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Applied Sciences Poster Presentations 

Booth Number Presenter’s Name Presentation Title Abstract Page 

1 Kelly Adams 
ŋ/ɜɪ/ʒə: A CONSTRUCTED LANGUAGE TO 
VERBALLY PORTRAY A SIGNED 
LANGUAGE OF ALIEN DESCENT 

6 

2 
Lauren Baalman, Cassie 
Forcum, Maria Thompson, 
Jade Burroughs 

Educating Pregnant Women and Their Children on 
Oral Hygiene 7 

3 
Jaylyn Bergkamp, Kennedy 
Camp, Sam Koch, Shadden 
Zapata 

All Aboard for Healthy Smiles 7 

4 

Lindsey Clark, Lauren Akin, 
Pili Bravo-Alvarez, Paige 
Counterman, Stephanie 

-







5 
 

10:10 a.m. 
262 Herrman Kylie Meier 

Artificial Neural Network Model to Predict the 
Future Trajectory of Anatomical Motion During 
Cancer Treatment 

29 

10:10 a.m. 
264 Spencer Aaron Fater Watching Actin Grow to Help Understand Cancer 

Metastasis 25 

10:30 a.m. 
262 Herrman Gissele Mosqueda Optimal Rest Interval Between Sets in Robot-

Based Upper-Arm Rehabilitation 29 

10:30 a.m. 
264 Spencer Carlos Gatti Energy Absorption of 3D Printed Lattice 

Structures 26 

10:50 a.m. 
262 Herrman David Nevarez-Saenz Additive manufacturing of ceramic acoustic liners 

for aircraft noise reduction 30 

10:50 a.m. 
264 Spencer Nathan Gonzalez UPPER ARM REHABILITATION 

EXOSKELETON DESIGN AND ASSESSMENT 26 

11:10 a.m. 
262 Herrman Grace Peterson 

OPTIMAL FABRICATION METHODS FOR 
PEROVSKITE SOLAR CELLS WITH CARBON 
COUNTER ELECTRODES 

30 

11:10 a.m. 
264 Spencer Logan Janes 

LIFE TRAPPED IN ICE: MICROBIAL 
SURVIVAL AND ACTIVITY WITHIN 
MELTED BRINES IN LAYERED ICES 
RELEVANT TO MARS 

27 

11:30 a.m. 
262 Herrman Kazune Tazawa Pure Bending of Honeycomb Core 31 

11:30 a.m. 
264 Spencer William Johnston Additively Manufactured Tensegrity Assisted 

Inflatable Structures (AMTAIS) 27 

 

 

Social Sciences & Humanities Oral Presentations 

Time/Location Presenter’s Name Presentation Title Abstract Page 

9:30 a.m. 
265 Lucas Journi Brown Zora Neale Hurston: Forgotten Foremother of 

Anthropology 31 

9:50 a.m. 
265 Lucas Dominik Lett 

HYDROCARBONS AND CONFLICT: 
EVALUATING NATURAL GAS AND 
MILITARIZED INTERSTATE DISPUTES 

33 

10:10 a.m. 
265 Lucas Kaitlyn Hemberger Investigating the Nature of French Color Terms in 

Congolese Kiswahili 31 

10:30 a.m. 
265 Lucas Rory Mata Studying Misinformation Surrounding COVID-19 

in Hispanic Communities 32 
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10:50 a.m. 
265 Lucas Raúl Rangel Legacy of colonialism in Mexican Spanish 32 

11:10 a.m. 
265 Lucas Ngoc Vuong The Politics and Policies of Behavioral Health and 

Drug Policy Reform in Kansas 33 

 

 

Exhibition & Performance 

Time/Location Presenter’s Name Presentation Title Abstract Page 

11:30 a.m. 
265 Lucas Kourtnee Cude All as One 34 

11:50 a.m. 
265 Lucas Brian Harris Dawn 34 
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Lauren Baalman, Cassie Forcum, Maria Thompson, Jade Burroughs 
Faculty Mentor(s): Julie Martin 
College of Health Professions 
Poster Presentation: Applied Sciences 
 
Educating Pregnant Women and Their Children on Oral Hygiene 
 
Problem Statement: The lack of oral health education in pregnant women and their children is an overarching concern and 
the implementation of specific educational-based programs may provide improvements in this population. Purpose: This 
project focuses on information collected about the knowledge pregnant women, mothers, and their children have around 
the benefits of establishing a good oral hygiene routine. Methods: A review of national data using the National Center for 
Biotechnology Information (NCBI) databases and eight journal articles was performed to assess the oral health resources 
and needs of pregnant women, mothers, and their children. Results: There is a lack of knowledge regarding pregnant 
women, their oral health and the oral health of their child/children. Many oral changes are seen during pregnancy that 
include gingivitis, gingival hyperplasia, salivary changes, and pyogenic granulomas. In pregnant women, gingivitis, an 
early stage of periodontal disease, may be aggravated by changing hormones during pregnancy. Women of childbearing 
age have an increased risk for untreated cavities. Children of mothers who have high levels of untreated cavities or tooth 
loss are more likely to have cavities. Conclusions: Suggestions for programs to expand and educate multiple women and 
their children’s oral health knowledge would be through daily classes that could be offered in community centers.  
 
Additional information could also be gathered from different income levels to see if there are further discrepancies 
regarding oral health within pregnant women, mothers, and their children in order to expand on these educational 
programs. 
 
 
 
Jaylyn Bergkamp, Kennedy Camp, Sam Koch, Shadden Zapata 
Faculty Mentor(s): Brandi Carlson 
College of Health Professions 
Poster Presentation: Applied Sciences 
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The purpose of this applied program is to educate veterans, with limited dexterity due to upper extremity loss, about the 
importance of oral hygiene with modifications to achieve optimal oral health goals. The program follows veterans that 
have upper extremity amputations, activity limitation, lower psychosocial adaptation, and less prosthetic satisfaction while 
including the benefits of hygiene improvement after educating physical therapists of toothbrush modifications. Wichita 
State Dental Hygiene students will use the “tell-show-do” method to teach licensed physical therapists oral homecare 
modifications. By demonstrating a variation of modifications for different dental prostheses, licensed physical therapists 
will learn these techniques from the dental hygiene students and be able to teach veterans who seek their care in their 
practices. A modified version of brushing and flossing to help increase positive results in their homecare. The 
modifications applied to items like toothbrushes and floss holders would include using an object that would increase the 
diameter of the handle or adding supportive bands to the handle and making it easier for the patient to hold. The physical 
therapists will learn a variety of methods using a pool noodle, bike handle grip, tennis ball, or rubber banded towel to help 
increase stability when trying to brush their teeth with a toothbrush or using a floss holder that might be too slim to grip. 
The outcome of the program will indicate that upper extremity amputee veterans will receive oral home care methods 
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Seven adults 55 years and older performed 30-minute pedaling sessions per week over 12 weeks. The participants were 
placed into two groups: aerobic exercise with BFR or aerobic exercise without BFR (control group. Each participant 
maintained an RPE score between 12-13 during the 30 minutes.  
 
The findings of the study showed that IL-6 levels were significantly increased in the BFR participants as compared to the 
participants without BFR. Therefore, BFR may be a central mechanism to increase white blood cell recruitment for 
muscle growth without causing damage to the muscle. 
 
 
 
Peter Herrmann  
Faculty Mentor(s): Dr. Yongkuk Lee 
College of Engineering 
Poster Presentation: Natural Sciences & Engineering 
 
FABRICATION OF SOLID STATE ELECTRODES FOR USE IN NONINVASIVE SWEAT SENSOR 
 
Healthcare for a wide variety of illnesses ultimately requires some form of bloodwork, which can often be painful or 
stressful. Conversely, human sweat contains biomarkers that can indicate a patient’s current glucose levels and pH, 
making it a potential tool in monitoring many illnesses that previously could not be studied noninvasively. Developing an 
affordable sensor that can effectively measure human sweat for these biomarkers begins with finding a way to develop a 
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effort is the Conservation Reserve Program (CRP). In Kansas, restored grasslands use two major CRP seed mixes; one 
that is primarily native grasses (CP2) and one that is grasses and flowering forbs (CP25), both aiming to provide natural 
habitats for wildlife. The seed mixes and precipitation gradient in Kansas (drier in the west and wetter in the east) provide 
a basis for evaluating the health of insect populations, which is important in the proliferation of all life in grassland 
restorations. Prior studies suggest an increase in insect numbers and vegetation with increasing precipitation due to an 
increased resource availability, but a practical test of CRP restorations (CP2, CP25) has not been conducted. In this study, 
analysis was done on data from 108 CRP sites across Kansas with a precipitation gradient of 64cm (25in). Abundance of 
insects was measured at each site using 40 m sweep-net sampling twice in 2018. Results will be used to examine the 
response of insects to CRP restorations. We hypothesize that drier sites in western Kansas will have higher insect 
abundance associated with CP2, whereas wetter sites in eastern Kansas will have higher insect abundance associated with 
CP25. Our results provide a good basis for improving grassland habitats for wildlife. 
 
 
 
Mariam Jabr  
Faculty Mentor(s): Yongkuk Lee 
College of Engineering 
Poster Presentation: Natural Sciences & Engineering 
 
FLEXIBLE, WIRELESS SMART WEARABLE MICRO-ELECTRONICS FOR FALL RISK MONITORING 
AMONG OLDER ADULTS 
 
Falling presents a serious health issue and financial burden for elderly people aged 65 years or older.  According to the 
WHO Global Report, 28%-35% of adults 65 years or older experience fall related injuries more than once per year. The 
CDC has also reported that more than $50 billion is spent on fall related injuries every year, which calls for the need of an 
automatic fall detection system for older adults. Current fall detection systems are classified into wearable and non-
wearable systems. Non-wearable systems include camera-based systems; however, these systems have very complex 
setups, are highly expensive and are area constraint. Wearable systems use accelerometers and gyroscopes to obtain 
motion data; however, they are usually bulky and/or visually displeasing for older adults. Therefore, the overall objective 
of this research is to design a fall detection system using flexible, wireless smart micro-electronics which offer accurate 
fall detection and user comfort for long-term use due to their skin-like properties. To achieve this objective, the following 
specific aims were accomplished. 1) The smart skin-
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At the forefront of today’s photovoltaic research are Perovskite Solar Cells (PSCs). Currently, the materials of choice for 
the electron transport layer are precious metals that are expensive to buy and require costly deposition methods. SnO2 is 
an emerging and highly researched alternative to the standard TiO2. However, both materials face unique challenges as 
electron transport layers like stability, hysteresis, and transparency. Herein, TiO2 and SnO2 will be used in combination to 
form the electron transport layer and mitigate the negative effects of both materials. The expected results are increased 
power conversion efficiency and ease of preparation for our combination cells as compared to the SnO2 and TiO2 
baseline results. 
 
 
 
Nickolas Morningstar  
Co-Author(s): Mason Clum 
Faculty Mentor(s): Abigail Devereaux 
College of Engineering 
Poster Presentation: Natural Sciences & Engineering 
 
SIXTH-SENSE DEVICE TO DETECT SURROUNDING ENVIRONMENT USING ULTRASONIC RANGEFINDER 
 
Obliviousness to unfamiliar or hazardous environments create problems for people’s safety.  It is stated that in the night 
alone, an average of 39 percent of people in OECD countries feel unsafe. General knowledge of one’s surroundings and 
dangers, limits the threat for accidents. Threats include vehicles, structures, uneven terrain, and suspicious people/animals. 
We seek to combat this issue by creating a device that generates instantaneous aid to one’s awareness of their 
surroundings. This device utilizes ultrasonic to detect moving and stationary objects, with the option to refine its detection 
for specific desired hazards. This in turn, gives users mental solace by providing perceived safety. Experimentation will 
include applying multiple ultrasonic rangefinders on a person, testing the device's capability to operate between two 
different functions. Sending a narrow/farther distance soundwave to find singular objects far from the user, and a 360-
degree short distance soundwave to find multiple nearby objects around the user. With this, a 6th sense of sorts can be 
simulated for a person. Users would be alerted of different objects near them via a directional vibration generated by the 
same ultrasonic device. Its effectiveness in detecting objects, large, small, and its precision in high obstacle locations, and 
detection of  moving objects will be tested to see if the device is a viable form of security/6th sense, device to have 
awareness of your surroundings even when distracted. Therefore increasing any user's safety mentally and physically. 
 
 
 
Hannah Newkirk  
Faculty Mentor(s): Yongkuk Lee 
College of Engineering 
Poster Presentation: Natural Sciences & Engineering 
 
The Development of a Fully Wireless, Skin-wearable fetal ECG Monitoring device 
 
Early detection of fetal abnormalities during pregnancy and delivery is critical to reduce fetal mortality, and the most 
effective way to accomplish it will be ambulatory fetal electrocardiogram (fECG) monitoring. For example, the most 
common birth defects
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been developed and fabricated to optimize performance and longevity. Testing is currently being carried out to 
experimentally determine thresholds and values that relate to physiological levels of pertinent biomarkers. The second aim 
is being researched by designing, fabricating, and testing antennas with varied parameters. The resonant frequency and 
working distance of the antennas are being analyzed to determine which parameters allow for optimal performance that 
will yield smooth and easy wireless transmission of data. Once this research has been completed, the focus will shift to 
developing a low-profile, user-friendly housing unit for the various components. This will be followed by experimentation 
to ensure optimal and accurate performance of the sweat-monitoring device. 
 
 
 
Alex Sterzing  
Faculty Mentor(s): James Steck 
College of Engineering 
Poster Presentation: Natural Sciences & Engineering 
 
Ascension in Flight Testing Capabilities 
 
In conducting research, an effort is made for the most accurate experimental results. For years, enclosed-cockpit flight 
simulators have been the best way to provide an authentic flight simulation. Now that Virtual Reality (VR) technology has 
become mainstream, new opportunities for realistic simulations arise. While both of these methods individually provide 
great substitutes for real flight, a combination of the two methods could create the most ideal conditions to perform test 
flights. This would be done through a melding of Augmented Reality (AR) and VR technology to create a blended view. 
The goal is to use machine learning technology to stream video feed which an algorithm alters to remove everything in the 
field of view except for our physical console. This would then be blended into the VR video feed to allow the pilot to be 
in the virtual cockpit and be able to see and interact with the physical controls. In theory, this would better provide pilots 
with the tactile interactions of a real cockpit, as well as immerse them in the simulation. In theory, this would allow for 
more accurate results as pilots would be inside of a cockpit and be able to interact with it. This melding of views is to be 
done through DLLs in Microsoft Visual Studio and plugins in the flight simulator XPlane 11. 
 
 
 
Anna Tri, Khoa Nguyen 
Faculty Mentor(s): Dr. Yongkuk Lee 
College of Engineering 
Poster Presentation: Natural Sciences & Engineering 
 
INKJET-PRINTED ULTRATHIN STRETCHABLE ELECTRONICS FOR REAL-TIME AMBULATORY ECG 
MONITORING 
 
In medical applications, there is a great interest in using wearable health monitoring systems to obtain physiological 
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Corresponding widths of inkjet-printed lines were 63.0 Âµm, 44.5 Âµm, and 41.7 Âµm for 10-minute, 30-minute, and 60-
minute CF4 treatments, respectively. Finally, we were able to successfully inkjet-printed stretchable electrodes with 60-
minute CF4 treatment, which is constructed with 60 Âµm line width for serpentine interconnects and 1 cm diameter of 
circular disks. In addition, inkjet-printed ultrathin stretchable electrodes were used to measure biopotentials to compare 
with biopotentials measured using traditional methods. Overall, creating a thinner, more comfortable, and cost-efficient 
inkjet-printed electrode for physiological signal monitoring can help improve the future of wearable technology and 
human performance. 
 
 
 
Thane Unruh  
Co-Author(s): Kapildeb Ambal 
Faculty Mentor(s): Kapildeb Ambal 
College of Engineering 
Poster Presentation: Natural Sciences & Engineering 
 
A robust, calibration-free, and ultra-sensitive magnetometer for remote magnetic field sensing applications 
 
Magnetometers or magnetic field sensors are frequently used on aircraft, spacecraft, drones, and navigational systems for 
oil and mineral exploration, geophysical surveys, and outer space exploration. These applications need calibration-free, 
highly sensitive, and fast magnetic field measurement scheme. The existing technology is heavyweight and bulky, and 
unsuitable for lightweight carriers such as drones. We are designing a compact and lightweight magnetic field sensing 
device using Nitrogen-Vacancy (NV) center in diamond as a magnetic field sensor combined with an accelerated 
measurement scheme called an optimal Bayesian measurement algorithm. The diamonds substrate is a good choice 
because it can sustain a harsh environment such as outer space. We will be using the electrically detected magnetic 
resonance (EDMR) technique to measure the magnetic field. The EDMR measurement is highly sensitive, relies on 
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established method of purifying non-muscle actin isoforms so that relevant studies can be carried out to examine the role 
of palladin in actin dynamics. In our studies, we used the yeast strain Pichia pastoris to express and purify the different 
non-muscle isoforms of actin. These results will help to elucidate the interactions between palladin and actin in eukaryotic 
cells and could help further the understanding of their roles in cancer progression. 
 
 
 
Shazia Ahmed  
Faculty Mentor(s): Nikki Keene Woods 
College of Health Professions 
Poster Presentation: Social Sciences & Humanities 
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Six-month Size Variation in Maize starch with Different Glycerin Concentrations 
 
Starch granule analysis allows archaeologists to identify botanic resources utilized by ancient peoples, informing about 
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The impact of COVID-19 on interpersonal violence victim services: First responders’ perceptions 
 
During the COVID-19 pandemic, rates of sexual and intimate partner violence increased substantially. Victims were at 
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ORAL PRESENTATION ABSTRACTS 
Emanuel Andrade 
Co-Author(s): Zaara Ali 
Faculty Mentor(s): Eylem Asmatulu 
College of Engineering 
Oral Presentation: Natural Sciences and Engineering 
 
Effects of Boric Acid on Electrospun Sulfonated PEEK 
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Inflation with customization: this research introduces a novel manufacturing process to produce inflatables with tailorable 
properties. Additive manufacturingâ€”especially Fused Deposition Modelingâ€”allows for rapid fabrication of almost any 
geometry imaginable. This research answers the question: can customizable inflatable structures be consistently fabricated 
using a novel additive manufacturing technique? Here, we introduce additively manufactured tensegrity assisted inflatable 
structures (AMTAIS). Fabricated using a patent pending design and manufacturing process, each structure maintains its 
complex shape after inflation. Using flexible material, airtight walls are printed to any user-specified geometry. Then, the 
G-codeâ€”or the set of printing instructionsâ€”is modified to incorporate fibrous tethers within the internal cavity. These 
tethers prohibit the structural walls from expanding, allowing the structure to hold its shape post-inflation. A valve is 
inserted into the AMTAIS to allow inflation using any standard bike pump. This technique permits the production of a 
myriad of inflatable shapes with improved load-bearing properties. The inflated structures can hold pressure for weeks, 
and can be folded for storage when not in use. As a lightweight alternative to current solid structures, these enhanced 
inflatables could offer strong commercial value, from aerospace applications to the fashion industry. These structures have 
already proven to be effective bespoke handbags that protect the user’s devices from accidental falls. By redefining the 
future of tensegrity assisted inflatables, this research provides further innovation within the realm of 3D printing. 
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muscle activity of the biceps brachii decreased by 0.3% when rested for 30 seconds, and it increased by 1.25%, 0.76% and 
0.82% when using muscle relaxation periods of 60, 90 and 120 seconds, respectively. The preliminary results suggest that 
a muscle relaxation period of about 60 seconds is needed for optimal continuous muscle activation within rehabilitation 
regimens. Robot-based rehabilitation is good to produce repetitive tasks with the right intensity and knowing the optimal 
resting period will make the automation more effective. 
 
 
 
David Nevarez-Saenz 
Faculty Mentor(s): 
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color terms in Congolese Kiswahili, a newly observed phenomenon, have never been lexically or preferentially examined 
and are rarely even mentioned in current literature.  
 
This honors thesis tests three questions. Are these color terms still in use and if so, how many? Are the French or the 
standard Kiswahili color terms preferrable to speakers? How are these terms lexically categorized?  
Participants had the option to take this Qualtrics survey in French or in English and to take it online or with in-person or 
virtual assistance. They were asked 27 questions divided into three tasks: one multiple choice type, one fill-in-the-blank 
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directed dyadic tests indicate states with large natural gas reserves tend to be targeted more frequently by aggressor states. 
The results remain robust to a variety of controls and changes in model specification. Analysis of the data offers several 
novel contributions to existing literature, opportunities for further research, and implications for policymakers. 
 
 
PERFORMANCE & EXHIBITION ABSTRACTS 
Kourtnee Cude 
Faculty Mentor(s): Tom Wine 
College of Fine Arts 
Exhibition & Performance 
 
All as One 
 
All as One, Sing as One. All as One is a choral piece for SATB voices, cello, and piano, that I wrote and composed during 
the midst of the pandemic. These words have meant so much to me as I 


