trauma, Black
Masculinity, and Systemic Oppression in Fences by
August Wilson

Primary Author:
Hannah Byers

Faculty Advisor:
Monic Ductan, English

In Fences, August Wilson uses the intense confrontation
between the father and son, Troy and Cory Maxon, in
Act 2, Scene 4 to deepen the exploration of the cycle of
generational trauma and the strict expectations of Black
masculinity. Fences is set between 1957 and 1965. This



time period is essential to our understanding of the story because
it includes the Civil Rights Movement, where Blacks fought for
racial equality and integration against the public. Cory wants to
pursue football to prove something to himself, his father, and the

Black and white communities. Troy, who struggles to express love,

feels overprotective and jealous of Cory because of his past
experiences with being a Black athlete, therefore controlling Cory
by not signing the papers so he cannot have the opportunity to
play collegiate football. This scene is an essential moment in the

Monic Ductan, English
In Fences, a short play written by August Wilson in
1985, African American culture in the United States
plays a prominent role in the characters’ relationships
Through it, Wilson seeks to bridge and expose the gaps
between generations through two prominent things:
music (blues and jazz) and baseball, which are both
important in Black history and culture. Troy Maxson, the
complicated lead of the play, is the patriarch of the

play because it shows how toxic masculinity, power struggles, and Maxson family with only two children at the beginning

unspoken emotions can shape father-son relationships. Their
argument represents a breaking point where the need to control
overshadows understanding. Wilson ultimately uses this conflict
to show how racism and systemic oppression impact Black

of the play, Lyons and Cory; however, by the end of the
play, we are introduced to his daughter, Raynell. Each of
Troy’s children has a sizable age difference that
separates them from one another. Their relationship

families, making it harder for fathers and sons to connect and heal with their father is similarly distant for other reasons, be

from past wounds.

Romeo and Juliet: The Human Nature of Romantic Love

Primary Author:
Oliva Cobble

Faculty Advisor:
Lisa Brown, Interdisciplinary Studies

William Shakespeare’s Romeo and Juliet remains one of the most
enduring tales of tragic romance, with its central theme of
forbidden love. The play’s narrative, in which the lovers are kept
apart by familial conflict and fate, taps into the universal human
desire for what is unattainable. This longing is rooted deep within
human nature, exemplified by the allure of forbidden love. The
concept of Eros—passionate love marked by both pleasure and
pain—drives the characters' actions, particularly as they yearn to
overcome the obstacles in their path. This essay argues that the
power of Romeo and Juliet lies in its portrayal of desire and the
yearning for unity, which reflect fundamental aspects of human
experience. The conflict and separation of the lovers create
emotional tension that fuels the narrative, with the tragic ending
amplifying the bittersweet sadness of their love. Ultimately, the
story’s timeless appeal stems from its exploration of idealized
love, its psychological complexities, and the way Shakespeare
crafts a romantic fantasy that transcends logic and reason. The
play continues to captivate audiences due to its emotional depth
and the human tendency to seek what cannot be had.

The Role of African American Culture in Fences

Primary Author:
Claire Harris

Faculty Advisor:

it physical or emotional absence or death. Even so, the
culture that they share as Black Americans bridges, or
further highlights, this distance, creating an interesting
commentary on the role that such plays generationally
in the creation of a larger identity: one that transcends
any differences.

Much Ado About Nothing's Beatrice and Benedict as
Shakespeare’s Quintessential Lovers

Primary Author:
Emily Holman

Faculty Advisor:
Kristen Deiter, English

In this paper, | compare Beatrice and Benedict
from Much Ado About Nothing to Juliet and
Romeo from Romeo and Juliet in order to identify
the quintessential Shakespearean couple. Romeo
and Juliet are often regarded as the ultimate
Shakespeare couple, the star-crossed lovers, by
both fans of the bard and popular culture at
large. But | believe that Beatrice and Benedict are
the pair that best demonstrate William
Shakespeare's skills at writing compelling
romances. The comparison of the two couples is
based on these four factors: shared history,
compelling love language, maturity and insight at
handling difficult situations, and support from
friends and family. The star-crossed lovers meet
and fall in love on the same night, speak their
love in the style of Petrarchan sonnet, are young
and handle difficult situations immaturely, and
have their friends and family fighting against
their love. On the other hand, Beatrice and
Benedict had been in love with each other before
their play began, use witty banter to flirt
together, are mature enough to talk through their



tough patches, and have people around them backing up
their relationship. Based on these criteria, Beatrice and
Benedict are the true lovers of note in Shakespeare's body
of work. | wrote this analysis of the relationships of Much
Ado About Nothing and Romeo and Juliet for my
Shakespeare course.

Laughing at Those Who Take: The Use of Humor for Resistance and
Survival in Green Grass, Running Water

Primary Author:
Daisy Hudson

Faculty Advisor:
Brian Williams, English

American literature and art have long depicted Native
Americans as savage and stoic, a trend which has
continued into contemporary media. These stories took
Native humor away and created the narrative that
Indigenous people cannot be funny, due to either an
inherent lack or a tragic past. However, Native Americans
have been fighting to resist this narrative and prove such
stories false. To combat this ideology, Indigenous authors
have argued that their people must work with literature
and art to reclaim their humor for resistance and survival
against the stereotypes placed on them.

My paper delves into Thomas King’s novel Green Grass,
Running Water, and | argue that King uses parody and
satire to reclaim Native humor. Instead of King coming
right out and telling non-native readers about how
comedic Native Americans are, he uses satire and humor
to tell a story of Indigenous survival and resistance. In the
novel, he proves that not only can Natives be funny, but
humor itself empowers them to survive the assimilation
and eradication they have suffered. Furthermore, the
humor that King uses highlights resistance against the
cliché division of Natives vs. Non-Natives. | argue that
humor crosses boundaries and enables non-native readers
to recognize the flawed stereotypes they have placed on
Natives being savage and stoic. As a result, King tells a
story about the importance of Native humor in resisting
and surviving stereotypes while developing connections
across cultures.

The Suppression of Native Identities: The Effects of Colonialism on
Native Land in Tracks

Primary Author:
Sarah Keen

Faculty Advisor:
Brian Williams, English

Many works of Native American literature focus on

identity; specifically, the struggles that Natives
have faced historically and in modern day to
preserve their heritages. Native works often
depict the linguistic and cultural identity that
colonialism stripped away; however, many Native
cultures consider Natives and the land to be in a
mutual relationship, where the land plays an
integral part in developing and maintaining
identity. Therefore, explorations of colonialism
and resistance must also explore the taking over,
renaming, and changing of Native land as tools
to not just remove Natives from their land, but to
eliminate Native identities.

In this paper, | will examine how Louise Erdrich’s
Tracks explores the land itself as a victim of
colonialism. Erdrich analyzes the significance of
land in individual Native identity within a larger
context of culture, spirituality, and history. By
reading the different narratives in Tracks, | argue
that colonial changes to the lands affected Native
identity as well as the ecological state of the land.
Tracks supports that taking away Native
presence, such as place names, from lands,
impacts the environment directly, which further
diminishes Native identity. Through Erdrich’s
exploration of the deep ties of place and identity
held in Native cultures in Tracks, we can see that
historical changes in lands caused by colonialism
were another form of harming Natives. This
consideration invites us to rethink contemporary
devastation of Native lands as continued
attempts to control and suppress Native
identities. This paper was written for the course:
Native American Literature.

The Generational Effects of Toxic Masculinity in Punch
Me Up to the Gods

Primary Author:
Kyleigh Pitzer

Faculty Advisor:

Monic Ductan, English

In the memoir, Punch Me Up to the Gods, the
author Brian Broome struggles with prejudice
against him in several different ways. The issue |
will be focusing on however, is the themes of
toxic masculinity throughout the book and how
they affect the author and the other people
around him. Broome’s father and friends all push
the idea on him that he needs to be a tough,
stereotypical Black man at that time. He cannot
even find acceptance because he does not
naturally fall under the umbrella of what society
thinks that a Black man should be. The toxic
masculinity also proves to be a generational
problem and leads to kids that blindly follow



everything they are told by the older generation. Broome
tells the stories of a young girl who is offered up to him
for sex, and a young boy named Tuan on the bus who is
being berated by his father for showing emotion. | will
dive deeper into how generational toxic masculinity has
affected Broome, the young girl, and Tuan. | will discuss
the ways that toxic masculinity is taught, how it affects
young girls and boys, and the importance of unlearning
the stereotype.

Psychoanalysis of Shakespeare’s Richard I

Primary Author:
James Searcy

Faculty Advisor:
Kristen Deiter, English

In The Tragedy of Richard the Third, Shakespeare defines
Richard, Duke of Gloucester, by his lack of morality and
desire for the throne of England. Throughout the play,
many characters reaffirm that Richard is immoral, devilish,
or ungodly. In this paper, by utilizing Freudian
psychoanalysis, | explore Richard’s hostile relationship
with his mother, the Duchess of York, compare Richard’s
disposition towards the male and female characters
throughout the play, discuss Richard’s physical deformity
and the resulting inferiority complex, and examine
Richard’s relationship to his masculinity to conclude that
Richard is plagued with self-doubt and inner conflict
rather than hellish intentions. Through a comprehensive
analysis of these factors, my research seeks to provide a
psychological interpretation of the motives behind
Richard’s words and actions within the play. This research
proposes that the Duke of Gloucester’s sinister impulses
are built upon these psychological conflicts and aims to
humanize Richard Il as a neurotic man suffering from
inner anxiety, uncertainty, and strife rather than being the
defining Machiavel that literary history remembers. | wrote
this paper for the course Topics in British Literature to
1667: Sixteenth-Century English Literature.

Environmental Sciences
Graduate Student - Doctoral

Integration of Local Business, International Specialty Supply, with
Tennessee Technological University

Primary Author:
OliviaCantu, NSF-NRT Spiritof Gadugiatthe FEW Nexus

Co-Authors/Collaborators:

Claire Myers, Chemical Engineering Jennifer Nwafor,
Chemical Engineering

Karen Wilson, International Specialty Supply Dessa Hix,
International Specialty Supply

Faculty Advisor:
Pedro Arce, Chemical Engineering

International Specialty Supply (ISS), established in
1979 andbasedin Cookeville, Tennessee,isa

globally recognized, vertically integrated business
specializing in the production and distribution of
sprouts, seeds and sprout-growing equipment.
Operating primarily through a business-to-business
model, ISS upholds values of safety, integrity, value
creation and teamwork. Despite their global reach, ISS
faces challenges penetrating the local market dueto
thenichenature oftheirproducts. This project aims to
address International Specialty Supply's local market
gap by developing a comprehensive business plan
aligned with their core values and leveraging
innovative marketing strategies.

Keyrecommendationsincludefosteringcommunity
engagement through partnerships with Tennessee
TechUniversityandregionalorganizations, creating
visibilityvialocaleventsand mediaandexploring
collaborations with fitness centers, farmer's markets
and nutrition shops. Byemphasizing sustainability,
community presence and customer engagement,
International Specialty Supply can strengthen its
regional influence, expand its customer base, and
drivelong-termbusiness growthwhilefostering
meaningful connections within the Upper Cumberland
region.



Geosciences
Undergraduate Students

Morphometric Analysis of Flynn Creek’s "Inverted
Sombrero”

Author: Joshua Hillis
Faculty Advisor: Jeanette Luna, Earth Sciences

TheFlynn Creek central upliftimpact structure
was formed in a shallow marine environment
around 360 million years ago. The result of the
impactformed

astructureapproximately 3.8kmin diameter. After
theimpact,thecraterwasfilled rapidly by marine
sediments, which greatly influenced its
preserved state.Despitethese sediments covering
much ofthe impactarea, erosionalongtheFlynn
Creekdrainage area has exposed significant
portions of the structure. Theseareasincludethe
centralupliftand parts ofthe rim. Factors such as
these leadto it being one of the most well-
preserved ancient impact structures in the world.

Dueto portions ofthe FlynnCreek Crater being
exposedatthesurface, highresolution DEMs,
alongwithdrill cores, canbe utilized toanalyze

the hypothesisofthe“inverted sombrero”shape.
This

can be characterized by its annular, sloping rim
which surroundsanestedbowl-shapedinner
crater.By creating cross sections throughout the
area of the impactstructure,weshouldbeableto
determine features such as depth of the crater,
rim heightand central uplift characteristics.
Additional analyses will compare Flynn Creek’s
morphometric parameters with other marine-target
impactcratersandincorporate subsurfacedata
from USGSdrill coresto further refine structural
interpretations. Despite partial burial, the Flynn
Creek impact crater still allows for

comprehensive analysis by utilizing GIS tools. The
goal isthatbycombiningsurfaceanalysis with
subsurface informationwe willbe abletoachievea
well-rounded understanding of the “inverted
sombrero” morphology.

Hurricane Helene Post-Disaster Analysis of
Tennessee and North Carolina Flooding: Estimating
Peak Discharge and Comparison with FEMA Flood
Zones

Author: Maggie Uehling

Faculty Advisor: Evan Hart, Earth Sciences

On September 27-28, 2024, Hurricane Helene

caused

severe flooding inwestern North Carolinaand

eastern

Tennessee, damaged many stream gages,
and several gages recorded stage heights
thatexceeded USGS dischargerating
curves. This study estimates peak
dischargeforeightstreams-fourin
eachstate- using peak stage
measurements and LiDAR data.
Elevation data from state agencies was
analyzedin Esri’s ArcGIS Proto generate
elevation profiles,and the Manning
equationwas applied to estimate peak
discharge based on USGS stage heights. In
Tennessee, estimated peakdischarges
rangefrom:150,000ft3/ secforthe
Nolichucky River at Embreeville, 67,000
ft3/secforthePigeonRiveratNewport,
105,000ft3/ secfortheFrenchBroad
Rivernear Newport,and 28,000 ft3/sec
for the Doe River at Elizabethton. In North
Carolina, estimated peak discharges
range from: 140,000 ft3/secforthe
French Broad River at Asheville, 50,000
ft3/secforthe SwannanoaRiverat
Biltmore, 14,500 ft3/sec for the Mills River,
and 17,000 ft3/sec for Cove Creek near
Lake Lure.

Our initial results indicate that all
locations experienced their largest
recorded floods, except the French Broad
River, TN. Post-flood imagery of the
Nolichucky River, TN, the French Broad-
Swannanoa RiveratAshevilleand
Biltmore,NCandtheBroad RiveratBat
Cave, NC, was utilized in digitizing high
water marks for comparison to FEMA-
predicted 500- year flood zones. Our
findings indicate that 40% of the
Nolichucky, 7% of the French Broad-
Swannanoa, and 25%ofthe BroadRiver
digitizedflooded area exceededthe
predicted 500-year flood elevation.

Faults Associated with the Cumberland
Plateau Overthrust, Spencer, Tennessee

Author: Juan Baez Trevino

Faculty Advisor: Michael Harrison, Earth
Sciences

This field study focuses on the geospatial arrangement
and description of faults and other geologic structures



thatare presentinrockoutcropsaroundSpencer, Tennessee.
Thesefaults areassociated with alarger regional feature called
the Cumberland Plateau overthrust. The Cumberland Plateau
overthrust is a network of faultsthatextendfromthe Emory
River faultsystemnearKingstonintotheregionof Spencer,
Tennessee.Thesefaultsare partofaregionaltectonic thrustsheet
thatformedinresponsetotheformation of the supercontinent
Pangea and the Appalachian Mountains. In Spencer, these faults
were studied in outcrops of PennsylvanianSewanee
Conglomerate,a 40-meter thick, yellow-brown, cross-bedded
quartz sandstone.

Ongoing research has documented hundreds of centimeter-to
meter-scale strike-slipfaults with northeast and southeast
trends that are often clustered together into fault-damage
zones. These zones are often accompanied by white friable
cataclasite that form talus slopes at the base of the outcrop. Thrust
faultsarealsopresentbutarenotas abundant.Outcropexposures
5kmeastofSpencer showevidence of deformationinolder,
deeperrockincluding ductile structuresin coalandveins inthe
Bangor Limestone. Some of these features were noted by Milici et
al.(1965) but have not been extensively studied. Future work aims
to understand howthesefaultsrelatetotheregionaltectonicsof
the CumberlandPlateauand howtheyinfluencedthe local
landscape and exposures of coal.

College of Business

Accounting

Undergraduate Student

Ollie's Effect: A Dive into Restraint Usage Post Visit Primary
Author: Aidnen Spires

Co-Authors/Collaborators:

Ashlyn Fults, Business Management Isabella
Hale, Business Management Colton Berghoff,
College of Business

Faculty Advisor:
Chelsea Dowell, Economics, Finance & Marketing

This study examines the impact of "Ollie the Otter,” a safety
education program, on child restraint usage during vehicle
crashes in Tennessee. We got our data for Ollie the Otter from
Tennessee Technological

University’s iCube, as well as Tennessee’s Department of
Transportation. We used this data to analyze
childrestraintrates by countyand whetherOlliethe Otter
hadvisitedthatcountyornotbetweenthe years2021-
2023.Usingtheordinaryleastsquares

regression model, this shows the relationship between variables
like regions, number of visits, whether Ollie visited this county
ornot,andyear.Theresults of

our analysis suggest efforts targeted into Middle and West

Tennessee, primarily in the counties with low
restraint rates such as Beldsoe County, which could
improve safety. The Olliethe Otter programhelps not
onlythestateofTennessee, butifeverystatehada
program like Ollie the Otter, it could be beneficial to
communities across the country.



Business Administration
Graduate Students - Master's

The Financial Future of Tennessee’s Public
Universities: Risks and Sustainability
Primary Author: Mattea Trusty

Co-Author/Collaborator:
Ryan Salaman, Business Administration

Faculty Advisor: Sid Bundy, Accounting

State funding is critical to Tennessee’s public
universities, supporting operations, capital projects
and student scholarships. However, financial pressures
continue to mount due to declining enrollment,
shifting policy priorities, and legislative changes. From
2015t02023, national college enrollment declined
by 7.4%, with Tennessee experiencingadropinits
college-goingrate.While2023 sawaslightrebound,
overall trends suggest continued financial challenges.
Tennessee Technological University (TN Tech) has
seena4.82%averageincreaseinits operating
deficit, raising concerns about funding adequacy and
institutional sustainability.

Tennessee State University (TSU) is an example of
whylookingintoauniversity'sfinancialhealthis
imperative. TSU saw a significant drop in enrollment
andisnowinatough financial spot, possiblyfacing
a$46milliondeficitforthecurrentfiscalyear.By
identifying keyfinancial risks and disparities, this
study displays the current financial situation and
paints a picture of what may come.

Thisstudyevaluates TN Tech’sfinancial healthin
comparison to five other Tennessee public universities
andfour peerinstitutions nationwide. Usingaudited
financial reports and university dashboards, we
examined trends in state appropriations, expenditures
and revenue generation. The study also assesses how
declining enrollment and shifting funding priorities
impact TN Tech’s financial stability.

Findingswillinform policymakers,administrators
andstakeholdersonthecurrentfinancial climateto
ensure TN Tech remains financially sustainable while
delivering high-qualityeducation.

The Financial Impact of Cold Weather on Electric
Utility Usage

Author: Robert Sircy

Faculty Advisor: Sid Bundy, Accounting

No one enjoys paying their electric bill, especially
during the winter months when colder temperatures
drive upenergy consumption. Understanding how
temperature fluctuations impact electricity usage
can help consumers anticipate and manage increases
intheir monthly bills. This research quantifies the
financialimpactofcoldweatheronelectricutility
usage and gives residential customers the ability to
estimate their futurebills.

This study analyzes the relationship between monthly
temperature variations and corresponding electricity
usage.Average monthlytemperatureswere sourced
from the National Weather Service, while electric
consumption datawas obtained from 10 customers
served by Tri-County Electric Membership Corporation
(TCEMC), a cooperative serving over 53,000 customers
across Tennessee and Kentucky. TCEMC reported total
revenues of approximately $144.5 million in 2024,
withretailelectricitysalesaccountingfor97.8%of
revenue.

Byexaminingtrendsoverthepast10years,the
studyidentifies a clear correlation between lower
temperatures and higher electricity usage. The
analysis led to the development of an interactive
widgetthatallows customerstoestimatetheir
utility bills by enteringtheir historicalaverage bill,
atemperaturethreshold, and the number of cold
days. Thistoolwillalsoassistmemberservice
representatives with theabilitytoexplainthe
fluctuations.

Beyond consumer insights, this research provides
valuetoTCEMC’sfinancialplanningandreporting by
examining how seasonal revenue fluctuations impact
operating revenue, accounts receivable and cash flow.
Thefindings mayhelpthe cooperativeanticipate
increasesinincome, adjust cash flow projections,
and improve financial forecasting and strategic
planning.

Economics

Undergraduate Students

Tennessee Tech: The Next OVC Powerhouse?

Primary Author:

Thomas Montgomery, Janie Gentery Educational Trust

Scholarship

Co-Authors/Collaborators:



Turner Eades, Economics
Dariusz Kuczynski, Economics
Elijah Phillips, Marketing

Maddux Richey, Economics

Faculty Advisor:
ChelseaDowell,Economics,Finance&Marketing

This projectfocuses onthegoal ofraising funds
forthenewTennesseeTechfootball stadium
andfacilities. Theideais to help out the Athletic
Department, including Athletic Director Mark Wilson,
andthe Ticketing Office. Through this researchwe
cameupwithafewideastoincreaserevenueto
fundthestadiumthatinclude butarenotlimited
to merchandising, NIL opportunities, broadening
concessions and playingatougher strength of
schedule.

The Educating of Teen Drivers
Primary Author: Gavin Edleson

Co-Authors/Collaborators:

Gretchen Mcguire, College of Business
Trent Bilbrey, College ofBusiness

Malak Faisal,College of Business

Faculty Advisor:
ChelseaDowell,Economics, Finance & Marketing

Thisprojectanalyzeshowtoreachinexperienced
driversaged 15 to 19 more effectively. The authors
determine if driving education campaigns are effective
indifferentregionsoriftheseregionsneedtodomore
oradjustthese campaigns. Theresearch questionis
whether driving education campaigns held at high
schools actually decrease the overall crashesin
eachregionof Tennessee. Thedatais fromiCube, a
non-profit organization. iCube is working with the
Tennessee Department of Transportation. In this
paper, we mainly use an ordinary least squares model.
The main resultwas that as the number of locations
increased by one, the number of crashes increased
statistically significantly by about 174 crashes, holding
all else constant. Additionally, we found that as the
number of campaigns increased by one, the total
number of crashes decreased byaboutthree, Butthe
resultwas insignificant. The conclusionisthatthese
driving campaigns are not as statistically significant as
one might think.

Finance

Undergraduate Student

From Policy to Practice: Evaluating U.S. Environmental
Laws

Author: Chance Hale, 2024 CISE Recipient
Faculty Advisor: Nikki Panter, Biology

Sincethe passage ofthe Rivers and Harbors
Appropriation Actof 1899, environmental laws
inthe United States have playeda crucial rolein
conservation efforts. However, with increasing
environmental challenges, such as habitat destruction,
climatechangeandspeciesdecline,assessingwhich
legislative measures havebeenthe mosteffective
hasbecomeimperative. Thisresearch, conducted
as part of the Creative Inquiry Summer Experience
(CISE) Grant, evaluatedtheimpact of five major U.S.
environmental laws:

1. The Migratory Bird Treaty Act of 1918

2. The National Wildlife Refuge System Actof 1966
3. The Marine Mammal Protection Act of 1972

4, The Endangered Species Act of 1973

5. The Magnuson-Stevens Fishery Conservation and
Management Act of 1976

The project consisted of three phases: (1) data
collection and analysis of legal documents, case
studiesandwildlife populationdata, (2) comparative
assessment using criteria such as species conservation
impact, habitat protection, regulatory compliance,
stakeholderengagementandlegal structureand(3)
determiningwhichlawhadhadthe most positive
influence.Thefindingsprovidedinsightsintothe
effectiveness of conservation legislation, offering
aframework for policymakers to craft stronger
environmental protections. This research not only
enhanced legal scholarship butalsoservedasa
resourceforfutureenvironmentaladvocacyand
legislation.

College of Education &

Human Sciences

Applied Behavior Analysis
Graduate Student - Doctoral

The Behavior Strategies During RTI2 Implementation

in Tennessee Elementary Classrooms: Teachers’
Perspectives



Author: Wenyong Qu

Faculty Advisor:
Holly Anthony, Curriculum & Instruction

This qualitative study explores the experiences

of elementary school teachers in Tennessee using
behavioral management strategies within the
Response to Instruction and Intervention for Behavior
(RTI2-B) framework. The research examines how
RTI2-B strategies implemented in the classrooms,
including the implementation process, strategies,
practical challenges, successes and contextual
nuances of behavior management. Data were
collected through interviews, document reviews
and observations with three teachers in Tennessee.
Findings contribute to the literature on RTI2-B
implementation experiences from teachers’ view and
offer actionable insights into effective behavioral
interventionstobridgethe gap betweentheoryand
practice.

Counseling & Psychology
Graduate Student - Master's

Mad Topics in Education 2024: Building Partnerships
With School Counselors to Support Teachers’ Mental
Health Literacy

Author: McClane Oakley

Faculty Advisor:
Kinsey Simone, Curriculum & Instruction

The most beneficial stakeholders for School
Counselors (SC) are teachers (Atici, 2014), who observe
student habits and can therefore offer greater insights
intostudentbehaviors.WhatcanSCdotosupport
theirteachersinhelping students?Byexpandingtheir
mental health literacy, teachers can be more equipped
tosupportstudentsincollaborationwithSC. This Mad
Studyexamineddatafroma2024MadTopics(MT)
symposiumhostedat TnTech(TnMT) on Obsessive-
Compulsive Disorder (OCD) and Attention-Deficit
Hyperactivity Disorder (ADHD)ineducation, with
aspecificemphasis on the takeaways of attendees
whowere SC. While quantitative datawere collected,
this study was limited to qualitative data due to the
smallsample of present SC (twoin-person out of 96
andonevirtualoutof~75).Inductiveanalysiswas
usedtointerprethowSCcan effectivelyuse their
knowledgetosupportteacher mental health literacy
andinreturnbettersupporttheirstudents, because
ofattendingthepanel.Findingsindicated thatthe SC

found the symposium beneficial, perceived increased
understanding of OCD’s and ADHD’s “debilitating
effects”, and recognized the importance of mental
healthawareness. The 2024 Tn MT was perceived as
beneficial for SC based on their perspectives; this type
of intervention effectively resulted in increased SC
understandings of OCD and ADHD in education. By
expanding theirknowledge and providing plentiful
resources, MT symposiahave the meanstohelp
SCeducatetheirteachersonOCDandADHDin
education.

Undergraduate Students

A Phenomenological Examination of Existential
Isolation among College Students Post-Pandemic

Author:
Gracie Conlon, 2024 Undergraduate Research &
Creative Activities (URECA) Award Recipient

Faculty Advisor:
Matthew Zagumny, Counseling & Psychology

The study of existentialismfocuses onthe big five -
death, meaningless, freedom, identity and isolation.
Existential Isolation (El) is the ‘unbridgeable gap
between oneselfandanyotherbeing’accordingto
IrvinD.Yalom. Existentialism's primaryemphasis
on death and meaninglessness often results in
understudied existential isolation research. From this
point, some scales look at the existential concerns
separately, however, thereis noreliable scale that
looks at the five together. Looking at isolation
separately, the focus is on the mental separation of
person and environment. Participants were asked
questions that dealt with physical separation but
wereaskedtotalkaboutfeelings,emotionsand
thoughtprocesses. Thefindings showedthatmany
experienced loneliness, relationship loss, trouble
engagingin conversations, guiltand self-doubt.
However,receivingoutside supportfromothers
helped participants feel relief. With ongoing research,
more participants will be questioned, moreanswers
analyzed and future scale development.

Envy’s Mediating Effects in the Relationship between
Similarity and Performance

Author:
Joshua Thomas, 2024 CISE Recipient

Faculty Advisor:
Nicole Henniger, Counseling & Psychology



Envyisasubjectivelynegativeemotionthatarises
afteran upward social comparisonand canincrease
subsequent task performance. Perceived similarity
withthesuperior personistheorizedtoincrease
feelings ofenvy. Prosocial Behaviorisavoluntary
behavior to help another person. Study 1 sought to
find out what traits Tennessee Tech students found
warm, what accomplishments they found the most
enviableandtoclearupanyconfusionsaboutthe
prisoner's dilemma. Study 2 seeks totestthe full
mediational model and to experimentally manipulate
the perceptionofwarmthasauniquewayto affect
perceived similarity, which should then affect levels of
envyand performance. Asample of 166 participants
will berecruited to participate in-person. After
filling out their own profile, the participants will see
a(fictitious) partner’s choices of words to describe
themselves, which are randomly assigned to be warm,

neutralorcoldinordertoaffect perceivedwarmthand

thus perceived similarity. Participantswillalsoseethe
partner’s listofaccomplishments theyare proud of,
which should serve asan upward social comparison.
Participants will then be giventwo scales to measure
envy,alongwithotherresponsestothecomparison.
To assess performance, participants will complete
math questions,theTrailMaking Testand report
intentions to study. Two-Way ANOVAs will test group
differencesinenvyand performance. Theresults of
this studywillassess whethersimilarityin perceived
warmth has effects on envyand performance.

Curriculum & Instruction
Graduate Student - Master's

Group Morning Reading Sessions and Kindergarten
Students’ Academic Engagement: A Multiple Baselines
Study in China

Primary Author: Yongmei Shi

Co-Author/Collaborator:
Krystal Kennedy, Tennessee Tech University

Faculty Advisor:
Kinsey Simone, Curriculum & Instruction

Academic engagement relates to children's learning
outcomes (Fredricks etal.,2004); while structured
morning routines may predict students’ readiness to
learn(Stevensetal.,2008),thereislimited empirical
research ontheseroutines and engagement. This
poster presents the proposed researchdesignofa
study to investigate kindergarten students’ academic
engagement throughout the school day in Daye City,

China,withandwithout morningreadingsessions.
Additionally,we presentanovelinstrumentcreated
by Ms. Yongmei Shi, the Engaged Behaviors Tracking
Table(EBTT),whichwillbe formativelyevaluated
and modified priortousebasedonpilottesting. The
single-subject multiple baseline ABAB study will
occurinfall2025withasample of fourkindergarten
studentsin Chinawho areidentified as having
difficulties with sustained academic engagement. Data
collectionwill span seven weeks and will include
staggered baseline observations without group
morning reading sessions and intervention phases
withsessions,usingthe EBTTtoassess students’
engagement levels. Descriptive and graphical
statistical techniques will be used to examine
behavioral trends.

The proposed study, including its design and
instrumentation,isuniqueinthat: (1)findings may
bridge a gap in literature on instructional strategies
inChinese kindergarten classrooms, (2) the novel
EBTT instrument can be adopted for comprehensive
assessmentofengagementbehaviorsacrosstime
periods and activities and (3) the chosen sample
andmethod could produceimplicationsfornot
only Chinese education but also bilingual students
in American schools, contributing to cross-cultural
education research and potentially benefiting Chinese
ESL young learners.

Health Behaviors & Wellness
Education

Graduate Student - Doctoral

Perceived Influences on Female Undergraduate
Psychology Students’ Career Choices

Author: McKenna Day

Faculty Advisor:
Holly Anthony, Curriculum & Instruction

This study explored the perceived influences on
femaleundergraduate psychologystudents’ career
choices through an interpretivist lens. Given the
limited literature onwomen in psychology and their
career trajectories, this research aimed to provide
insight into their perspectives. Using an interpretative
case study approach, the study examined participants’
experiences and perceptions of career influences.
Data were collected through interviews and analyzed
inductively to identify emerging themes. Preliminary
findings suggested that female psychology students’
career choices were shaped by personal interests,



facultyinteractions and perceived barriers, suchas
limited exposuretoapplied psychologyfields atthe
undergraduate level. Participants emphasized the
importance of mentorship and practical experience in
solidifying career decisions. These findings contribute
to the broader discussion on gendered career
pathways in psychology and highlight the need for
increased supportandguidanceforundergraduate
women navigating career options.

Literacy
Graduate Student - Doctoral

Policy and Performance: Understanding 3rd
Grade Students’ Achievement Before and After
Implementation of Tennessee’s Learning Loss
Remediation and Student Acceleration Act

Primary Author:
Cassie Brown, Avo Anderson Memorial Endowed
Education Scholarship, Dr. Betty Roe Scholarship

Co-Author/Collaborator:
AmberSpears, College of Education&Human
Sciences

Faculty Advisor:
Kinsey Simone, Curriculum & Instruction

This study investigated Tennessee’s Learning
Loss Remediation and Student Acceleration Act

and 1,335 3rd-grade students' English Language
Arts (ELA) achievement, measuredthroughthe
Tennessee Comprehensive Assessment Program
(TCAP). Using a quantitative, correlational design,
this research analyzed TCAP scores from students
inoneTennesseeschool district beforeandafter

the policy'simplementation. Hierarchical linear
regression was employed to assess whether significant
differences existed in ELA achievement before
versus after policy implementation while controlling
for sex, economically disadvantaged status, and
prior ability. A moderation analysis was utilized
via the PROCESS method to understand whether
economically disadvantaged status moderated the
relationship between policyimplementationand
3rd-grade TCAP achievement while controlling for
sex and prior academic ability. Results indicated that
students assessed post-policy scored significantly
lower than their pre-policy counterparts, suggesting
that the law's implementation was associated
with decreased achievement. Prior academic
ability emerged as the strongest predictor of TCAP

outcomes,whileeconomicallydisadvantaged status

did not significantly moderate the relationship
between policy implementation and achievement.
Additionally, females scored slightly lower than
males. These findings highlight the potential
unintended consequences of Tennessee’s retention
lawand emphasize the critical role of early academic
preparation. The study's results contribute to ongoing
discussions about the efficacy of retention policies and
theirassociation with studentachievement.

Program Planning & Evaluation
Graduate Student - Doctoral

Exploring Faculty Perspectives on Al Integration in
Chemistry Education: Insights from a Qualitative
Interview

Author: Mallory Matthews

Faculty Advisor:
Janet Isbell, Curriculum & Instruction

This qualitative study employed inductive analysis to
explore faculty perspectives on artificial intelligence
(Al) integration in chemistry education. Using
inductive analysis, several key themes emerged,
including student-focused teaching, generational
gaps in technology adaptation and the evolving
role of technology in teaching practices. Ethical
considerationsrelatedto Aluse also surfaced, along
with discussions on Al as a useful tool, its impact on
student retention and recruitment, and its broader
integration into chemistry education. Findings
revealedthat Al’'suseintheclassroomforhigher
education was perceived to be beneficial but came
with concerns around academic integrity and the need
for targeted professional development. The research
question guiding this studywas: How did chemistry
faculty view the role of artificial intelligence in
studentlearningexperienceswithintheirdiscipline?
Basedonanin-depthinterviewwithaSTEMfaculty
member,thisstudycontributesvaluableinsights
into the integration of Al in higher education and
highlights the complexities and challenges involved in
adopting Al tools in teaching practices.

Psychology
Undergraduate Student

Existential Guilt



Author:
Nick Wilford, 2024 Undergraduate Research & Creative
Activities (URECA) Award Recipient

Faculty Advisor:
Mathew Zagumny, Counseling & Psychology

Experimental existential psychology explores
five majorconcernsthatallhumansface: death,
meaninglessness, isolation, identity and freedom.
The existential concern of freedomarisesfromthe
choices individuals make and their responsibility for
the outcomes. Existential guilt can emerge when
individualsreflectonpastchoicesandconsider
unrealized potential or alternative paths. Despite its
significance, there is limited research on existential
guiltand alack of validated measures to assessiit.

This study aimed to explore the experience of
existential guilt and identify trends in its lived
experience. Five participants were recruited and
responded to a Qualtrics survey containing carefully
designedaccess questions, followed byin-person
interviews. Throughaphenomenologicalanalysis
of participant responses, results indicated that
existential guiltdiminishes overtime. Participants
reported experiencingintense guiltdirectly before
oraftermajordecisions but describedfeeling more
atpeacewiththeirchoicesastimepassed.When
choosing between spendingtimewithfamilyor
friends, multiple participants prioritized family, even
whenitwas nottheirpersonal preference.These
findings suggest that existential guilt is strongly tied
to perceived obligations and personal values but
tendstolessenwithtimeandacceptance.Thisstudy
contributes to the understanding of existential guilt
and freedom, offeringinsightinto howindividuals
process the weight of their choices. However,
further researchis needed to develop a validated
measure of existential guilt and explore its long-term
psychological effects. Undergraduate Students

Survival Processing Boosts LEGO Creativity
Primary Author: Dylan Taylor

Co-Author/Collaborator:
Spencer Moore, Psychology

Faculty Advisor:
Stephanie Kazanas, Counseling & Psychology

Thecurrentstudyextendsinvestigations between
creativity and cognition, using the survival memory
paradigm (Nairneetal.,2007).Previouswork

demonstrates a robust, incidental memory advantage
for words and pictures rated for their survival-
relevance, relative to other scenarios, such as moving-
relevance (Kazanas, 2021). Critically, these survival
studies ask participantstoreflectupon provided
materials, such as whether ‘a screwdriver’ could assist
theminasurvivalscenario. Thecurrentmethodology
diverges from previous studies investigating
participants’ attention and memory, and instead asks:
Are participantsmorecreativelyengagedduring
survival processing than other types of processing?

Undergraduate psychology studentswere randomly
assigned to build with red, blue, yellow or mixed-color
LEGO bricks of varying sizes, shapes and functions.
Participants builtaccording to survivaland moving
instructions (order counterbalanced), and the number
of objects (or tools, etc.) were summed and compared
across survivaland moving conditions, as were the
number of bricks used for each build.

Theresults show survival instructions promoted
significantly more builds (p < .01), with significantly
fewer bricks (p < .05) than the moving instructions,
suggesting both creativity and efficiency. Pictures

of these builds will show the more numerous
representations within the survival condition (e.g.,
canon, trap, lantern) relative to the moving condition
(e.g., moving truck). Critically, this project contributes
tothegeneralizabilityand replicability of the survival
advantage, with materials beyond words and pictures.
Of equal importance, it encourages researchers

to return to in-person experiments, where these
experiencesinspire curiosityin students.

Defining Existential Identity Through Phenomenology:
Steps Toward Scale Development

Primary Author:
KevinHo, 2024 URECA Recipient, 2024 CISE Recipient

Co-Authors/Collaborators:
Belle Conlon, Counseling & Psychology
NickWilford, Counseling&Psychology

Faculty Advisor:
Matthew Zagumny, Counseling & Psychology

Advancements in experimental existential psychology
(XXP) cannot be made without first establishing valid
definitions of each existential concern. This study
was designed to examine underlying components and
themes (meaning units) of Existential Identity (EID),
andtherebyusethe conceptstoformavalid, reliable
measureofEIDthatcanthenbeimplementedinto



scale development for future experimental existential
research. Our phenomenological study collected
participantresponsestoaseriesofaccess questions
specificallyformulated withtheintent of prompting
respondentstowards theideaof self-authenticity,a
previously proposed correlate/predictor of existential
identity.

Participants’ responses to the initial access questions
and optional follow-upin-personinterviews were
analyzed for concurring themes. Notably, confidence
inone’sidentitywas associated with confirmation/
validation of personalattributesandcharacteristics
by others, specifically close friends and family. Itis
thereforeimportanttoconsidertheroleofsocial
validation of one's identity as it relates to defining
existential identity in future XXP research.

Making Sense of Life: A Phenomenological Exploration
of Coherence and Its Role in Life’s Meaning

Primary Author: Christopher Stafford

Co-Author/Collaborator:
Nick Wilford, Counseling & Psychology

Faculty Advisor:
Matthew Zagumny, Counseling & Psychology

This phenomenological study examines the lived
experiences of individuals in their search for meaning
inlife,focusingonthedimension of Coherence.
AccordingtoMartelaandSteger(2016),the meaning
of life consists of three dimensions: Significance,
Purpose and Coherence. This study will explore
Coherence, defined as the "sense of comprehensibility
and one’s life making sense."

Understanding the Impact of Perceived Parental
Marital Satisfaction on Adult Children’s Depressive
Symptoms: The Potential Mediating Role of Parental
Authoritativeness

Author: Haley Kirk

Faculty Advisor:
Nicole Henniger, Counseling & Psychology

Adolescenceisadelicate periodfordepressive
symptoms to begin manifesting (Essau et al., 2020).
Infact, research suggests thathalfofalladults
who experience amental disorder, suchas major
depressivedisorder, reported experiencing symptoms
duringor before adolescence (Kessleretal.,2005).

Further, family functioning and negative childhood

experiences are predictive of depressive symptoms in
adults (Beck,2008; Cumsille & Epstein, 1994).

In this study, we examined how adult children’s
depressive symptoms relate to their memories of their
parents’ marital satisfaction during their adolescence
and how perceived parental authoritativeness during
adolescence may mediate this relationship. A sample
of 116undergraduatestudentstookanonlinesurvey
with scales measuring retrospective perceived
parental marital satisfaction, perceived parenting
style and current depression symptoms. Correlational
relationships were found among the three
variables; however,aregression analysis revealed a
nonsignificant mediation effect. When accounting for
parentalmarital satisfaction, authoritative parenting
did notsignificantly contribute additional predictive
value in the regression model. Marital satisfaction may
alreadyaccountformostofthevarianceindepressive
symptoms, leaving little unique contribution from
authoritative parenting, which may explain why each
correlation was significant, but the mediation was not.

Sephora Kids: Does Aging Anxiety Increase
Hopelessness in Young Adults?

Author: Zoe Bradshaw

Faculty Advisor:
Matthew Zagumny, Counseling & Psychology

Recent statistics show that young adults have adopted
stricter anti-aging skin care routines and have
increased mental health concerns. It was hypothesized
that aging anxiety (AA) increased hopelessness in
young adults. Ageism was hypothesized to predict
AA with self-esteem acting as a cultural anxiety
buffer, potentially impacting levels of hopelessness.
We recruited 76 young adult participants. Ageism
was measured using Kogan’s Attitudes towards Older
People. AAwas calculated using the Aging Anxiety
Scale. Hopelessness was measured using the General
Hopelessness Scale. The Rosenberg Self-Esteem Scale
measured self-esteem. The moderated, mediation was
testedusingamultipleregression analysis utilizing
theSobeltestfor mediation. Themoderatedand
mediatedresultswere bothsignificantat <.001.The
mediationis consideredto be presentafterthe Sobel
test. These findings suggestthatageismand aging
anxietymayincrease hopelessnessinyoungadults,
with low self-esteem increasing the effect.

From Trends to Trust: Exploring the Factors That
Influence Perceptions of Authenticity in Influencer
Content Shifts.



Author: Anna Donalies

Faculty Advisor:
Matthew Zagumny, Counseling & Psychology

This study investigates the factors shaping consumers'
perceptions of authenticity when an influencer
transitions toa different content genre. Drawingon
Nune's (2021) framework of six consumer judgments
of authenticity—accuracy, connectedness, integrity,
legitimacy, originality and proficiency—the research
examines how these dimensions influence perceptions
during such contentshifts. Datawill be collected
through a qualitative online survey in which
participants will respond to five open-ended questions
bythinkingback onexamples of influencers' content
andexplaintheirauthenticityjudgments.Responses
willbe analyzedand codedtoidentify keythemesand
findings related to each factor.

Commitment Level as a Potential Moderator: Cross-
sex Friendships Yielding Romantic Jealousy

Author:KennadyCampbell,2024 URECARecipient

Faculty Advisor:
Nicole Henniger, Counseling & Psychology

Cross-sex friendships can provoke jealousy in
romantic partners, particularly when perceived
asathreattotherelationship (Bleske-Rechek
&Buss,2001;Gilchrist-Petty & Bennett,2019).

The current study tests whether the level of
commitment within a romantic relationship affects
theintensity of this jealousy. Commitmentcan
increaserelationshipstabilitybutalsocanincrease
thevalue of the relationship, which could motivate
more protectiveresponses(Chung&Harris, 2018).
Ourstudyhypothesizesthat stronger relationship
commitment will intensify the jealousy elicited from
apartner’s cross-sex friendship. In an online survey,
undergraduate students (N=195) from a university in
Tennessee in relationships were randomly assigned
toread hypothetical scenarios about their partner
involving either cross-sex or same-sex friendships,
both meant to induce jealousy. Participants completed
theCommunicativeResponsestojJealousyScale
(CRJ), the FriendshipJealousy Measure (FJM), and the
Investment Model Scale to assess commitment and
jealousy.Amultipleregressionanalysisrevealedthat
commitmentdoes nothaveamoderatingeffectonthe
model butthatcross-sexfriendships doincite more
jealousy in romantic partners compared to same-sex
friendships.

Parentification to Imposter Syndrome: The Roles of
Perfectionism and Locus of Control

Author: Serephyne Bigger, 2024 URECA Recipient

Faculty Advisor:
Derrick Edwards, Counseling & Psychology

Parentification is associated with both positive and
negative outcomeslaterinlife, butsomeresearchers
have suggested that many of the risk factors for
parentification mitigate the protective factors, leading
tomoreoverallnegative outcomes (Schorr&Goldner,
2022).Parentification canalsoleadtoidentityissues
and feelings of intellectual fraudulence, known as
imposter syndrome (Castro et al., 2004). Additionally,
an externallocus of control strongly correlates with
highimposter syndrome (Williams & Francis, 2010).
In the present study, participants completed an online
survey to measure parentification, perfectionism,
imposter syndrome and locus of control.

Using regression analysis, we tested for an interaction
between parentificationand perfectionismand
theireffectonimpostersyndrome,aswellasthe
effects of locus of control in a moderated-mediation
model.Usingdatafrom 109 participants,theresults
confirmed that parentification is positively correlated
with both perfectionismand imposter syndrome.
Furthermore, self-critical perfectionism significantly
mediated the relationship between parentification
andimposter syndrome. Locus of control did
notdirectlycorrelatewiththeothervariablesin
thestudy.Thesefindingssupporttheideathat
addressing perfectionistic tendencies may mitigate
the development of imposter syndrome in individuals
affected by parentification.

Secondary Education
Undergraduate Students

The Generational Effects of Toxic Masculinity in
“Punch Me Up to the Gods”

Author: Kyleigh Pitzer
Faculty Advisor: Monic Ductan, English

Inthe memoir “Punch Me Uptothe Gods,” the author
Brian Broome struggles with prejudice againsthim
inseveral differentways. Theissue lwill be focusing
on however, is the themes of toxic masculinity
throughoutthe book and howtheyaffecttheauthor
and the other people around him.



Broome’sfatherandfriendsallpushtheideaon
himthathe needstobeatough, stereotypical Black
man at that time. He cannot even find acceptance
because he does not naturally fall under the
umbrellaofwhatsocietythinksthataBlackman
shouldbe.Thetoxicmasculinityalso provesto
be a generational problem and leads to kids that
blindlyfollow everything theyare told by the older
generation.Broometells the stories ofayounggirl
who s offered up to him for sex, and ayoung boy
named Tuanonthebuswhois being berated by his
father for showing emotion. I will dive deeperinto
how generational toxic masculinity has affected
Broome, theyounggirland Tuan.Iwilldiscuss
thewaysthattoxicmasculinityis taught, howit
affects young girls and boys and the importance of
unlearning the stereotype.

Laughing at Those Who Take: The Use of Humor for
Resistance and Survival in “Green Grass, Running
Water”

Author: Daisy Hudson
Faculty Advisor: Brian Williams, English

American literature and art have long depicted
Native Americans as savage and stoic,atrend which
has continuedinto contemporary media. These
stories took Native humor away and created the
narrative that Indigenous people cannot be funny,
duetoeitheraninherentlack oratragic past.
However, Native Americans have beenfightingto
resistthis narrative and prove such stories false.
To combat this ideology, Indigenous authors have
arguedthattheir people mustworkwithliterature
andarttoreclaimtheirhumorforresistanceand
survival against the stereotypes placed onthem.

My paperdelvesinto ThomasKing’s novel “Green
Grass,RunningWater,”and largue thatKing uses
parody and satire to reclaim Native humor. Instead
of King coming right out and telling non-native
readersabouthowcomedicNative Americans
are,heusessatireandhumortotellastoryof
Indigenous survival and resistance. In the novel,
heprovesthatnotonlycanNatives befunny,
buthumoritselfempowers themto survive the
assimilation and eradication they have suffered.
Furthermore, the humorthatKing uses highlights
resistanceagainstthe cliché division of Natives vs.
Non-Natives. | argue that humor crosses boundaries
and enables non-native readers to recognize the
flawed stereotypes they have placed on Natives
beingsavageandstoic. Asaresult,Kingtellsastory

about the importance of Native humor in resisting
and surviving stereotypes while developing
connections across cultures.

STEM Education

Graduate Student - Doctoral

Student Perspectives on the Transition from Eighth-
to Ninth-Grade Mathematics

Author: Julia Grecol

Faculty Advisor:
Holly Anthony, Curriculum & Instruction

Sincethe TNReadyassessmentwasintroduced

in 2016, the percentage of ninth-grade students
scoring proficientinmathematicsinAlgebra
orintegrated Math 1 has dropped significantly
fromthenumberofeighth-gradestudentsscoring
proficientin eighth-grade math inthe prioryear.
This interpretive case studywas part of aresearch
study that explored the transition from eighth-grade
toninth-grade mathematics fromthe perspective
of students. For this case study,an 11th-grade
student from a Middle Tennessee high school was
interviewed. The transcript of the interview was
then coded and categorized using aninductive
analysis approach. The findings revealed several
differences between both the structure and the
culture of the two classes, whichwhen added to
thechallenges of changingbuildings, resultedin
increased struggles for this student.

College of Engineering
Chemical Engineering

Graduate Student - Doctoral

Facilitating Interdisciplinary Team Communication
via Card Decks in RFM Guided Approaches

Primary Author: Hoda Ross

Co-Authors/Collaborators:

Jessee Griffith, Environmental & Sustainability
Studies

Andrea Arce-Trigatti, Curriculum & Instruction
Pedro Arce, Chemical Engineering

Faculty Advisor:
Robby Sanders, Chemical Engineering



Interdisciplinary collaboration is essential for
addressingcomplexchallengesattheintersection
of food, energy and water (FEW) systems. This
project presents a structured approach to enhancing
teamworkwithininterdisciplinarygroupsthrough
acard deck designedto facilitate communication,
problem-solving and action planning. The framework
integrates the Renaissance Foundry Model, critical
thinking techniques, and community engagement
strategies to promote holistic and effective
collaboration.Thecarddeckservesasapractical
toolforguidinginterdisciplinaryteamsin problem
identification, ideation and the development of
actionable solutions.

Keytechniquesinclude teamrole assignment,
rootcauseanalysisusingthe"5Why’s" method,
and structured decision-making through the
Hierarchy of Control framework. These strategies
are applied to real-world challenges, such as water
contamination, demonstrating their effectiveness
infosteringinnovativesolutions.Byemphasizing
cultural training, interdisciplinary communication
and systematic problem-solving, this project aims to
bridge disciplinary gaps and enhance the efficiency
of collaborative efforts. The proposed framework
empowers teams to tackle pressing societal
challenges, fostering sustainable and community-
driven solutions.
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The increasing presence of pharmaceutical
contaminants in wastewater necessitates advanced
treatmentsolutions. Advanced Oxidation Processes
(AOPs) using TiO2z thin-film and suspension
photocatalysis offers a promising approach for
degrading these pollutants. This presentation
explores acetaminophen (ACT) degradation using AOP
enhancers like hydrogen peroxide (H202) and aeration
toboostreactive oxygen species (ROS) generation,
including hydroxyl radicals (- OH) and superoxide
radicals(Oz- —). Aeration maintains asteadyoxygen

supply, enhancing ROS formation and improving
contaminant mineralization.

Guided bythe Renaissance Foundry Model (RFM),
this study organizes knowledge acquisition through
literature reviews and experimental research to
optimize process parameters. Building on prior
research from Tennessee Tech’s Environmental
Catalysis Group,acomparativeassessmentof
thin-film and suspension photocatalysis evaluates
catalyst stability, degradation efficiency, and system
scalability. Photocatalytic kinetic modeling, inspired
byBuer (2022) and Rawal (2021), applies pseudo-first-
order kinetics and the Langmuir-Hinshelwood model
to predict degradation rates. The study also examines
filmdeactivationduetobyproductaccumulation
andradiation losses, both of which affectlong-
term performance. Knowledge transfer integrates
experimental findings with modelinginsightsto
developascalable, energy-efficientwastewater
treatment prototype. This research aligns with the
FEW Nexus and regulatory frameworks like the
Clean Water Act (CWA). Collaboration with Cookeville
Wastewater Treatment Plant ensures real-world
applicability. Ultimately, the findings enhance TiO:z-
based AOPs, contributing to sustainable and cost-
effective water treatment solutions.
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This study examines how Teamwork and
Communicationasasustainability principlewas
integrated and emphasized withinagraduate-level
course guided by the Renaissance Foundry Model
(Foundry)atTennessee TechUniversity. TheFoundry
is an innovation-driven learning framework designed
to foster interdisciplinary collaboration, critical
thinking and prototype development within real-
world, community-centered challenges. The research
contextincludes one Foundry-guided courseinthe
Interdisciplinary Training at the Food-Energy-Water
Nexus Graduate Certificate which incorporates the
EngineeringforOnePlanet(EOP) framework.The
EOP framework outlines nine sustainability principles,



including Teamwork and Communication, Systems
Thinking, Social Responsibility, Materials Selection
and Environmental Literacy, fostering a holistic
understanding of sustainable design. Students engage
in prototype development addressing community-
centeredissues,promotingpracticalapplication
of sustainabilityconcepts. This studywillfocuson
how Teamwork and Communication competencies,

as defined by Integrated Communication measures,

to evaluate how sustainability concepts are
embedded and demonstrated in the learning
process. Analysiswillinclude an examination of
curriculum concepts that helped students develop
Teamwork and Communication competencies coupled
withapreliminary quantitative analysis of rubric
items relating to Integrated Communication. The
findings aim to inform future course development
and the broader integration of innovation-driven,
sustainability-focused education in STEM fields.
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Understanding conservation principles - such

as mass, energy and momentum conservation

- are fundamental concepts in chemical
engineering education, yet inconsistencies in
textbook presentations can lead to conceptual
misunderstandings. After a review of various chemical
engineeringtextbooks, severalinconsistenciesand
potential sources of confusionin howthe principles
are presented werenoted.

Structuring conservation principles within a
hierarchical learning framework could foster a
deeper understanding of how conservation principles
apply across different engineering contexts.
This contribution introduces the motivation and
pedagogicalfoundationsthatledtothedevelopment
of an innovative approach to solving total mass
conservation by aligning it with a structured
taxonomy of conservation principles. The proposed
learning systematization framework integrates the
Renaissance Foundry Model (RFM), an innovation-
drivenlearningplatform,which has showngreat
success for facilitating student learning in engineering

courses. Leveraging the RFM as a systematic approach
to understanding total mass conservation provides
scaffolding for students to untangle complex
assumptions related to these fundamental concepts.

Additionally, this systemization approach pairs
theRFMwithawell-known hierarchical model
(Bloom’s Taxonomy) as a visual aid to enhance
student comprehension. The approach encourages
critical thinking, minimizes confusion arising from
inconsistent textbook presentations, and provides
students with a systematic method for applying
conservation principles in complex problem-solving
scenarios. Implications for incorporating educational
research methods and evaluative techniques will be
discussed as part of this contribution, as well as future
steps.
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Microplastics (MPs) are of increasing societal and
scientific concern due to their environmental ubiquity
and potential health effects. Wastewater treatment
plants (WWTPs) are locations where waterborne
MPs can concentrate at high levels, providingan
opportunitytoremovetheminongoingeffortsto
reduce this environmental burden. MPs have been
found in oceans, rivers, protected areas, food, drinking
waterandnearlyeveryconceivableenvironment.
Wastewater treatment plants typically contain several
microplastic particles, originatingfromcommercial
and household materials such as textiles, detergents,
pharmaceuticals, cosmetics and packaging. In this
study, guided by the Renaissance Foundry Model as
ourresearchapproach,we collected, processedand
analyzedwastewaterfromthreedifferent Cookeville
Wastewater Treatment Plant units to perform a
quantitativeand qualitativeanalysisof microplastics
and predict their behavior within the plant.

Wecollectedsamplesfromtheinfluent,aeration
tanks (biologicalreactor)andeffluent. Then,we
processed them through two-phase filtration and



digestion before analyzing them with aMicroscope
FTIR (Fourier Transform Infrared Spectroscopy) to
obtain the necessary data. During the analysis, we
observedfewermicroplasticsinthe effluentbuta
higher concentration in the aeration tanks, suggesting
thesludge-holdingtanks capture mostofthem.This
isimportantbecausethesludge, processedandused
as fertilizer, still introduces a significantamount of
microplasticsintotheenvironmentdespitefewer
beingreleasedintothelocalcreek. This studywill
guide futureresearchon microplasticdegradation,
aiming to find ways to break them down before they
reach the sludge and are released back into the
environment.
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Thisresearchfocusesonunderstandingtheviability
of sustainable solution with respect to energy
consumption by a Wastewater Treatment Plant
(WWTP) inrural Tennessee. As part of the research
conductedinthis project, the Renaissance Foundry
Model (Arceetal,2015)was utilizedtoengagein
design thinking processesto help not only identify
challenges associated with this WWTP but also
provideaninsighttoaviableandsustainable energy
solutions. Originally builtin 1984 and completedits
expansion in 1995, this 14 MGD capacity activated
sludge treatment plant that receives wastewater from
more than 165 miles of sewer lines has undergone
some updates and adjustment.

Although remarkable energy cost saving technology
was successfullyimplementedin2016,theenergy
costs stillcomprise ofalarge portion of the plant’s
operatingcost.Forexample,in2022,the utility
expenses surged to nearly $500K and exceeded
$550Kin2023.Inadditiontotheenergycost,the
insufficiency of the plant in completely removing the
complex organic pollutants such as pharmaceuticals,
microplastics,dyesandinsecticides,amongothers
is also an environmentally and socially pressing

concerns. In this contribution, an overview of the
Foundry-guideddesignthinking processaswellasa
viable prototype of innovative technologyrelated to
this challenge will be offered. Implications are made
with relation to the rural community partner for this
project,aswellasthe NSF-NRTEngenderingtheSpirit
of Gadugi at the FEW Nexus program.

Impact of Selected Energy Measures on Cost, Energy
Use, Payback and Emissions in Distilleries - A Field
Data-Driven Approach
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Energy efficiencyis a critical factorin optimizing
production processes and reducing operational
costs in distilleries, where energy-intensive
systems suchasboilers,compressedairand heat
recovery play a significant role. This study analyzes
recommendations from multiple industrial energy
assessmentsconducted bythelndustrial Training
and Assessment Center (ITAC), focusing exclusively
ondistillery operations to evaluate the economic
andenvironmental benefits oftargeted efficiency
measures.

A quantitative ranking framework is developed to
compare recommendations based on implementation
cost, payback period, energy savings, cost reduction
and CO2 emissions reduction. By applying a weighted
decisionmodel, this studyidentifies the most cost-

effective and sustainable energy efficiency measures
specifically fordistilleries.

This research provides a data-driven strategy for
sustainability in distillery operations, offering industry
stakeholders a scalable ranking methodology to
prioritize energy efficiency investments based on both
financial and environmental impact.
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We are developing sensors to detect the microbial
health of the soil, which could be used to reduce
how much fertilizer, pest and herbicides, and reduce
the carbon/energy footprint of farming. Respiration
gasesarethetarget,including CO2and CH4.Inthe
immediate part of the project we are evaluating
thediffusionof variousgasesacrossaninexpensive
Teflon membrane, formed from plumber’s tape. CO2
diffusionrates have been measured usingaunique
experimental apparatus, bag diffusion. The rates have
been determined to be fast enough to accomplish
measurement chamber refresh withintwo minutes
potentiallywithminimalornopressuregradient,
driven only by concentration gradient.
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Analysis of Trends in Corn Yield in Tennessee
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Cornisgrowninsomeformineverystateinthe
United States of America. The state of Tennessee
ranks 17thinthe countryinacreage dedicated to
cornproduction.Every5years,theUnitedStates
Department of Agriculture (USDA) conducts a census
of crop production in the state of Tennessee. The
USDA collects dataontotal farms and total acreage of
corn production, as well as the total amount of corn
harvestedin bushels. Forthis report, dataonfarms,
acreage,andbushels of cornharvestedwas compiled
fromevery countyinthe state spanningfrom1997to
2022. From this data, trends in corn production across
the state can be analyzed to understand the causes
ofthesetrends for each countyandregion, predict
trends of corn production and provide solutions for a
positive outcome for corn productioninthe future.

Modeling Heat Transfer Effects in Cancer Tumor
Treatment: A Foundry Guided Plan

Author: Hailey Burroughs

Faculty Advisor:PedroArce,Chemical Engineering
Developing mathematical models for hyperthermia
treatment in cancer tumors could eventually enhance
significantly the effectiveness of the treatment. In
thisresearchplan,wepresentastrategytoconstruct
a mathematical model for cancer treatment domains

using the Renaissance Foundry model as the key
guidance.

Focusing on a rectangular domain and by identifying
key features of the heattransfertaking place within
the cancertumor, atransient mathematical model
will be developed. Then, by taking particular cases
ofthe heattransfer process, wewill identify the
role of the separation of variable technique for
obtaining analytical solutions. Furthermore, the
important Sturm-Liouville mathematical theory will
be implemented for the determination of eigenvalues
and eigenfunctions thatallows to achieve the model
solution via Fourier series. Illustration of these results
willbe presentedaswellasthesuggested stepsto
achievethedescription of moreaccurate models
helpful for guiding doctors in the hyperthermia
conditions most favorable for patient’s treatment.

The Relationship Between Age and Cancer Risk: A
Statistical Analysis
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This dataanalyses age and risk of receiving cancer,
andtherisk of mortalitytofindacorrelation between
anincreaseinageandanincreaseinrisk. This study
aimstoraiseawarenessacross differentage groups
regarding the appropriate time to begin cancer
screening. The datawas runinR-Studioforsummary
statistics surroundingeachagegroupsrisk, the total
riskandtherisk of dying including mean, median,
andstandarddeviation.Thecorrelationbetween
cancerriskandage was analyzed to determine their
statistical relationship. A simple linear regression
model was applied to examine the relationship
betweenage and cancerrisk. Statistical significance
was evaluated using p-values and confidence
intervals.Plotsandgraphswerecalculatedtovisually
compare the data more accurately. Overall, the means
werevastlydifferentbetweenagegroups,thereis
statistically significantdatato supportthatthelinear
modelsinterceptisnotequaltozero(p <0.5)and
neither is the slope. There is a correlation between
theplotsandtheincreaseinage comparedtothe
risk of cancer, and the risk of mortality. As the age
increases the cancer risk model spikes around age 40
but significantly lowers as age increases further. This
study utilizes publicly available cancer risk datasets;
therefore, no IRB approval was required.



White, Mary C, et al. “Age and Cancer Risk: A
Potentially Modifiable Relationship.” American Journal
of Preventive Medicine, U.S. National Library of
Medicine, Mar. 2014, pmc.ncbi.nlm.nih.gov/articles/
PMC4544764 /table/T2/.

Multiscale Modeling of Ammonia Cracking Reaction:
Investigating Solvent and Electric Field Effects

Author: Yulieth Mercado, Honor
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The increasing global population and rapid
technological advancements are driving a growing
demand for energy. As a result, fossil fuel consumption
continuestorise, despiteits significant drawbacks.
These fuels release large amounts of greenhouse
gasesintotheatmosphereandare non-renewable
resources.Hydrogen,asacleanenergycarrier,isan
attractivealternativesinceits combustion produces
only water. However, hydrogen production and
storage present challenges related to cost and safety.
Ammonia (NHs) offers a promising hydrogen source,
requiring only about 5% of the thermodynamic cell
voltage (0.06 V) needed to produce hydrogen from
water.

To reduce the cost of hydrogen production via
ammoniaelectrolysis,adeeperunderstanding of
reactionkineticsis essential. Whileexperimental
techniquesaretheprimaryapproachforstudying
kinetics, particularly on monometallic surfaces,
theoretical modeling provides critical insights into
reaction intermediates that are often undetectable
throughconventionalmethods. Thisis especially
relevant for monometallic, bimetallic and polymetallic
surfaces.

Inthiswork,amultiscalemodelingapproach—
integrating molecular dynamics and quantum
mechanics—will be employed to study ammonia
dissociation reaction through electrolysis on
platinum catalyst. Solvent molecules will be
explicitly simulated, and an external electric field
will be applied to examineits influence on reaction
mechanisms. Thefindings willbe comparedtothe
authors’ previouswork,whichdid notconsider
solvent effects or electricfields, providingamore
comprehensive understanding of the process and its
potential for improved hydrogen production efficiency
as well as effects of solvent and applied potential in
the model.
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Healthy soil produces crops that support food
security and strong economics. Managing the
chemical footprint without sensors in the soils leads
to overfertilization, pollution and a poor energy and
chemical footprint. The overall approach is to research
anddevelopinexpensivewirelessly powered sensors
forsoilmicrobial health. Thesesensors,whichdetect
respiratorygaslevels usingamicro-cantilever, must
be protected fromwater, dirtand organisms.The
chemicalengineeringteamisdevelopingaprotective
inexpensive membrane/envelope and mass transfer
design.Asimple overthe counter PTFEfilm (plumbing
tape) has been selected. Using bag diffusion, we
determinedthegasphasediffusioncoefficientof
CO2 at nominal low pressures/partial pressures. Data
collected from the CO2 experiment showed that
passive diffusionisaviable option for mass transfer
design given the requested refresh time of two
minutes. The membrane excludeswateringression.
Diffusion coefficients are being coupled with mass
transport calculations to inform device design for CO2
and CH4.

Civil Engineering
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Consolidation Behavior of Highly Overconsolidated
Clays
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Faculty Advisor:
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Traditional consolidation methods developed for
testing soft clays have typically focused on stress
ranges between 0.8and 1.5 MPa. However, arecent
review of apparentyield stress hasuncovereda
significant phenomenon in highly overconsolidated
clays,alsoreferredtohereaslowvoidratioclays,
which exhibit two distinct yield stresses: an apparent
yieldstressand aprimaryyield stress. Theapparent
yield stress, consistently occurring at lower stress
levels than the primaryyield stress, has often been



attributed to factors including sample disturbance.

Thisstudy, however,conductedonlaboratory-
consolidatedsoilstoeliminatethe effects of
disturbance, suggests that the apparent yield
stressmaybeaninherentpropertyofhighly
overconsolidated clays rather than a sampling or
testingartifact. Tests ontwo clay soils acrossvarying
stresslevelsconfirmthis double-yield behavior, with
the primary yield stress emerging only at higher

stresses. Understanding this dual-yield phenomenonis

essential for improving geotechnical design in critical
applications suchas slopestability, excavations,
andtheconstructionofdamsandlevees,andin
recenttimes,thestabilityofdeepradioactivewaste
repositories.
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Prototype Haptic Designs for Human-Machine
Interfaces
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Technology is pervasive in modern professional and
personal life. Manytraditional human-technology
interfaces have limited effectiveness or are not
practicalforindividuals withsensoryimpairments.
Haptic feedback has proven to be an effective
means of enhancing accessibility by providing tactile
cues that enable alternative forms of interaction.
For individuals with disabilities, haptic feedback

can provide a crucial alternative communication
mechanism. For non-disabledindividuals, haptic
interfaces can offer an additional channel for
interacting with technology.

Thisworkaimsto createwearable hapticdevice
prototypes to facilitate advancements in accessibility
and human-computer interaction. The prototypes
developed are capable of delivering vibrotactile
feedback.Thesedevices maybeusedin medical
rehabilitation, augmented/virtual reality, human-
machineinterfaces, tele-robotics, training, simulation
and education applications. The prototype haptic
devices can be wornonthe hand, the antebrachium
(forearm),and brachium (upperarm).Theglove
deviceis designedto provide localized feedback to
thefingers and palm, aiding in fine motor control.

The antebrachium-mounted device offers broader

feedback, delivering directional cues for movement,
while the brachium device facilitates posture
correction and overall arm positioning.

Aflexibletestregimeisestablishedtoassessthe
device functionality and determine the mosteffective
operation modes -- vibration patterns, timing,
placementstrategies, etc. Multipleformfactors,
such as gloves, sleeves and arrays of actuators, are
consideredtoensure bothcomfortand adaptability.
Additionally, various materials and structural elements
willbetestedtoensureasecureandstablefit. This
work focuses ondevice designand prototyping.
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Smishing (SMS phishing)isagrowingcyberthreatthat
deceives users to interact with fraudulent URL links
orreplywithsensitiveinformation, suchasname,
address, date of birthand SSN. Totackle these threats,
researchers have recommended preventive approaches
like detecting individual messages. However, these
approaches maynotcoverthe broader pattern of
coordinated attacks, which may leave many messages
goundetectedforalongerperiod.Sinceattackers
try to remain stealthy by using different URLs,
sender information and message templates, existing
blacklisting-based and keyword-based detection
techniques lack effectiveness.

In this work, we propose a new research direction
where we propose to utilize graph-based visualization
mechanism to continuously monitor smishing
messages and connect these messages into campaigns
and campaign-operations based on message
templatesandunderneathwebinfrastructures (e.g.,
website domain names).Ourproposedvisualization
system named SmsihViz can not only effectively group
message campaigns that are targeted for the same
themeand closelyrelated templates butalsoconnect



multiple campaigns of different topic themes to form
campaign-operations connected with common web
infrastructures.

Our proposed mechanism is effective because more
than 88% of messages contain a URL, based on
which analysts will be able to find campaigns that
share infrastructures, indicating the same campaign
owners. Furthermore,Smishviz systemenhances
threat intelligence and incident response by providing
a structured and scalable method for smishing
campaign graph analysis. Lastly, even though this
method currently focuses on smishing, it can be
effectively adjusted to other phishing threats.

Graduate Student - Master's

Adversarial Robustness and Explainability of Machine
Learning Models for Cybersecurity Applications

Author: Seyed Mohammad Sanjari
Faculty Advisor: Doug Talbert, Computer Science

Machine learning (ML) plays a crucial role in modern
cybersecurity by enabling automated intrusion
detection, threat prediction,and anomaly detection.
However, MLmodelsarevulnerabletoadversarial
attacks, where manipulated inputs deceive classifiers,
leading to potential security breaches. Additionally,
thelack ofinterpretabilityin MLdecision-making
creates challenges for security analysts in trusting and
verifying predictions. Thisresearchexploresthedual

challenges of adversarial robustness and explainability

in ML models for cybersecurity applications. Using
the NSL-KDD dataset, the study examines adversarial
attack strategies, evaluates defense mechanisms such
asadversarialtrainingandinput preprocessing,and
integrates explainability techniques like SHAP and
LIMEtoenhancemodeltransparency.Bybridging
adversarial defensewithExplainable Al (XAl), this
workaimstoimprovethesecurity, reliability,and
trustworthiness of ML-based cybersecurity systems,
ensuringeffectivethreatdetectionandinformed
decision-making.

Face Counting Optimization Challenge
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Accurately counting faces in images remains a crucial
yet often difficult undertaking, particularly when
dealingwith overlapping subjects, scalevariations,
andclutteredbackgrounds.Inthis project, multiple
face-counting approaches—including YOLO, Faster
R-CNN, CSRNet, DeepFace, and direct regression
methods—are systematically explored. The dataset,
derived from the Vista CodeFest challenge, provides
labeled images encompassing both sparse and dense
crowds, complete with bounding box annotations
andoverallface counts.By measuringeach model’s
performance through Root Mean Squared Error
(RMSE), this project aims to uncover the strengths
and limitations of various strategies. Additionally,
an ensemble model is evaluated to see whether
combining these approaches can further enhance
accuracy.Throughthiscomparativeanalysis, the
project seeks to offera practical perspective onwhich
method—or combination of methods—is most effective
forrobustface countinginreal-world applications.

Comparing Deep Reinforcement Learning and
Traditional Methods for Adaptive Portfolio
Management

Author: Blaine Swieder
Faculty Advisor: Doug Talbert, Computer Science

In this project, we will aim to provide a comparative
analysis of Deep Reinforcement Learning algorithms
for optimizing algorithmic trading strategies; more
specifically, Proximal Policy Optimization, Advantage
Actor-Critic,and Deep Q-Networks. Our principal
goalis toidentify which deeplearning architecture
delivers superior risk-adjusted returns when applied
to dynamic financial markets. Moreover, to establish
a performance benchmark, we will utilize traditional
machinelearningmodelssuchasgradientboosting
machinesanddeep neuralnetworksto provide
furtherevaluation. Wewill utilize historical price
data, technicalindicators (thatis, MACD, RSI),
and macroeconomic variables, as well as interest
fluctuations, to create a robust trading environment.
The models will be trained and tested across
multipledifferentmarketregimes, bullish, bearish
and sideways, to allow a comprehensive assessment
of adaptabilityandrobustness. In addition, we will
measure performanceusingkey financial metrics
such as the Sharpe Ratio, Sortino Ratio, Maximum
Drawdown and annualized returns. In addition, this
project will incorporate cost analysis to assess real-



world trading viability and evaluate the impact of
market volatility on algorithmic performance. The
expected outcome of this project is to generate
empirical insights into the comparative strengths
and limitations of each algorithm, which will offer
practical guidance for developing robust data-driven
trading strategies in dynamic financial environments.

Can Al distinguish between Al-generated vs. Human
Art
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With the rapid advancement of generative Al,
distinguishing Al-generated art from human-created
pieces has become an increasingly relevant challenge.
This study explores the ability of Convolutional
Neural Networks (CNNs)toclassifyand differentiate
Al-generated and human-made artwork by analyzing
learned visual features. Usinga datasetof 270,000
images spanning 27 artisticgenres,wetraineda
CNN modeltodetect subtle distinctions, suchas
inaccuraciesinfabricrendering, facial structures
and shadow details. Our model achieved an overall
accuracy of 98%, though performance varied by genre,
with lower accuracy observedin complex styles
such as Baroque, Realism and Romanticism. Future
work includes expanding our research to modern Al
art techniques and testing the model’s capability in
identifying Al-generated content beyond traditional
artwork.

Undergraduate Student

Predicting Length of Stay: A Machine Learning
Approach to Hospital Resource Management
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The COVID-19 pandemicexposedinefficienciesin
hospital management,with prolonged patientstays
straining healthcare systems. Accurately predicting
patientlengthofstay(LOS) canimproveresource
allocation, treatment planning and patient outcomes.
This research explores machine learning approaches
for LOS prediction using hospital and patient
data from Analytics Vidhya's Healthcare Analytics
Hackathon.

Webeginwithexploratorydataanalysis (EDA)to
identify patternsandrelationships betweenfactors
such as hospital type, patient demographics and
admission details. Key insights from EDA inform
data preprocessing steps, including handling missing
values, encoding categoricalvariables and feature
scaling. Treating LOS as a classification problem, we
evaluate logistic regression, neural networks, random
forest, XGBoost, and k-means clustering. Logistic
regression serves as a baseline due toits simplicity
and interpretability, while random forest and XGBoost
leverageensemblelearningtoimproveaccuracyand
highlightkey predictors. K-means clustering helps
identify patient groups with similar characteristics.
Neural networks are powerful models that perform
complex deep learning tasks by recognizing patterns.
Model performance is assessed based on accuracy and
consistency, aligning with the competition’s evaluation
criteria. Our findings contribute to improving hospital
management by enabling more efficient patient flow
and resourcedistribution.

Advancing Foundry Training Through Virtual Reality: A
Low-Cost, Immersive Learning Environment

Author:
Anson Fry, TTU Presidential Scholarship, TN HOPE
Scholarship

Faculty Advisor:
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Technology

Traditional metal casting foundries present hazardous
working conditions, making traditional training
methods costlyand time consuming. Virtual Reality
(VR) educationandtraining has been shownto bean
effective solutiontootherwise dangerousordifficult
methods. With advancements in VR technology, low-
cost, immersive and realistic simulations of many
manufacturing processes canbebuilttoserveas
training and educational tools.

Thisstudyinvestigates how VR trainingin metal
casting can serve as a cost-effective and safe



alternative or supplement to the dangerous conditions
thatearlytraining in metal casting creates. Built
using Unreal Engine, the VR simulation replicates

key foundry processes, such as furnace operation,
crucible handling, mold preparation, casting and
post-processing. The system offers interactive training
stepstoimprove hazardrecognitionand procedural
accuracy in the virtual foundry environment.
Preliminaryfindings have shown thatVRtraining
creates transferable skills and increases safety
awareness, allowing avirtualfoundrytrainingtool to
reducetrainingcostsandinjuriesinneweroryounger
workers. While challenges such as haptic feedback
limitations and accessibilityin current VR hardware
exist, VR training tools present a scalable, cost-
effective approach to industrial training. This research
highlights the transformative potential of VR in
training and manufacturing safety, showing significant
potentialforwidespreadadoptioninmanyindustries
as technologiesimprove.

GoDaddy Microbusiness Density Forecasting Project
Primary Author: Ridge Longway

Co-Authors/Collaborators:
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The microbusiness density forecasting project focuses
on using data science and machine learning to predict
the density of microbusinesses in United States
counties by month. Microbusinesses aredefinedas
businesses with an online presence and fewer than
10employees. The density of these businesses will
be calculated as the amount of businesses per 100
citizens of majority (people overtheage of 18) per U.S.
county. Utilizing data provided by Kaggle, we planto
leveragetoolslikelinearand polynomialregressionto
forecast what future microbusiness density will be. We
additionally plantoretrainand optimize our models
using SMAPE as the performance metric. This allows
ustoalsocompareour model’s efficacytothecurrent
Kaggle competition winners. The end goal of the
projectistoaccuratelypredictmicrobusinessdensity
inthe USto give prospective interested parties atwo-
year head start on the collected census data.

Forecasting River Flow Volumes: A Machine Learning
Approach to Predictive Hydrology

Primary Author: Logan Bolton

Co-Authors/Collaborators:
Tristan Martin, Computer Science
Duy Nguyen, Computer Science

Chance Dunnington, Computer Science

Faculty Advisor:
William Eberle, Computer Science

This project investigates the application of machine
learning techniques to forecast river water volumes
using historical flow data. The dataset comprises
monthly water flow measurements collected over
several years from various rivers across different
geographic locations. By leveraging both temporal

(month, year) and spatial (location) dimensions, the
study aims to uncover underlying seasonal patterns
and long-term trends that influence river behavior.

We employ a range of predictive models, including
time series forecasting and ensemble methods, to
generate accurate predictions of future water flows.
Thedatapreprocessingphaseinvolveshandling
missing values, normalization and feature engineering
to enhance the models’ ability to capture seasonal
variability and other environmental factors. Model
performanceisevaluated usingstandard metrics
such as RMSE and MAE. Preliminary results indicate
that machine learning approaches can outperform
traditional statistical methods, offering a more robust
framework foranticipating futurewateravailability.
These findings have significant implications for water
resource management, environmental planning,
and the mitigation of risks associated with extreme
hydrological events.

Predicting Regional Temperature Anomalies Using
Climate Model Data

Primary Author: Daniel Selvidge

Co-Authors/Collaborators:

Jackson Campbell, Computer Science
William Collier, Computer Science
Daniel Rodriguez, Computer Science

Faculty Advisor:

William Eberle, Computer Science

Accurately predicting regional temperature anomalies
isacriticalchallengein climate science, essential for
mitigating the risks associated with extreme weather
eventsandlong-termenvironmental changes. This
project investigates whether temperatureanomalies



ataregional scale can be effectively predicted using
historical and neighboring climate observations.

Our study utilizes datafromthe Climate Forecasting
2022 challenge by CNRS, which includes 10 years of
surface temperature anomaly data from 22 climate
models. The dataset comprises 3072 global points,
with target data representing average temperature
anomaliesfor192regions overthenextfiveyears.Key
featuresinclude spatialcoordinates, time, meanand
variance of observedanomalies. Model performance
will be evaluated using two primary metrics: the
coefficientofdetermination (R2),whichassesses
howwell predicted values align with observed data,
and reliability, which measures the accuracy of the
spread in predictions. By exploring the predictive
power of historical climate data, this researchaims
to contribute to more accurate regional climate
forecasting, ultimately supporting climate adaptation
and resilience efforts.

Football: Can you guess the winner?
Primary Author: Noah Herron

Co-Authors/Collaborators:

Emmanuel Hassan, Computer Science
Jair Sanchez, Computer Science
Brady Reynolds, Computer Science

Faculty Advisor:
William Eberle, Computer Science

Sports analytics has become an increasingly integral
partof professional sports, whetheritbeforsports
betting, fantasyleaguesorgeneraldiscussion,

it's becoming more and more sophisticated as
technologies get better. Inthis research, wewilltake a
lookatnumerousattributesthatmakeupateam,from
team-wide statistics to player specific statistics within
theteam.Giventwoteams, our models will determine
thegamewinnerorifthegameendsinadraw. The
teamsthemselfcome frommanydifferentleagues,so
the matchup may be domestic or international. Our
modelswillhavetodecide based onthe strongest
featuresofeachteamtogetahighaccuracyresult.

Cross-Sell Prediction

Primary Author: Ben Branlund
Co-Authors/Collaborators:

William Wilson, Computer Science
Jared Brummett, Computer Science
Johnathan Moree, Computer Science

Faculty Advisor:
William Eberle, Computer Science

The problem we are trying to solve is to predict
whether current healthinsurance policy holders for
ourclientwill also beinterested invehicleinsurance
or not. The goal of this solution would be to identify
current customers who would be interested in vehicle
insurancesothatourclientcan more effectively
marketvehicleinsurancetothosecustomers.We
dothis byusingdataaboutcustomers,including
demographic data, vehicle data and previous insurance
dataand combining that with our data models.

Predicting Diabetes in the Unites States using Logistic
Regression

Author: Gavin McDuffee

Faculty Advisor:
Kehelwala Dewage Maduranga, Mathematics

Early detection of diabetes is crucial for effective
treatment and prevention. This study evaluates
whether logisticregressionisasuitable modelfor
predicting diabetes using demographic and health
indicators. If effective, this approach could aid early
diagnosis and intervention strategies.

Thedataset,sourcedfromKaggle, contains 100,000
patientrecords with 17 features, including age, sex,
BMI, HbAT1c levels, blood glucose levels, hypertension,
heart disease status, 5 Booleans describing race
andsmokinghistory. Toensure modelvalidity, the
studytests for multicollinearity between features
using Variance Inflation Factor (VIF) and evaluates
performance with accuracy, precision, recall and F1-
score.

Preliminary results suggest that logistic regression
provides reasonable accuracy but may struggle
with complex relationships between variables. The
assumption of linearity could limit its predictive
power, particularly for interactions between health
indicators. Future studies should explore alternative
models suchasrandomforestsand decisiontrees,
whichdonotrequirelinearityandcancapturenon-
linear patterns in thedata.

These findings highlight the strengths and weaknesses
of logistic regression in medical predictions. While
logisticregression remains a strong baseline model
due to its interpretability and efficiency, further
research should compare it with more advanced
techniques, suchas supportvector machines (SVMs)



andensemble models, toidentifythe mosteffective
approach for early diabetes detection.

Multilingual Natural Language Inference: Classifying
Logical Relationships Across Languages

Primary Author: Claudia Nething

Co-Authors/Collaborators:

Breanna Woosley, ComputerScience
Nolan Patterson, Computer Science
RevelEtheridge, ComputerScience

Faculty Advisor:
William Eberle, Computer Science

Inthis project,weaddress thetask of Natural
LanguageInference (NLI),focusingonclassifying
the logical relationship between pairs of sentences

as contradiction, entailment, orneutral. This task
isinherentlychallenging due to the complexity of
human language, including diverse phrasing, implied
meanings and contextual subtleties. The difficulty

is further amplified by the multilingual nature of
ourdataset,whichspansover15languagesand
introduces additional linguistic variations that impact
sentence interpretation. Our dataset, sourced from
Kaggle, contains labeled sentence pairs thatreflecta
wide range of languages, structures and writing styles.
Totacklethis problem,weaimtodevelopamodel
capable of accurately identifying logical relationships
across linguistic boundaries. Model performance
will be evaluated through cross-validation, and

we will conduct an in-depth analysis of common
misclassifications to guide future improvements.
Ultimately, our goal is to create a robust, language-
agnostic NLI model that generalizes well and
effectivelycapturesthenuancedrelationships
between sentencesinamultilingual context.

Identifying Disasters with Natural Language
Processing

Primary Author: Caleb Smith

Co-Authors/Collaborators:

Thomas Robertson, Computer Science
Tania Perdomo Flores, Computer Science
Sharon Colson, Computer Science
Faculty Advisor:

William Eberle, Computer Science

The modern prevalence of social media has enabled
communication much fasterthan whatwas available
ineventherecentpast.Asaresult,alerts ofdisastrous

situations can reach news and relief organizations
more quicklythanwould otherwise be possible.
However, manually monitoring millions of posts daily
is impractical, necessitating automated systems to
expedite this process. Human language is interspersed
with figures of speech that overlap with similar
statementsthathaveliteral meanings. As such,itcan
be difficult for a machine to distinguish between those
posts thatare announcing real disasters, and those
that are not.

Our project leverages a Kaggle-hosted dataset
consisting of over 7,500 manually labeled tweets
categorized as disaster-related or non-disaster-
related. Using this dataset,weaimtotrain machine
learning modelstoaccuratelyclassifytweets based
on detected patterns and similarities. To enhance
thedata'sinterpretabilityforourmodels, wewill
apply Natural Language Processing (NLP)techniques
tomakethedatamoremanageableformachine
learning. TheNLPtasks,alongwithourdataanalysis
and modeldevelopment,willbe carried outthrough
the utilization of various Python libraries. Our
primaryobjectiveis developingamodelcapable
ofeffectivelyidentifyingrealdisastertweets while
minimizing false identifications of unrelated posts.
Successfullyachievingthis balance will significantly
enhancetheefficiency of news and disasterresponse
agencies, enabling quicker and more precise responses
to genuine disaster situations while filtering out
irrelevant social media noise.

Analyzing Global Happiness
Author: Michael Clinton

Faculty Advisor:
Mary Daniels, Computer Science

Happinessis akeyindicator of well-being, but what
factors influence it most? This study examines the
relationship between economic, social and political
factors and national happiness using datafrom the
2021 World Happiness Index. The goal is to determine
whether GDP per capita alone drives happiness or if
other factors play a larger role.

Usingdatafrom 149 countries, multipleregression
was applied to identify significant predictors of
happiness. ANOVA was conducted to analyze regional
differences in happiness scores, while ordinal logistic
regressionwas used to determine the likelihood of
acountryrankinginthetop or bottomquartiles of
happiness.



Theresultsshowthatwhile GDP percapitahasa
strong positive correlation with happiness (r = 0.79),
otherfactors, suchasfreedomtomakelifechoices
(r=0.60) and corruption perception (r =-0.42),also
play significant roles. Notably, some lower-income
countries ranked higher in happiness than wealthier
nations with political instability, suggesting that
beyond economic status, governance, personal
freedoms and social support contribute significantly to
well-being.

These findings challenge the assumption that
wealth alone determines happinessand highlight

the importance of improving governance, reducing
corruption, and enhancing personal freedoms to
increase national well-being. Future research should
explore causal relationships and policy implications in
greater depth.

Monet creation using a Gan
Primary Author: Kenneth Adams

Co-Authors/Collaborators:

Daniel Byerly, Computer Science
Tyler Duong, Computer Science
Gavin McDuffee, Computer Science

Faculty Advisor:
William Eberle, Computer Science

Our research is using a generative adversarial network
(GAN)in orderto create 7,000 Monet style images.
The GANshouldbeabletoproduceimagesthatlook
like Monets and producealargeamountofthem.In
orderto do this the GAN will be made of two neural
networks: a generator model and a discriminator
model. The generatorwill be the model thatcreates
alltheimageswhilethediscriminatorwill judge
the images. The generator will try to make the
discriminator believethatthe generatedimages are
realMonets. Thefinalartsubmissionswill be judged
by MiFID (Memorization-informed Fréchet Inception
Distance)whichis the standard for evaluating GANs
by comparing them against real images. The data
comes fromthe Kaggle competition, "I'm Something
of a Painter Myself" in the form of four datasets:
monet_tfrec, monet_jpg, photo_tfrec,and photo_jpg.
The monet directories contain Monet paintings for
reference,andthe photodirectories contain photos
thatare goingtobeturnedinto Monetstyle using the
GAN.

Electrical Engineering

Graduate Students - Doctoral

Design of a Robust Observer for Sensorless Speed
Control of Multi Three-Phase Synchronous Reluctance
Motor Drives

Author: Musayyibi Shuaibu

Faculty Advisor:
Ali Rizvi, Electrical Engineering

Advancements in electric machinery and drives
are pivotal for industrial automation, vehicle
electrification and all-electric propulsion systems.
Thus, the demand for high-power and high-speed
motor-drives. Multiphase motor designs are considered
as solutionstoincrease in power and speed ratings.
Furthermore, sensorless control of motor-drive
systems brings about cost-effective operations.
Therefore, dynamic modeling of observer-based speed
estimation is established for nominal three-phase
systems.

However, these design settings are not applicable

to multiphase machines due to complexity of flux
interactions betweenthevarious groups of windings
hosted in the same stator. The advantages of
multiphase machinedesigncouldbeextended if
sensorless control is explored. Recently, a dynamic
modeland speed controllerweredesignedforatriple
three-phase synchronousreluctance machine (TTP-
SynRM). Moving forward, a speed sensorless controller
will be designed based on the estimation of the
extendedfluxlinkage ofthe TTP-SynRM.First,the
estimated flux linkage will be used for the calculation
of absolute position (rotor angle) and motor speed.
These quantities will then replace encoder readings
inthe feedback control of the overall motor-drive
system.

Machine Learning Based Maximum Volume Change
Prediction of Battery Electrode Materials

Author:
Mary Vinolisha Antony Dhason, Hasan A. Hejazi
Memorial Endowed Engineering Scholarship

Faculty Advisor: Doug Talbert, Computer Science

Batteries power manydevices, fromelectricvehicles
to portable electronics. Battery electrodes expand
and contract during charging and discharging, which
can cause damage over time. Predicting these volume
changesisimportant fordesigning stable batteries.
This study explores machinelearning (ML) methods



to predict the maximum volume expansion of battery
electrode materials. Traditional approaches, such
as experiments and simulations, are expensive
and time-consuming. ML offers a faster and more
efficient way to make predictions. Using data from
the Materials Project, this study applies an XGBoost
model to estimate volume changes. Explainable Al
(XAl) techniques, such as SHAP, identify key material
properties influencing expansion. The findings aim
toimprove battery design, enhance durabilityand
support the development of safer energy storage
solutions.

Efficient Operation of Modular Multilevel Based
DC-DC Converter for Distributed PV plants in HYDC
Transmission

Author: Mohamed Mansour

Faculty Advisor:
Indranil Bhattacharya, Electrical & Computing
Engineering

The rapid growth in HVDC grids is becoming inevitable
for long-distance power transmission. Therefore, the
ideaof interconnection between the point-to-point
links becomes essential. However, these point-to-
pointconnectionsfaceseveralchallengessuchas
the requirement of DC fault blocking capability,
interfacing of different grounding schemes, offering
multi-vendor interoperability, and difficulty to
achieve high DC voltage stepping. DC-DC converters
areconsideredthe optimumsolutiontotackle
thesechallengesinDCgridsinterconnection. This
paperinvestigatestheintegrationof distributed PV
plantsinHVDCapplicationsasarenewable energy
resource. A minimized backflow power technique is
proposedtoreducethe RMS currentundervarying
voltage gains, mitigating the effects of PV system
voltage fluctuations. Toenhance performance, a
thyristor-based modular multilevel converter (MMC) is
employed, chosen for its advantages such as reduced
conductionlosses,asmallerfootprint,andcost-
effective implementation.

Graduate Student - Master's

Enhancing Flood Forecasting in Connectivity-
Challenged Regions Using LoRa-Based loT and
Machine Learning

Author: Grace Dadzie

Faculty Advisor:
J.W. Bruce, Electrical & Computer Engineering

Flooddetectioninruraland remoteareasis often
hampered by limited monitoringinfrastructure

and poor cellular connectivity, leaving vulnerable
communitiesathighrisk. Thisprojectpresentsa
novel, cost-effective flood monitoring solution that
integratesInternetof Things (loT)technologywith

a dual-network communication strategy. Initial
attempts using a cellular-based sensor in a remote
canyon at Window Cliffs State Natural Park failed
duetoinadequate connectivityinthisisolatedand
challengingterrain. The challengingtopography
createdunreliable communications connectivity,

so a repeater network using a custom LoRaWAN
protocol was developed. In this configuration, a
LoRatransmitter collects waterlevel datafromthe
sensor, forwards itto arepeater that extends the
communicationrange and finally relays the datatoa
gateway situated atthe surfacewhere cellularaccess
isreliable. Additionally,alightweight multi-layer
perceptron (MLP) model was trained to predict flood
events using the collected sensor data, demonstrating
promising results in early flood warning. This
integrated approach addresses connectivity
challenges, significantly improving data transmission
reliability in remote, flood-prone areas. The solution is
scalableandadaptable,offeringarobustplatformfor
real-time flood monitoring, forecasting and enhanced
watershed management.

Undergraduate Students
Design of a Magnetocardiography Device
Author:DakotaMoye, 2024 CISE Recipient

Faculty Advisor:
Ali Alouani, Electrical & Computer Engineering

An electrocardiogram (ECG) is the primary technique
to observe and measure the heart activities. However,
ECGsrequireelectrodestobeplacedontheskin.
These electrodes cause irritation and obstruct
everyday activities. The attachments are notreusable
and causewaste. ECGs rely on detecting the electric
fieldfromthe heart. Onthe otherhand, every moving
chargeproducesamagneticfield. This magnetic
field can be detected and analyzed like the electric
field. Amagnetocardiogram (MCG) uses this principle
andisanalternativeto ECGs. MCGs can bedesigned
to be completely noninvasive, where detectors are
unobstructiveandreusable. Thegoal of this project
istodesignanMCG thatcandetectthemagnetic



field produced bythe heart. Duetotheweak signal
producedbytheheart, thiswillrequire signal
processingandfilteringtechniques. Asensorwill
need to be designed and constructed using proper
implementation.

Ferrite Core Optimization of Spiral Planar DD Coil for
Efficient Wireless Power Transfer Applications

Author: Tuan Kiet

Faculty Advisor:
Indranil Bhattacharya, Electrical & Computer
Engineering

While wireless power transfer (WPT) has been
commercialized in many designs, its application in
electricvehicles (EVs) remainslimited duetothe
challenges posed by powertransmission efficiency.
The coil structure and its core configuration, including
shielding, play a crucial role in improving power
efficiency. Although the Spiral Planar DD-Coil has
demonstrated high efficiency, modifications can still
enhancethe WPT performance. This paperoptimizes
DD-Coil parameters and proposes an optimized ferrite
corestructuretominimize weightwhile maintaining
low power losses. Our results indicate that the new
corestructurenotonlyprovides better efficiency
comparedtotheshaped-barcorebutalsoperforms
comparablytothetraditional rectangularcore.
Additionally, our findings show that increasing the
initial radius of the coil enhances power efficiency,
while highlighting the trade-off between core
thickness and core power loss.

Engineering Technology
Undergraduate Student

Golden Eagle Green Ecosystem (GE)?2
Author: Jake Officer

Faculty Advisor:
Ismail Fidan, Manufacturing & Engineering
Technology

Asthe demandfor 3D printing continuestorise, so
does the need for sustainable and cost-effective
processes on college campuses. This process for
converting discarded water bottles into high-quality
Fused Filament Fabrication (FFF) filament offers a
sustainable solution to the growing plasticwaste
problem.The proposed method combines plastic
bottle recycling techniques with filamentextrusion

technologytocreateaclosed-loopsystem.ltalso
outlines the process for creating and maintaining a
systemtoallowstudentsandfacultyto print parts
while removing waste from campus.

Mechanical Engineering
Graduate Students - Doctoral

Pressurized Testing of Solid Oxide Fuel Cells Utilizing
Desulfurized Jet Fuel

Primary Author: David Schafer

Co-Authors/Collaborators:

Tyson Matheney, Engineering Management
Trevor Cannon, Tennessee Tech PPATS Lab
TrevorKramer, Tennessee TechPPATS Lab

Faculty Advisor:
Rory Roberts, Mechanical Engineering

Atubularsolid oxide fuel cell (SOFC)was successfully
tested at multiple pressures using pre-desulfurized
JP-8in Tennessee Tech's pressurized SOFC test stand.
Polarization curves were acquired at 1,2,3, and 4 BarA
and SOFC peak performance was found for each.
These tests were run as fixed-flow-rate polarization
curvesduetothesmallamountoffuelneededfor
thesinglecelltesting. Abaselinehydrogencurvewas
alsorunat1BarAasabaselineanditwasfoundto
perform betterthan jetfuelatlower pressures.

As expected, jet fuel at 3 and 4 BarA produced a
higher peak power density when compared to the
baseline 1 BarA hydrogen test. After the test stand
was cooled down and disassembled, suspected carbon
deposits were found throughout the colder portions of
thetest setup. Specifically, itwas found onthe anode
inlet heat exchangeraswellas inside the SOFCitself.
Itisunknownifthis occurred duringtestingorduring
cooldown orifithad any effect onthe performance of
the SOFC.

Enhanced Performance of Nanoparticle-Infused
Polymers: Characterization, Post-Processing and
Vibration Analysis in Material Extrusion

Author: Vivekanand Naikwadi

Faculty Advisor:

Ismail Fidan, Manufacturing & Engineering
Technology

Material Extrusion (MEX) is awidely used additive
manufacturing (AM)techniquethatbuilds 3D



structures by depositing semi-molten thermoplastic
materials layer by layer. The incorporation of
nanoparticles, particularly Multiwalled Carbon
Nanotubes (MWCNTSs), introduces new possibilities
forenhancing material properties, makingthisan
emerging focus in AM research. This study explores
threekeyaspects of nanoparticle-infused MEX
technology. First, it examines the mechanical behavior
of both virgin polymers and MWCNT-reinforced
composites, assessing the impact of post-processing
techniquessuchasannealing,vaporsmoothing,and
epoxy coatings on their mechanical performance.
Second, it investigates the vibrational characteristics
of these materials, analyzing parameters like damping
coefficient, logarithmic decrement, and natural
frequencybeforeand after post-processing. Lastly,
this research evaluates the effects of processing
techniques at the micro level, optimizing carbon
weight percentages to mitigate nanoparticle
agglomeration. The findings contribute to the
developmentofadvanced fabrication strategies for
producing high-quality 3D-printed components with
enhanced mechanical strength, dimensional stability,
surface finish and vibration resistance.

A Radiative Cooling Review for Engineering
Applications

Primary Author: Spencer Jones

Co-Author/Collaborator:
Neal Patel, Mechanical Engineering

Faculty Advisor:
Ethan Languri, Mechanical Engineering

Heatgenerationandthe managementofthatheat
arecommon problemstoaddressinengineering
applications. These thermal management systems
requireenergyinputtoachieve propercooling. A
promising passive cooling technology is radiative
cooling. Radiative cooling materials can achieve

a subambient temperature even during peak solar
incidence.Thehighemissivity of these materials
within the infrared atmospheric window allows for
thermal radiation to be exchanged with space instead
oftheupperatmosphere. Ahighreflectivityofthe
solarspectrumallows forthedaytimeheatgainto
bereduced. Atasolarreflectivity above 90%, a net
cooling effect can still be achieved due entirely to
thermal radiation heat transfer.

Recentresearchhasshownthatpaintscanbe
synthesized with a comparatively low cost that
canbeappliedeasilywhilestillexhibiting strong

radiative cooling properties. Other materials such

as multilayered nanostructures create a composite
radiative cooling structures thatutilizes each layerto
achieve the desirable radiative properties. A limitation
ofradiative coolingis therequirementforthe surface
tohaveahigh skyview factor, the surface mustbe
exposed to the sky with minimal blockages. To remove
this reliance, a mid-infrared reflector can be utilized to
increasethe skyviewfactorandincrease theradiative
coolingcapacity.Inthiswork, theunderlying physics,
existing research and some of the unique future
research pathways are presented.

Development of High-Efficiency Cooling Systems for
Electronic Modules Using PCMs and Bionic Geometries

Author: Mohsen Pourfallah

Faculty Advisor:
Ethan Languri, Mechanical Engineering

Efficientcoolingremainsasignificantchallengein
the development of modern electronic components.
Thermal managementis critical to the efficiency,
performance and durability of electronic devices,
as operatingtemperatures directlyinfluence these
factors. Traditionally, electronic modules are cooled
using external heat sinks or cold plates, relying on
air or liquid cooling. However, these conventional
techniques oftenfailtoprovide adequate cooling or
maintain uniform temperature distribution across the
modules.

PCMs offera promisingalternative duetotheir
superior heat capacity compared to air cooling, and
higher temperature uniformity than liquid cooling.
However, PCM cooling systems face challenges,
suchaslowthermal conductivityand difficultiesin
fullyreleasingtheabsorbed heat,which canleadto
reduced heat transfer efficiency and a sharp decline
in heat dissipation capacity. To overcome these
limitations, metallicfoams suchasaluminumand
copper have been proposed to enhance the thermal
conductivityof PCMs. Given the lowthermal capacity
of air, maximizing the heat transfer area becomes
essential. While conventional fins are widely used
toincrease heattransfersurfaces, theyoftencause
significantpressureloss.Thebio-inspired design
aimstoenhancetheheattransferareawithminimal
pressureloss, offeringamoreefficientcooling
solution.Theultimategoalofthisresearchistodesign
acompactcoolingsystemforelectronicmodules,
such as microprocessors and CPUs, that achieves low
weight, high efficiency and reasonable cost.



Lithium-lon Battery Thermal Management Using
Multi-Scale Porous Foams with Phase Change
Materials for Electric Vehicles

Author: Mohsen Pourfallah

Faculty Advisor:
Ethan Languri, Mechanical Engineering

The shortage of fossil fuel resources and the
increasing environmental pollution from conventional
vehicles have driven us to increase the use of
Electric Vehicles (EVs) and Hybrid Electric Vehicles
(HEVs),astheyare eco-friendly, long-lastingand
safer. The performance and lifetime of batteries in
allenvironmenttemperatures rely on the thermal
management system. An optimal Battery Thermal
Management System (BTMS) should be able to
maintain the maximum battery surface temperature
and minimizethetemperaturedifference. Ahybrid
cooling strategy including phase change material
(PCM) and multi-scale metal foam is being proposed
in this research to improve the thermal management
system during charge and discharge.

In this study, the experiments are carried out on
differentchargeand discharge rates to measure

the surface temperature of the 18650 lithium-ion
cylindrical battery. The electrical circuit model (ECM)
isemployedtosimulatetheheatgenerationand
temperature distributioninlithium-ion batteryon
environmental temperature. The simulation results
of surfacetemperaturesatthreedifferentlocations
during charge and discharge were validated by
comparing the experimental curves at various charge
and discharge rates ranging from 0.5 to 2.5C under the
natural convection heattransfer. Then heattransfer
andphasechangeflowinsideacylindrical Li-ion
batteryenclosurefilled with a metal foamembedded
inPCMareevaluated numerically.Single,two,and
fourlayers of aluminum and copper metal foam with
uniformandnon-uniform porosityand poredensity
(PPl)were consideredtopresentacomprehensive
thermal analysis.

Graduate Students - Master's

Development of Epoxy-Infused Composite Materials
for Enhanced Isotropy and Watertightness in
3D-printed Structures

Author: Mushfig Mahmudov

Faculty Advisor:
Ismail Fidan, Manufacturing & Engineering
Technology

Additive Manufacturing (AM) is gaining widespread
recognition for its ability to produce complex
geometries with high precision. Despite its
advantages, AM components often suffer from
limitations such as anisotropy caused by layer-by-layer
construction, weak interlayer bonding and directional
infill patterns. Moreover, waterproofing remains a
significant challenge for 3D-printed parts exposed to
water.

This study proposes a novel approach to overcome
theseissues by developinganewcomposite material
with enhanced isotropy and watertight properties. The
methodology involves the combination of different
materials—primarily ABS, carbon fiber-reinforced
ABS (CF ABS) and ABS with fiberglass (ABS FG)—and
customized infill designs fabricated using Material
Extrusion (MEX) technology. Infill patterns suchas
gyroid, simple cubic and body-centered cubic (BCC)
areemployedatvarious lattice sizes tocreatevoids
for subsequent epoxyinfusion. The epoxyresin

is selected based onits curing time, viscosityand
compatibility with the glass transition temperature
(Tg) ofthe 3D-printed material to ensure thermal
and mechanicalstability. Toensurecompleteresin
infiltrationand eliminate airbubbles, the infusion
processisconductedinavacuumchamberusinga
custom-designed system that allows simultaneous
epoxy pouring into multiple specimens. After curing
for sevendays, tensileand compression tests are
conductedto evaluate the mechanical properties

of the new composite material. Preliminary results
indicatethefeasibility of the proposed materials and
methods, with significant potential for applications in
the marine industry, particularly in the construction of
boats, underwater drones and similar water-exposed
systems.

Fatigue Behavior of Nanoparticle-Reinforced Polymers
in Material Extrusion

Author: Elijah Hudson

Faculty Advisor:
Ismail Fidan, Manufacturing & Engineering
Technology

Additive manufacturing, specifically material

extrusion, has become a defining technology of the
current digital revolution in manufacturing, offering
rapid prototyping and the creation of bespoke



geometries that enable new levels of material
efficiencyin manyfields. Dueto beinglimited to
thermoplastics, the adoption of material extrusion has
been limited inareas where high strengthis needed,
howeverrecentadvancementsinusingcarbon fiber
thermoplasticcomposites have alleviated this.

A more recent breakthrough in the field of composite
materialextrusion printingisimplementing carbon
nanotubesintothe matrix material,acombination
thatimprovesresistancetoelectrostaticdischarge,
ahighlydesirable qualityinroboticsandotherfields
whereelectronicsareimplemented. However, due
tothis beingamorerecently adopted material, its
mechanical properties are largely unknown, hindering
itswidespread use. This study undertakes the task
ofanalyzingthetensionfatigue properties ofcarbon
nanotubeinfused PETG and ABS, comparingtheseto
virgin materials and determining thattheinclusion
of carbon nanotubes hinders the fatigue resistance of
both materials compared to virgin.

Undergraduate Students
Finding Weld Path Geometries with Deep Learning
Author: Scott Schmitz

Faculty Advisor:
Stephen Canfield, Mechanical Engineering

Collaborative robots are quickly finding commercial
successinthe USmanufacturingsectorwithan
increasing number of small and medium enterprises
expandingautomationviaroboticsforthefirst
time. These robots mitigate the initial complexity of
installationandoperatortraining. Thiscanbeused
in welding operations where operators are required
tohavetechnicalexpertiseinweldinginadditionto
robotoperationskills. Onelargelimitation of robotic
weldingapplicationsfor productsthathavealow
volume and complex geometriesisthetime upfront
that it takes to train the weld path. Methods to
automate or correct the weld path generation process
can significantly improve overall efficiency. One of
thesensorsusedtoidentifyweld seamsisalaser
line profiler. Defining the profile is generally done
with closed form approaches. This work investigates
theapproach of creatingasolution by development
of aneural network to serve as an object detector of
keyfeatures returned fromalaser line profiling ofa
typicalweld seam. Adescription of the experiment,
design of the neural network, training and results are
presented.

Development of a Combustor for Integration with
a Solid Oxide Fuel Cell Bundle for Hybrid-Electric
Aircraft Power Applications

Primary Author: Ethan Pesterfield

Co-Authors/Collaborators:

Alex Tharpe, Mechanical Engineering
David Schafer, Mechanical Engineering
Joel Roberson, Mechanical Engineering
Trevor Kramer, Mechanical Engineering

Faculty Advisor:
Rory Roberts, Mechanical Engineering

As the aviationindustry continues to address the

environmental impacts of aircraft operation, hybrid
electric propulsion systems have been identified as
apotential solution. These hybrid electric aircraft
engines couldincorporatesolid oxide fuel cells as
arelatively lighter weight means of electric power
generation, when compared to traditional batteries.

However, severalissues have arisenwith regard

to their integration within these larger propulsion
systems. Twoofwhicharetheneedforcontinuous
thermal control of the fuel cell bundle during
operation and the combustion of excess fuel
exhausted fromthefuel cell bundle. Bothissues
canbeaddressedwiththeimplementationofa
robust combustion process of the anode-off gas with
theincoming cathode air supply. Aninvestigation
was conducted to develop a combustor capable of
maintaining arobust flame for avariety of flowrate
conditionsimitatingoperationwithanSOFCbundle
when fed a CH4/Air mixture.

College of Interdisciplinary
Studies

Chemistry

Graduate Student - Doctoral

A Comprehensive Adsorption Study of Simazine
Interactions with a Range of Microplastics:

Mechanisms and Environmental Implications

Primary Author:
Dushmantha N Koku Hannadige Abeysooriya

Co-Author/Collaborator:



Ademola Adeoye, Chemistry

Faculty Advisor:
Tammy Boles, Environmental Studies

Microplastics are well-known vectors for the
transportoforganiccontaminants,andtheubiquity
of microplastics hasraised growing concerns about
their potential adverse effects on ecosystems and
human health. Pesticides, such as Simazine, a second
most widely used chlorotriazine herbicide, are one of
the frequently found organic contaminants alongside
MPs in aquatic environments. Due to its moderate
persistence, limited biodegradability and high
ecological toxicity, Simazine has become a significant
environmental concern. Despite the growing
awareness of both MPs and Simazine contamination,
theinteraction betweenthesetwo pollutants has
been underexplored.

This study focuses on understanding the adsorption
of Simazine onto two common types of microplastics,

polyethyleneterephthalate (PET)and polystyrene (PS).

Using Liquid Chromatography-Mass Spectrometry
(LC-MS/MS), we investigate the adsorption and
desorption dynamics under environmentally relevant
concentrations of Simazine (2.5 mg/L). Batch
experiments are conducted to explore the influence
of environmental parameters on adsorption, including
variations in pH (6.5 to 9), temperature (25°C to 27°C),
andcontacttime, simulatingconditions underwhich
aquaticorganismscansurviveinsurfacewaters.
Additionally, kinetic models and isothermal equations
are applied to elucidate the adsorption mechanisms.

Theresults of thiswork will beapplied tofuture
studies, including the assessment of toxicity arising
fromtheinteraction between microplasticsand
Simazine, furtherenhancingourunderstanding of
their combined environmental impact and informing
thedevelopment of effective mitigation strategies.

Environmental & Sustainability
Studies

Graduate Student - Doctoral

Foundry Guided Sustainable and Innovative Designing
of the Tennessee Tech’s Engineering Building Site
Storm Water Retention Pond into the Curriculum

Primary Author:

DaphniWetzlich-Engle, Engendering the Spirit of
Gadugiatthe FEWNexus second cohortfellowship
recipient

Co-Authors/Collaborators:

Dipendra Wagle, Chemical Engineering
Andrea Arce-Trigatti, Curriculum & Instruction
RobbySanders, Chemical Engineering

Faculty Advisor:
Pedro Arce, Chemical Engineering

The stormwater retention pond located by Ashraf
Islamengineering building provides opportunity to
integrate sustainability practice into engineering
design that not only complements curriculum but
alsocreates value to the community. With the goal to
reduce the amount of pollutants in stormwater and
improve the quality of surfacewater, the university’s
MunicipalSeparateStormSewer System (MS4) permit
allows it to discharge this stormwater into local
water bodies. With the proposal of developingitinto
asustainable design oftechnicaland administrative
operation and management, our team blended
following key concepts in this project design— (1)
Adapting murmuration pattern for enhancing
teamwork spirit; (2) EOPand Biomimicry principles;
(3)Renaissance FoundryModel; (4) Design Thinking
concepts; (5) Community Engagement and (6) Analysis
of optimization loop among Desirability, Viability, and
feasibility.

Undergraduate Students

A Water Quality Assessment of a Reclaimed Coal Mine at
Meadow Creek Park

Primary Author: Madison Kibbe

Co-Authors/Collaborators:

Jocelyn McLaughlin, Environmental & Sustainability
Studies

Cameron Yates, Environmental & Sustainability
Studies

Ciara Crabtree, Environmental & Sustainability Studies

Faculty Advisor:
Steven Sharp, Environmental Studies

Operatingfor18yearsinthelate 1900s, Clear
Creek CoalMinehas leftits markonMonterey, TN.
Specifically,inthe formof Acid Mine Drainage (AMD)
atMeadow Creek Park, located atthe site of the
closed mine. This occurs when old mines expose rock
towaterand air,whichreacts chemicallytoform
sulfuricacid. Thisacid dissolves heavy metals from
nearby rock, contaminating water sources. Through
visual observation and water sampling, we can
determinethatthis processisoccurringatthe park.



Over the course of this project, we’ve tested for
various things including pH, heavy metals and oxygen
content. In doing so, we’ve specifically found high
levels ofiron, manganese, aluminumand low levels
ofoxygen, allofwhichareindicators of pollution.
Our research has shown connections between each of
thesefactorsandanunhealthyecosystem,including
reducedbiodiversityandhealthimpactsonhumans,
sorestoringthisecosystemisessentialto mitigating
thelong-termeffects of pastminingactivity. Moving
forward, ourgoalistofind naturaland economically
mindfulways to boostand restore the ecosystem at
Meadow Creek, including constructing a wetland and
lime dosing.

Index of Biotic Inventory at Meadow Creek Park
Primary Author: Hailey Pippin, Presidential Scholarship

Co-Authors/Collaborators:

Spencer Burritt, Environmental & Sustainability
Studies

Colby Brewster, Environmental & Sustainability
Studies

Faculty Advisor:
Steven Sharp, Environmental Studies

The CumberlandPlateauis recognized forits current
and pastuseforagriculture,miningandhomesteads.
LocatedinMonterey, TN, liesa19.0-milestream
within the Obey River watershed. Our research focuses
onassessingthe general health of the stream by
conducting abiological inventory of the fish species
present. Our sampled areas comprise part of a coal
minereclamationsiteknownforleakingacidmine
drainage afflicted water into the stream.

We conducted an Index of Biotic Inventory (IBI) with
Tennessee Wildlife Resources Agency biologists
ontwo different portions of Meadow Creek. With
the collected data, we compared our sites’ stream
health to other sites within the watershed on the
Cumberland Plateau. Meadow Creek's IBl scored "very
poor."Thiswas becausethestreamhadlowdiversity,
andallinhabitantsareratedastolerantspecies.In
comparison to other streams on the plateau, the biota
scorewasslightlybelowaverage.Inthefuture,we
aimtogaindataon macroinvertebratestodetermine
how the stream conditions are affecting non-fish
species and minimize possible confounding variables.
Additionally, we will be working with other teams

on riparian buffer projects to improve stream water
qualityandincrease stream biodiversity.

Restoring Meadow Creek Park: Designing a Riparian
Plant Border for Ecological and Community Benefits

Primary Author: Megan Dunsmore

Co-Authors/Collaborators:

Steven Christian, Environmental & Sustainability
Studies

Savannah Johnson, Environmental & Sustainability
Studies

Faculty Advisor:
Steven Sharp, Environmental Studies

Meadow Creek Park, located in Putnam County,
TN, encompasses a90-acre lake and anexpanding
network of hiking and biking trails under development
bythetown of Monterey. Previouslyacoalmining
site, the park nowserves bothas arecreational space
andasecondarywatersourceforthecommunity.
This study examines the park’s natural area and plant
lifetodevelopariparianplantborderdesignedto
enhancewater retention and filtrationintothe lake,
improve habitat for local wildlife and provide visual
and educational benefits for park visitors.

The proposed plan integrates ecological restoration
principles to support both conservation efforts and
publicengagement.Byimplementingthisriparian
plant border, Meadow Creek Park can further its
transformationfromaformerminingsiteintoa

thrivingecologicalandrecreational resource that

benefits both the environment and the community.

Romeo and Juliet: The Human Nature of Romantic
Love

Author: Olivia Cobble

Faculty Advisor:
Lisa Brown, Interdisciplinary Studies

William Shakespeare’s “Romeo and Juliet” remains one
ofthe most enduring tales of tragicromance, with its
centraltheme of forbiddenlove. The play’s narrative,
inwhich the lovers are kept apart by familial conflict
andfate,tapsintothe universalhumandesireforwhat
isunattainable. Thislongingisrooted deepwithin
human nature, exemplified by theallure of forbidden
love. The concept of Eros—passionate love marked by
both pleasure and pain—drives the characters' actions,
particularlyastheyyearntoovercometheobstaclesin
their path.



Thisessayarguesthatthe powerof “Romeoandjuliet”

liesinits portrayal of desireand theyearning for
unity, which reflect fundamental aspects of human
experience. The conflictand separation of the lovers
createemotional tensionthatfuelsthe narrative,
withthetragicendingamplifyingthe bittersweet
sadness of theirlove. Ultimately, the story’s timeless
appeal stems from its exploration of idealized love, its
psychological complexities and the way Shakespeare
crafts aromantic fantasy that transcends logic and
reason. The play continues to captivate audiences due
toitsemotionaldepthandthehumantendencyto
seek what cannot be had.

Whitson-Hester School of
Nursing

Nursing

Graduate Student - Master's

Effectiveness of Simulation-Based Training on
Undergraduate Nursing Peripheral IV Education

Author: Tyler Gentry

Faculty Advisor:
Andrew Donadio, Nursing

Peripheral intravenous (PIV) catheterization is a
fundamental nursing skill that requires technical
precision and clinical judgment. However, traditional
training methods often fall short in providing
adequate opportunities for skills development.
Simulation-based training (SBT) offers a promising
alternative, providing a realistic and controlled
environment to enhance students' knowledge, skills,
and confidence.

Theaimofthisintegrative reviewis to explorethe

effectiveness of SBT in improving undergraduate

nursing students' PIV insertion skills. A comprehensive
literature searchwas conducted to identify relevant
studies published within the past five years. The
findings suggest that SBT can significantly enhance
students' knowledge acquisition and skill performance
andreduceanxietyassociatedwith PIVinsertion. SBT
canbridgethegapbetweentheoryand practice by
providing repeated practice opportunities, immediate
feedback, and a safe learning environment. SBT
implementationin nursing education can positively
impact patient care byimprovingthe qualityand
efficiency of PIV insertion procedures. Further research

is needed to optimize SBT methodology and assess its
long-term impact on clinical outcomes.

Undergraduate Students

Maternal and Neonatal Outcomes for Home Births
with a Midwife Versus Hospitals with a Provider

Primary Author: Rheagan Woodlee

Co-Authors/Collaborators:
Ryder Miller, Nursing
Matthew O'Brien, Nursing
Thomas Richardson, Nursing

Faculty Advisor:
Lynette Harvey, Nursing

Takinganatural holisticapproachto pregnancyand
delivery is becoming much more common for women
whoareorplantobecome pregnant. Numerous
women now consult midwives to create a pregnancy
planforthelength of the entire pregnancy. The use
of midwivesandhomebirthshasincreasedinthe
past decade. Women often contemplate whetherthey
shouldattendahospitalorhaveahomebirthand
midwife for their delivery and guidance. This literature
review plans to compare the maternal and neonatal
outcomesof midwife homebirthsversus hospital
births.

ThisstudywilluseGoogleScholar,PubMed, CINAHL,
DOAJ, GALE, Nursing and Allied Health. The search
termstobeusedare: Hospital vs. Home births,
Neonatal Maternal Outcomes, Hospitals and Birthing
Centers,andObstetricsvs. Midwifery. This focused
literature review will search for peer-reviewed
literature between 2008-2025, low-risk pregnancies
for women under the age of 35, international studies,
andstudiesexclusivelyinEnglish.Exclusioncriteria
forthissearchinclude:High-riskbirths, studies
conducted prior to 2005, and studies that did not
include a licensed OB or midwife. This focused
literature review aims to examine the positive and

negative outcomes for newborns and mothers when
the birth takes place in hospitals versus homebirths.

Ewing Sarcoma
Primary Author: Katie Jenkins
Co-Authors/Collaborators:

Rachel Gonzalez, Nursing
Caitlin Enck, Nursing



Savannah Sosa, Nursing
Madison Lydick, Nursing

Faculty Advisor:
Helen Condry-Lewis, Nursing

Ewing sarcomais an aggressive and rare cancer that
occursinchildren,adolescentsandyoungadults. Itis
mostlyfoundinbonesand softtissueandis agenetic
mutation, notinherited.Ithasahighsurvivalrateif
caughtearlyandtreatedaggressively.Itiscommonly
misdiagnosed because it can present as sports injuries,
growing pains or infections. This topic was chosen
becauseafamilyfriendwas previouslydiagnosed
with this cancer and unfortunately passed away. The
purpose ofthis studyistodeterminewhyEwing
sarcoma targets specific age groups, understand the
disease process, as well as how it is diagnosed, signs
and symptoms, treatment and prognosis.

This focused review aims to learn more about
Ewing Sarcoma along with its disease process, signs
and symptoms, treatment and the percentage of
children and adolescents with a good prognosis after
treatment. This studywillusePubMed, Eagle Online,
andGoogleScholar.Thesearchtermstobeusedare:
EwingSarcomainchildrenandadolescents, disease
process,signsandsymptoms,treatment,andgood
prognosis. Thefocused literature reviewwill search
for peer-reviewed literature between 2007-2025.
Exclusioncriteriaforthis searchinclude: studies that
are not peer-reviewed, writtenin English,anysource
written before 2008 and articles concerning adults
withEwing Sarcoma. Thisfocusedreviewaimstolearn
moreaboutEwingSarcomaalongwithitsdisease
process,signsand symptoms, treatmentandthe
percentage of children and adolescents with agood
prognosis after treatment.

How Food Dyes Effect Children’s Behavior
Primary Author: Kennedy Agee

Co-Authors/Collaborators:
Bryce Ericson, Nursing
Chloe Carver, Nursing
Alexandra Maddox, Nursing
Savannah Wall, Nursing

Faculty Advisor:
Lynette Harvey, Nursing

The number of children/adolescents with behavioral
healthissues has been ontherise for over 25 years.
There has beenadrasticincreasein diagnoses of

ADHD, anxiety and depression, with a possible
commonlinktothedyesthatareusedinfoods, drinks
and medicinesforchildren. Althoughthereisan
increaseinawarenessofthis problem,themainissue
of dietsinthese children continues to be overlooked
and not addressed as a potential solution to this issue.

The regular consumption of synthetic food dyes
inchildrenmayincreasetherisk of developing
behavioral disorders as opposedtochildrenwho do
notconsumeartificial dyes. Studies have shownlinks
betweentheconsumptionofartificialdyesandissues
such as hyperactivity, restlessness, irritability and
otherbehavioralconcerns. Thisstudywillusethe
search engines: CINAHL, Google Scholar, and Nursing
Allied Health. The search terms to be used are: food
dyes, artificial dyes, behavioral effects, children,
pediatrics, food dyes and behavioral health. This
focused literature review will search for peer-reviewed
literature between 2012-2025.Exclusioncriteriafor
this search include studies conducted on populations
olderthan 18, studies notresearchingfooddyes
consumed by children and studies that didn't focus on
the behavioralimpacts of artificialfood dyes. Theaim
ofthis focused reviewis to observe howthe repeated
consumption of synthetic dyes impacts behavioral
health in children.

Support for Caregivers of Mental Degenerative
Diseases

Primary Author: Grace Daniel

Co-Authors/Collaborators:
Maci Massa, Nursing

Mckenna Abbott, Nursing
Jazzlyn Marshall, Nursing
Kassidi Britton, Nursing

Faculty Advisor:
Helen Lewis, Nursing

Support for caregivers of mental degenerative disease
patientsisanoverlookedissueintoday’sworld. A
study showed a total of 65% of those caring for
peoplewithanintellectualdisabilityexperienced
increased burden, and 35% of carers of people with
an intellectual disability and another condition
experienced more severe loneliness. Deterioration
ofthe caregivers’mentaland physicalhealth
cannegativelyaffectthe patientcare. Educating

the caregiver population on resources, activities

and programs designed to help them is crucial to
benefiting both parties.



The aim of this focused review is to examine
what opportunities are available and beneficial to
caregivers with mental degenerative disease patients.
This study will use Eagle Search, Google Scholar and
CINAHLdatabases. Thesearchtermsthatwill be used
are: caregiver burnout, caregiver strain, resources for
caregivers and support groups for caregivers with
mental degenerative disease process patients. This
focused literature review will search for peer-reviewed
literature between 2015-2025. Exclusion criteria
forthissearchinclude: studies not peer-reviewed,
articles written before 2015, studies that don’t focus
onsupportforcaregivers with patients with mental
degenerative diseases.

Evaluating the Effectiveness of Aromatherapy on Pain
Management in Hospitalized Patients

Primary Author: Madelyn Bobo

Co-Authors/Collaborators:
Autumn Sells, Nursing
Katie Maynard, Nursing
Kendall Tate, Nursing

Faculty Advisor:
Helen Lewis, Nursing

Pain is the most common symptom experienced by
hospitalized adults. Pain managementis oftena
controversialissueduetothe misuse of narcotics
andscheduleddrugs.Manyhospitalized patients
experience pain from surgery, labor, chronic conditions
andacuteinjuries. Thereare protocolsin place
that limit in-patient narcotics, creating a need for
alternative and non-pharmacological therapies.
Aromatherapyisapotentialsolutiontothis pain.

The introduction of essential oils for aromatherapy
canhelptodecrease painratingsin hospitalized
patients as well as offeran alternative to patients who
would like a non-pharmacologic approach to their
pain.Scholarssaythatpatientswhoreceiveopioid
prescriptions after short-stay surgeries have a 44%
increased risk of long-term opioid use. This review will
focusonthe use of essential oils foraromatherapyto
decrease pain levels.

The search engines to be used are Google Scholar,
CINAHL, and the National Library of Medicine. The
searchtermstobeusedare: pain,aromatherapy,
pain management, essential oils, aromatherapy and
decreasing pain levels. The focused literature review
will include peer-reviewed literature between 2010-

2025, hospitalized patients,and patients 18yearsold

and above. Exclusion criteria are studies that used
another population other than hospitalized patients,

studies that did not include aromatherapy as an
intervention, articles written before 2010, and studies
thatdonotfocusonpainmanagement.Theaim of

thisfocusedreviewis to explore howaromatherapy

has contributedto painmanagementinhospitalized
patients.

Normothermic Regional Perfusion in Relation to
Quality and Viability of Organs from Deceased Donors

Primary Author: Myrina Bowman

Co-Authors/Collaborators:
Ella Bond, Nursing
Jaylee Plaster, Nursing
Casey Buxton, Nursing

Faculty Advisor:
Lynette Harvey, Nursing

In normothermic regional perfusion, blood flow

is reintroduced to the organs at normal body
temperature after the heart stops beating. This
mimics the conditions of normal circulation allowing
forsomeorganfunctiontoberestored. The primary
goal of this focused literature review is to examine
if this practice reduces organ rejection from donor to
recipientand potentiallyincreasesthe poolofviable
organsfordonationafter DCD/DBD. Thereview will
usethesearchengines CINAHLand GoogleScholar.
The search terms that will be utilized: Normothermic
regional perfusion (NRP), donors after circulatory
death (DCD), and donors after brain death (DBD).
Thisfocusedliteraturereviewwill searchforpeer
reviewed literature from 2015-2025. Exclusion
criteria from this search includes: altruistic donation,
xenotransplantation, autologous transplants, tissue
donation and living donation. The aim of this focused
reviewis to examine howrestoring blood flow
afterdeath preserves organs fortransplant. We will
examineifthebenefitsofusingNRPimprovesorgan
quality and viability during procurement.

How Does Accessibility to Prenatal Care Affect
Expecting Mothers

Primary Author: Payeton Harrington

Co-Authors/Collaborators:
Brady Fitzpatrick,Nursing
Katelyn Helmick, Nursing
GracieJarvis, Nursing



Alyssa Kirksey, Nursing
Megan Swartz, Nursing

Faculty Advisor:
Lynette Harvey, Nursing

Accessibility to prenatal care is a problem that affects
expectingmothersacrossthecountry. Theseissues
can stem from: lack of transportation, finances,
insurance coverage, lack of providers and lack of
patient knowledge. The overall health of the soon-
to-be mothercan be directlyimpacted by the lack

of prenatal care. Through the course of this focused
review, we will be using Google Scholar, PubMed

and National Institute of Health search engines.

The keytermsinthis studyinclude: prenatal care,
mother, accessibility, finances, insurance, barriers,
and physician accessibility. Inclusion criteria for this
reviewinclude peerreviewed literaturefromtheyears
of 2015-2025. Exclusion criteria of this review include
articlesthatinclude care ofthe baby, studies that
donotpertaintothe motherand prenatalcareand
articles written before 2015. Thegoal of this focused
review is to explore the issue regarding accessibility to
prenatal care.

Physical Injuries Related to the Overuse/Misuse of
Physical Restraints Within the Elderly Population in
the Hospital Setting

PrimaryAuthor:Kara Case

Co-Authors/Collaborators:
Allie Bray, Nursing

Zoe Hayes, Nursing
Abbi Bilbrey, Nursing
Journie Bobo, Nursing
Stevie Angel, Nursing

Faculty Advisor:
Helen Lewis, Nursing

The use of restraints in the hospital setting has
become anoverall,widespread concern thataffects
differentpopulationsandhealthcare settingsall over
the world. The elderly population is disproportionately
susceptible to the use of restraints, specifically
physical and chemical. Elderly patients are already
atanincreasedrisk forlong-term negative health
outcomes, and the misuse or overuse of restraints
canfurtherincrease this risk. Some of the biggest
reasonsforrestrainingelderly patients mayinclude
disease processes impacting mental status, physical
outburst related to mental status, polypharmacy and
medication side effects. Researchers discovered that

approximately one in 20 Emergency Department
(ED) visits amongolder adults resultedin chemical
sedation or physical restraint use, and increasing age
was associated with increased restraint use.

The aim of this focused review is to educate the
nursing population about ways to prevent physical
injuries related to the use of physical restraints in the
elderly population, as well as ways to reduce the use
of restraints in the hospital setting. This study will
use EagleOnline, Google Scholar,PubMed, ProQuest
andCINAHL.Thesearchtermstobeusedare: physical
injuries fromrestraints, physicalrestraints, elderly,
geriatric,and usein hospital. This focused literature
review will search for peer-reviewed literature
between 2015-2025. Exclusion criteria for this search
include studies thatare not peer-reviewed, studies
that are not in English, and articles written earlier
than 2015.

Comparison of Types of Analgesia Used for IUD
Insertion

Primary Author: Robin Harvey

Co-Authors/Collaborators:
Emmie Speich, Nursing
Sarah Capella, Nursing
Chloe Wade, Nursing
Alyssa Manis, Nursing

Faculty Advisor:
Helen Lewis, Nursing

Painmanagementfortheinsertionofintrauterine
devices (IUDs)isamedical practicethathas notyet
been standardized. Women receive different treatment
from gynecologists at varying facilities, including
prophylactic nonsteroidal anti-inflammatory drugs
(NSAIDs), local anesthesiain the form of Lidocaine,
and sometimes no pharmacologic intervention
whatsoever. This review will utilize Google Scholar,
the Tennessee Technological University Volpe Library
database,and Nursingand Allied Health databases.
The search terms to be used are: IUD insertion
medications, analgesia for IlUD insertion, comparison
of medications forlUDinsertion, pain relieffor IlUD
insertionandlocalanesthesiaforlUDinsertion.
Thisreviewincludesstudies published between
2015and2025,coveringatime periodof nineyears.
Exclusioncriteriaforthisreviewinclude:studies
usingapopulationotherthanfemalesaged 15-49
(childbearing years), studies written before 2015, and
studiesthatdonotfocus onpainmanagementforlUD
insertion. The goal of this review s to identify which



method of pain management most effectively provides
comfortto patients having lUDs inserted, aiming for
treatmenttobestreamlinedacrossallclinical settings
in the future.

Prevalence of Post-Partum Psychosis
Primary Author: Paige Dix

Co-Authors/Collaborators:
Madison Colton, Nursing
Shelby Lyle, Nursing
Lydia Mills, Nursing

Faculty Advisor:
Lynette Harvey, Nursing

Psychosis in post-partum women is a developing topic
thatis being explored furtherin morerecentyears.
Itisimportantthatwe shinelightonthistopicas
manywomen strugglewith thisissuewhentheygive
birth and are in the post-partum stage. Post-partum
psychosis does not discriminate and affects wide
varietyof womendaily. Thereisanassortmentof
treatmentoptions available towomenandvastways
tocopewiththis diagnosis. Post-partum psychosis
isbeingseeninwomenincreasinglyandwe must
findoutthedifferentcausesofthisillnesstohelp
preventorhelpcopewithitifitoccurs. This study
will use Eagle search, Google Scholar and Nursing
and Allied Health databases. The searchterms to be
used include postpartum, psychosis, mental health,
prognosis, treatment, women'’s health, family, infant,
neonatalandsuicide. Thefocused literature review
will searchforpeer-reviewed literature betweenthe
years 2010- 2025. Exclusion material exclude; non-
peer reviewed sources, mental health prognosis that
donotinclude psychosis, peripartum,andlaborand
delivery.We hopetoachieve abetterunderstanding
ofwhat postpartum psychosisis,whois atrisk, ways
topreventit,signsand symptoms ofitandtreatment
options for people who do suffer from it.

The Effect of Cardiac Arrest on Quality of Life

Primary Author: Cheyenne Simpson
Co-Authors/Collaborators:

Abigail Bain, Nursing

Sesley Hart, Nursing

Mithi Mamolo, Nursing

Faculty Advisor:
Lynette Harvey, Nursing

Cardiac arrest poses many long-term systemic

problemsfor patients which affecttheir quality of life.
Research shows that in the United States there are
roughly 290,000 in- hospital cardiac arrest incidences
and 350,000 out-of-hospital cardiac arrest occurrences
peryear.Duetothe presence of cardiacarrestwithin
every specialty of nursing, nurses need to be able
toeducatepatientsontheside effectsaftercardiac
resuscitation.

This focused literature review aims to examine the
outcomes, long-term complications and quality of life
following cardiacarrest. This study will use Google
Scholar, ProQuestand PubMed. The searchtermsto
beusedareasfollows:longtermoutcomes of cardiac
arrest, quality of life after cardiac arrestand review
of systems post cardiacarrest. This literaturereview
will searchforpeer-reviewed literaturebetween
2015-2025. Exclusion criteria for this search include
studies focusing on quantity of life after cardiac arrest,
articles published before 2015 andarticlesincluding
peoplewho have notexperienced cardiacarrest.

Adult Coping Mechanisms Related to Pediatric Eating
Habits as Influenced by Parents

Primary Author: Rehtaeh Sutton

Co-Authors/Collaborators:
Katey Meador, Nursing
Nicole Meadows, Nursing
Chasity Salome, Nursing
Emma Baker, Nursing

Faculty Advisor:
Lynette Harvey, Nursing

In the United States, obesity, diabetes and
hypertensionareontherise.Studiesindicatethat
37% of adults acknowledge turning to unhealthy or
excessive food consumption as a response to stress. In
addition tothis, itis known that one’s dietary habits
are developed during childhood, making the parental
figurethe highestinfluenceonanindividual's eating
habits. This correlation highlights the need for early
intervention for children because unhealthydietary
habits and coping mechanisms developed during
adolescence that extend into adulthood.

Theaim of this focused reviewis toexamine how
one’srelationshipwithfoodis developedintheir
adolescence,andiftheyaremoreinclinedtohave
negative coping mechanisms. This study will use Eagle
Net,GoogleScholar,PubMed,and CINAHLsearch
engines. The following search criteria will be used:
food disorders, traumaleading to eating disorders,
adolescents, parental eating habits, outcomes later



inlife,food asrewardsinkidsandfoodasacoping
mechanism.Thisfocused literature studywillinclude
articles that have been published between 2015 and
2025 internationally. Exclusion criteria will include:
non peerreviewed, articles before 2015, and studies
notapproved by the Institutional Review Board. The
aimofthisfocusedreviewistosearchforacorrelation
betweenthehabits of parentalfigures, childhood
traumaand ifthe way parents feed theirchildren
affectthe child’s food preferences or eating habits.
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