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Determinants of Money Supply in Nepal  

 
Ashruta Acharya1   

Faculty: Mike Busch2    
1Department of Economics, W. Frank Barton School of Business 

2Center for Economic Development and Business Research  
  
INTRODUCTION: The Federal Democratic Republic of Nepal is one of the least developed nations 
in the world. Following a long history of political instability due to Maoist insurgency and 
governmental instability as well as a 7.9 earthquake in 2015, Nepal’s potential for growth has been 
disastrously slow. Reports from the World Bank Group, the International Monetary Fund, and the 
Asian Development Bank indicate that stronger governmental stability is necessary along with 
stimulated spending and investment in order to progress. The central bank of the country, Nepal 
Rastra Bank (NRB) implements the monetary policies in Nepal- which is a significant factor when 
it comes to interest rates, level of investments, as well as monetary behavior of consumers as well 
as other private sectors. 
 
PURPOSE: The purpose of this study is to add to the literature available about the monetary 
composition of the Nepalese Economy not just by recreating an older paper with more data but 
also by offering more updated analysis about the non-numerical factors affecting the results of the 
model. 
 
METHODS: This paper analyses the major money supply determinants in Nepal from 1960 to 2019. 
Data on Foreign Assets, Domestic Assets, Currency Reserves, Time Deposit Reserves, Reserve 
Money, Demand Deposits, Narrow Money supply, and other data values have been extracted from 
the Quarterly Economic Bulletin published by NRB on their website every January, April, July, 
and October. For the purpose of this paper, the month of July for each year has been chosen. Net 
Foreign Assets and Net Domestic Assets are taken as the main components of the Base Money 
while the Money Multiplier has been taken as a function of Currency to Demand Deposits, Reserve 
to Total Deposits, and Time to Demand Deposits. Then, Money Supply is taken as the function of 
Base Money and the Money Multiplier. Lastly, based on the results from the model, analysis is 
made regarding which determinants are the most impactful on Money Supply. 
 
RESULTS: The paper finds the Reserve to Demand Deposits ratio to be negatively impacting the 
Money Multiplier while the Currency to Demand Deposit ratio was positively impacting the 
Money Multiplier. Time Deposits to Demand Deposits ratio was found to be insignificant to the 
multiplier based on the model set up. On the other hand, both Net Foreign Assets and Net Domestic 
Assets explained variability in the reserve money significantly and positively. Changes in Net 
Foreign Assets increase the Reserve Money by a proportionate amount twice as much as the 
change in Net Domestic Asset would. 
 
CONCLUSION: Recommendations made to the central bank of Nepal, NRB, are such that controlling 
Money Supply should be done with the following as key players:  reserve ratio, foreign assets, and 
currency in circulation in the public. 
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The Effect of an Endurance or Strength Training Program on 
Strength and Endurance Measures of the Supraspinatus and 

Infraspinatus 

 

Kaycee Adair, Audrey Bauer, Gage Kerns, Cristian Roman, Stacy Sones  
Faculty: Robert Manske 

Department of Physical Therapy, College of Health Professions  
 

INTRODUCTION: The most common diagnosis of shoulder pain is rotator cuff (RC) disease which 
affects nearly 30-50% of the population over the age of 50.3 The evaluation and rehabilitation of 
RC tears alone cost 3 billion dollars in the United States each year.4,5  Rehabilitation of the RC 
includes increasing both muscle endurance and strength of the RC. The purpose of the study was 
to determine the effects of an endurance or strength training program on RC muscles.   
Subjects: 60 healthy graduate students were enrolled, while 52 completed the 12 weeks training 
program.  
 
METHODS: Participants were divided into three groups: control (n = 20), endurance (n = 15), 
strength (n =17). Each participant was assigned a treatment arm and assessed before and after a 
12-week program. Strength was assessed via handheld dynamometer for shoulder flexion, 
abduction, external (ER) and internal rotation (IR). Endurance was assessed using a timed 
endurance test. To test the overall hypothesis a repeated-measures ANOVA was used to examine 
each intervention group separately.  
 
RESULTS: There was no significant differences found in the control group. The endurance training 
group significantly improved in shoulder endurance. Significant strength differences were found 
for shoulder abduction, ER, and IR in the treated arm of the strength training group.  
 
CONCLUSION: There were no significant increases in strength or endurance measures for the control 
group. As predicted, the endurance training resulted in the greatest endurance increases, and 
strength training yielded the greatest strength increases. The increases in abduction and ER 
strength were expected due to the emphasis on posterior shoulder muscles. While no IR specific 
exercises were included in the groups, IR strength improvement could result from enhanced 
dynamic shoulder stability.  Both endurance and strength training were able to produce 
improvements in their respective parameters.     
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Telling Their Stories: Voices of First-Generation Students at a 
Midwestern University  

 
Nirupama Akella, Miranda Stegman, Adam Hatfield, Michelle Drumright, Kepha 

Isanda, Melinda Rangel, Deborah Stubblefield 
Faculty: Jean A Patterson   

Department of CLES, College of Applied Studies  
 
INTRODUCTION: First generation college students (FGCS) are those whose parents did not receive 
a Bachelor’s degree. Although their numbers on college campuses are increasing, FGCS tend to 
have lower attendance and/or graduation rates than more traditional students. In response, 
universities have implemented programs and strategies to support and retain these students. 
However, FGCS are usually not involved in the decision-making process when universities are 
creating programs and systems to support them.  This raises a question: What does this population 
really want or need that will assist with increasing their retention and graduation rates?  The study 
used Tinto’s Theory of Student Departure to learn how FGCS’ academic and social engagement 
on campus affects their desire to persist to graduation.  
  
PURPOSE: The purpose of this study was to capture the perspectives of first-generation students 
attending a midwestern university to understand their needs, demands, and concerns to enable 
university administrators to develop and implement appropriate campus resources and programs. 
 
METHODS: This qualitative study employed focus groups and individual interviews with 37 FGCS 
to gather their perspectives about their experiences at the university.  Data were audio-recorded, 
transcribed, and entered in an online software program to facilitate inductive analysis. Data were 
coded, categories and themes were generated, and findings were identified. 
 
RESULTS: While these FGCS students were academically engaged, their social engagement was 
minimal due to outside commitments to work and family. They could not rely on their families for 
help with navigating college, but all found someone to assist them, whether it was a campus 
resource or friends/peers. Many were adult learners who had overcome significant obstacles on 
their path to earning a college degree, which made them even more determined to persist to 
graduation. Many of these FGCS took advantage of campus resources, but some were not aware 
of specific services, such as assistance with textbooks and tutoring. Quality of advising was a 
concern and some students were confused about the roles and responsibilities of the advisors 
assigned to them from different campus departments.   
 
CONCLUSION:  The FGCS in the study were satisfied overall with their experience at the university 
and noted they had access to many supports and services to help them academically. These students 
lack of social engagement did not preclude them from being academically successful. They also 
identified several issues that, if addressed, could improve the experience and completion rates for 
FGCS.  
  

16th Annual Symposium on Graduate Research and Scholarly Projects, Wichita State University, 2020

Archived in SOAR: Shocker Open Access Repository, May 2020 5



Top Administrators’ Perceptions of the Quality in E-learning 
 

Mohammed Al Awadh 

Faculty: Gamal Weheba 
Department of Industrial, Systems, and Manufacturing Engineering, College of Engineering 

 
INTRODUCTION: Many educational institutions around the world have adopted e-learning 
programs. The success of these programs depends on the availability of supporting technologies 
and the efficiency by which they are utilized. 
 
PURPOSE: As was pointed out by Parasuraman et al (1985), differences in perceptions between 
administrators and stakeholders result in one of the four gaps associated with the design, 
marketing, and delivery of services. This research is aimed to identify administrators’ perceptions 
of quality in top-ranked e-learning institutions in the U.S.  
 
METHOD: The top 100 ranked universities offering E-Learning in the US as of 2018, were 
identified from U.S. News and World Report. Public announcements made by administrators in 
these programs were downloaded from the institutions’ websites. These were used as units of 
analysis in performing content analysis utilizing NVivo 12 software (QSR International Pty Ltd. 
Version 10. 3.2, 2016, Melbourne, Australia). 
 
RESULTS: The Pareto chart of the reported frequencies indicated that program administrators tend 
to stress features, performance, competence, access, communication, understanding, and 
conformance in their communication to the public. These constructs have a relatively high 
frequency of occurrence (85%) within the sample of the top 100 universities in the US.  
Factor analysis (FA) was applied in an attempt to reduce the dimensionality of the data into two 
uncorrelated factors that can be extracted from the data. These are nontrivial factors accounting 
for 82% of the total variation. They appear to be used by administrators to distinguish their 
programs from others within the sample. The results indicate that access, communication, 
competence, understanding, and responsiveness made significant contributions to the first factor. 
This factor contributes 69% of the total variability and suggests engagement as a distinguishing 
factor. Engagement refers to the program’s ability to maintain communication, identify students’ 
needs, and address these needs. This is especially important in e-learning where attrition rates are 
higher than in the face-to-face setting, as was noted by (Allen and Seaman, 2015; Boston and Ice, 
2011). The second distinguishing factor includes conformance, reliability, security, and 
credibility. This factor is shown to contribute 13% of the total variability and can be referred to as 
trust. In this context, trust relates to the environment and the ability to protect students’ 
information consistently. 
 
CONCLUSIONS: While no attempts were made to consider cost nor pedagogical-related factors, this 
research suggests that administrators consider engagement and trust as decisive factors in 
achieving quality in e-learning. It is also of interest to identify the perceptions of e-learners and 
instructors as major stakeholders. These authors are currently designing appropriate instruments 
that can be used to identify the perceptions of these two important groups. This would help 
determine perception gaps and direct efforts for quality improvement.  
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Numerical Study and Experimental Comparison of Laser 
Cutting of 1.2MM Thick Austenitic Stainless-steel Using CW 

ND: YAG Laser 
 

Asonganyi Atayo,* Mahmood Bashir   
Faculty: Rajeev Nair, Muhammad Rahman   

Department of Mechanical Engineering, College of Engineering  
  

Stainless steel-304 is the most common steel used for corrosion resistance applications, but higher 
melting point is a limitation in industrial manufacturing. The non-conventional and subtractive 
manufacturing technique of laser cutting- a beam directed method, is suitable for these 
applications. The gaussian laser beam is directed at the material that melts, burns, vaporizes, or 
blows away by a jet of gas leaving an edge with a good surface finish. In this work, numerical 
study was performed to study insights into the multi-physical fluid process of laser cutting. To 
study this, 1.2 mm thick austenitic stainless-steel was cut using a continuous width neodymium-
doped yttrium aluminum garnet (CW Nd: YAG) laser and the process was verified with the already 
published experimental results. The simulation was carried out with TruVOF, FLOW-3D as it has 
the capabilities for simulating advanced algorithm for free-surface fluid tracking. To evaluate the 
optimum condition for kerf width, smooth surface cut, roughness, and heat affected zones within 
limited time, the input parameters: laser power (660-1980 watts), cutting speed (2 - 8 m/min), 
oxygen gas pressure (9 - 11 bars) and focal distance (-1m - 1.0 m) were varied and analyzed using 
a full 3D model. The simulation results showed smoother surface cut, little dross formation, lower 
temperature rise on heat affected zones, and less finished time at cutting speed 8m/min, higher 
laser power above 1000, gas pressure of 11 bars, and focus distance of -1.0 m. It was noticed that 
increase in laser power at a faster cutting speed led to an increase in kerf width, reduction in dross 
formation, lower temperature rises on heat affected zones and a reduced finish time. The simulation 
led to a good agreement with experimental results within a 15% percentage error. 
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 Patient Satisfaction: A Framework for Clinical Practice 
 

Katie Bailey, Josie Eck, Greg Schuknecht, Katty Regalado 
Faculty: Sue Nyberg, PA-C, MPH; Gina M. Berg, PhD, MBA 

Department of Physician Assistant, College of Health Professions 
 

INTRODUCTION: Patient satisfaction is influenced by multiple factors, such as patient and provider 
characteristics, and events surrounding the patient-provider encounter. Patient satisfaction is 
important because it impacts the patient’s willingness to recommend the provider or facility, the 
likelihood that the patient returns, adherence to treatment plans, and clinical outcomes. 

PURPOSE: The purpose of this study was to explore the factors associated with patient satisfaction. 

METHODS: This was a literature review of factors associated with patient satisfaction.  Articles 
included were from Google Scholar™, PubMed.gov, and PyscInfo® published from 2000 to 2019.  

RESULTS: This review included 76 articles.  Patient satisfaction increased as age and education 
increased; gender and race both had variable findings. Mental health negatively affected 
satisfaction, but health status was inconsistent. Health literacy indirectly affected patient 
satisfaction. Improvements in room aesthetics, food quality, and parking availability improved 
patient satisfaction. Positive perceptions of medical safety were correlated with higher patient 
satisfaction. Patient illness or injury, as well as the resolution of the problem was associated with 
satisfaction, but severity of injury was not.  Adequate pain management improved satisfaction. 
Course of care was associated with satisfaction; including events preceding discharge and 
electronic discharge instructions and continuity of staffing and positive front desk interaction. A 
larger patient census decreased satisfaction, and shorter wait times improved satisfaction, however, 
length of stay did not influence satisfaction.  Physician interpersonal and competency qualities all 
improved satisfaction.  

CONCLUSION: The literature demonstrates a variety of factors that impact patient satisfaction based 
on relatively recent literature. There are three basic domains represented: 1) patient expectations, 
2) quality attributes of care, 3) the course of care (parameters). Aspects that are modifiable by 
healthcare organizations are represented in well-designed and validated satisfaction surveys. An 
important feature is the recursive nature of the model; satisfaction with any encounter impacts the 
patient’s expectation for the next encounter.   
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The Effect of an Exercise Class and Three Abdominal Exercises 
on Diastasis Rectus Abdominis in Postpartum Women  

 
Nathan Bailey, Marissa Orloske, Taylor Golay, Daniel Stephens*, Veronica Toy*, 

Samantha Watson  
Faculty: Jennifer Celso  

 Department of Physical Therapy, College of Health Professions  
  
INTRODUCTION: Diastasis rectus abdominis (DRA), a separation of the rectus abdominis muscles 
from their attachment at the linea alba, commonly occurs during pregnancy and in up to 83% of 
postpartum women. This separation does not resolve in many postpartum women and has been 
found in 52% of women with a mean age of 52 years. Potential consequences of ignoring DRA 
include lumbopelvic pain, urinary incontinence, and abdominal weakness.  
 
PURPOSE: To compare the effects of an exercise class and three abdominal exercises, a supported 
head lift (SHL) with external bracing, the typical abdominal crunch (TC), and diaphragmatic 
breathing (Control) in postpartum women with DRA. 
 
METHODS: Thirty-one women (mean age of 33 years, BMI of 27, parity of 2.7 pregnancies, and 
postpartum period of 12 months) participated in this study and were randomly divided into three 
groups: the abdominal crunch, supported head lift, and diaphragmatic breathing groups. The 
subjects participated in an eight-week exercise class and completed the assigned abdominal 
exercise. Pre and post-ultrasonographic measurements of inter-rectus distance were taken prior to 
the onset of exercise classes and after completing the program.  
 
RESULTS: Results of a mixed factorial ANOVA reveal no significant difference main effect of 
interrectus distance above the umbilicus between the three groups, F(2, 28) = 0.736, p = 0.488. 
There was a significant effect of time on interrectus distance, F (1, 28) = 69.05, p < 0.0001. All 
three groups experienced a reduction of interrectus distance over time: SHL (8)  mpre =  3.23 cm, 
mpost = 2.37 cm; TC (13) mpre = 2.88 cm, mpost =  2.18 cm; and Control (10) mpre = 2.96 cm, mpost 
= 2.16 cm). However, there was also no significant interaction between time and group assignment, 
F (2, 28) = 0.219, p = 0.805. 
 
CONCLUSION: There has recently been emphasis placed on assisting women through what is being 
called the 4th trimester of pregnancy, also called the postpartum period. The results of this study 
indicate further research is needed to determine the most effective exercise for physical therapists 
to prescribe to postpartum women that have a diastasis rectus abdominis. Future research should 
consider zero participation of a control group.  
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Training Part C Early Intervention Providers to Screen for 
Autism Spectrum Disorder 

 
Darby Batchelor 

Faculty: Trisha Self, Douglas Parham 
Department of Communication Sciences and Disorders, College of Health Professions 

 
INTRODUCTION: Evidence documents that the American Academy of Pediatrics’ (AAP) 
recommendation that all children be screened for Autism Spectrum Disorder (ASD) at 18 and 24 
months has not been widely adopted by the medical community. Given that early screening and 
diagnosis are critical for obtaining targeted interventions which promote improved outcomes for 
children with ASD, other resources for early screening should be considered. Early intervention 
(EI) providers work with high-risk children through Part C of IDEA and are in a unique position 
to monitor their development and serve as an initial point of contact in detecting those who are at 
risk for ASD. Yet, EI providers have varied training backgrounds that affect their views regarding 
screening, assessment, diagnosis, and management of ASD.   
 
PURPOSE: The purpose of this study was to determine EI providers’ knowledge and attitudes 
toward ASD prior to and following an ASD-specific training tailored to the needs of EI providers. 
 
METHODS: The ASD Knowledge and Attitudes Survey (ASK-Q) was administered to 31 EI 
providers representing several disciplines (e.g., speech-language pathology, occupational therapy, 
physical therapy, early childhood unified). This paper-based survey was given prior to and 
following a one-day, 8-hour training designed to provide EI providers with ASD-specific 
information and training tailored to meet their needs. Participants’ responses to the ASK-Q were 
then analyzed to determine if the participants’ knowledge of ASD improved following the 
workshop. 
 
RESULTS: Prior to the training, participants’ correct responses averaged 86.2% across all survey 
statements. Following the workshop, participants’ correct responses were 94.3%. One of the 
largest changes in participant knowledge was on the statement, “Genetics plays an important role 
in the development of autism”. Prior to the training, 18 agreed, following the training 30 agreed. 
 
CONCLUSION: Results indicated that the professionals’ overall knowledge of ASD improved after 
attending the training. Results also provided evidence that EI providers had a high level of 
knowledge prior to the training and that this level was enhanced after attending the workshop. This 
supports the literature recommending that EI providers be trained and supported in conducting 
ASD-specific screenings to assist with the early identification of ASD.  
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Breast is Best: Breastfeeding Curriculum for Physician 
Assistants 

 
Rachel Beiker, Meg Huey, Courtney Huggans, Brittany Tompkins,  

Abby Warkentine   
Faculty: Michelle Wallace, MPAS, PA-C 

Department of Physician Assistant, College of Health Professions  
 
Infants who are breastfed have a reduced risk of ear, gastrointestinal, urinary and respiratory tract 
infections, as well as decreased risk of Sudden Infant Death Syndrome, diabetes, obesity, and 
allergic diseases. Breastfeeding mothers benefit by having a lower risk of breast and ovarian 
cancer, type II diabetes and cardiovascular diseases. Not breastfeeding is a financial burden on our 
healthcare system and nation as a whole.  Breastfeeding saves $1,200 per year in formula cost and 
lessens the amount of hospitalizations and office visits.  
 
Breastfeeding is not part of the current blueprint for Physician Assistant (PA) curriculum.  
However, the Surgeon General's Call to Action to Support Breastfeeding urges health care 
providers, including PAs, to provide support and educate mothers to meet their breastfeeding 
goals. The purpose of our project is to create educational materials that can be used by other PA 
programs. Readily available materials will increase the likelihood of other PA programs providing 
breastfeeding curriculum and improve the knowledge of practicing PAs.  
 
The educational materials include a 2-hour breastfeeding PowerPoint presentation with speaker 
narration and a student handout to use during the presentation. This presentation includes 
information about the benefits of breastfeeding, physiology of breastfeeding, proper latch, care of 
breastfeeding infants, and complications that may be encountered.  A pretest and posttest 
assessment are provided and can be used to document the improved knowledge. 
 
The implementation of this educational module will increase the knowledge of future practicing 
physician assistants who will provide healthcare to breastfeeding mothers and breastfed infants.  
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Operation Wellness: A Pediatric Health Initiative 
 

Jonelle Berklund, Annie Reilly 

Faculty: Michelle Wallace 

Department of Physician Assistant, College of Health Professions 
 
While many public health initiatives target adults, establishing healthy habits in the pediatric 
population is paramount given the alarming pediatric health issues on the rise. Current estimates 
report 19% of American children obese, one in five children suffering from a mental health 
disorder, and approximately 6 million children dying annually from preventable disease. Given 
these major pediatric health concerns, we identified four areas where educational opportunities 
can be made. 
 
The purpose of this project is to disseminate widely accepted guidelines to 3rd-5th grade students 
and their parents in a concise, informative, and interactive format to be administered by physician 
assistant or health professions students. A literature search was conducted to collect these 
guidelines from the CDC, USDA MyPlate, American Academy of Pediatrics, and American 
Academy of Child Adolescent Psychiatry pertaining to diet, exercise, mental health, and personal 
hygiene to create four educational modules. The modules include a detailed lesson plan with a 
brief introduction to the topic, materials for interactive and age appropriate activities, and a parent 
handout to stimulate discussion between the student and their parents. Each lesson plan was carried 
out by PA students within the Wichita State University program to four 3rd grade classrooms.  
 
Implementation of these modules will establish a foundation for a healthy lifestyle in the pediatric 
population thereby helping to combat childhood obesity, improve mental health, and lower the 
incidence of preventable disease. Readily available materials and activities can broaden the 
audience and increase the number of children being taught healthy habits at a young age. 
Furthermore, the involvement of physician assistant and health profession students in 
administering these modules ensures the pediatric health issues are addressed appropriately in the 
future. 
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Why Come to School? Learning from Middle School Students’ 
Perspectives on Chronic Absenteeism 

 
Bobby Berry, Kevin C. Hawkins, Jr., LaWanda Holt-Fields, Amy McClintock, 

John Montford, Kaye Monk-Morgan, Christy Royal 
Faculty: Victoria Sherif 

Department of Counseling, Educational Leadership, Educational and School Psychology, 
College of Applied Studies 

 
INTRODUCTION: Chronic absenteeism is a long known barrier to educational success and academic 
achievement (McClusky, Bynum & Patchin, 2004). While governing agencies have established 
policies and standards for attendance, schools have implemented several interventions to address 
chronic absenteeism (Kearney & Gracyk, 2014) and none of them have turned the tide on this 
growing social issue. What remains elusive is an understanding of students’ awareness of 
absenteeism and its consequences, what factors they identify as contributing to the issue and 
possible solutions to improve attendance. 
PURPOSE: The purpose of this qualitative case study is to explore the perceptions of middle school 
students regarding their attendance and precluding barriers.  

METHODS: Seventeen students from two middle schools in Kansas participated in the study. The 
participants were identified by school administration as at-risk for chronic absenteeism. This study 
employed semi-structured face-to-face interviews. The interviews were 15-30 minutes in length. 

RESULTS: Study participants came from ethnically and economically diverse backgrounds. Their 
families differed in structure, parental roles and degree of extended family engagement in student 
lives. They perceived schooling and education as a critical resource for personal, financial, and 
academic success and independence. Participants identified multiple barriers that have negatively 
impacted their attendance. The most frequently disrupting factors to one’s attendance were student 
concerns with mental health and illness of family members. Since schools were not located within 
walking distance, transportation was also emphasized as an issue for being absent. 

CONCLUSION: Extenuating circumstances related to students’ physical and mental health and 
expectations to provide healthcare, emotional and financial support to family members 
unfavorably contributed to one’s status of at-risk of being chronically absent. Despite diverse and 
economically suppressed family backgrounds, students highly valued their education. They strived 
to attend the school regularly “[b]ecause it's fun and I get to learn, and I don't want to be at home 
because it's boring and my brother is annoying”.  
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Building Bridges and Strengthening Bonds: Hispanic Family 
Engagement and Student Achievement  

 
Jason Bosch, Kayla Jasso, Mercy Umeri, Ricki Ellison, Tamara Huff, Stuart 

Moeckel 
Faculty: Kristin Sherwood   

Department of Counseling, Educational Leadership, Educational and School Psychology, 
College of Applied Studies  

 
This qualitative case study examined perceptions of ways in which Hispanic family engagement 
influenced Hispanic student achievement in a Midwestern school district. Using work in Social 
Capital Theory from Bourdieu, Putnam, Coleman, Stanton-Salazar, and others provided the 
theoretical framework for the study. Data was collected on site from three elementary schools, one 
middle school, and one high school. Participants included building principals, teachers, school 
liaisons, and the district leadership team who engaged either in interviews or in focus groups. 
Documents and media sites relevant to the topic were reviewed to provide context and enhance 
knowledge of the participating sites. Parents and guardians of Hispanic students were invited to 
participate in a Qualtrics survey with an open-ended question soliciting ideas for improvement in 
practices. Research focused on perceptions of bridging and bonding occurring between the schools 
and their Hispanic families and ways that Hispanic family engagement contributes to, and could 
enhance, student achievement. Findings revealed bridging and bonding was influenced by internal 
factors including systemic opportunities and challenges, and shared stakeholder understanding of 
operational definitions and roles. External factors including barriers due to trauma, time and 
resource constraints, and socio-economic status influenced engagement. Recommendations for 
opportunities to enhance Hispanic family engagement were gleaned from participants and current 
literature.  
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Generation Z: A Study of its Workplace Communication 
Behaviors and Future Preferences 

 
Jamie Bredbenner 

Faculty: Lisa Parcell1, Jeffrey Jarman1, Charles Koeber2 
1Department of Communication, Fairmount College of Liberal Arts and Sciences 

3Department of Sociology, Fairmount College of Liberal Arts and Sciences 
 
Research shows that Generation Z is the largest generation in the U.S. and will soon represent 
the majority of America’s economy and its workplace. Generation Z is joining the staffs of more 
and more companies each year and combining with much different, older generations. If 
managers are not meeting the needs of each generation that they employ, employees will not 
work together successfully, which threatens the future of American businesses. Generation gaps 
are predicted to affect and interrupt the quality of the communication within organizations; 
therefore, current research on communication effectiveness is of utmost importance.  
The aim of this study was to explore what communication preferences and behaviors Generation 
Z has embodied in their short time as employees and if those preferences are lining up with the 
expectations and predictions in existing literature. The study showed that Gen Zs prefer face-to-
face communication with their manager. When considering only digital communication, the 
study showed that current managers are using Generation Zs most preferred digital mode of 
communication (text messaging), and they are not using their least preferred digital mode of 
communication (social media). 
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Effects of Home Exercise Balance Program with Progression to 
Wobble Board on BiodexⓇ Testing and Hoverboard Time 

Trials  
 

Evan Burdiek, Hannah Camfield, Tim Jantzi, Andrea Murillo,* Hannah Riley, 
Hayden Robb 

Faculty: Lisa Garcia 

Department of Physical Therapy, College of Health Professions 
 

INTRODUCTION: Hoverboards have become increasingly popular over the past few years. Although 
hoverboards can lead to injury, they can be used therapeutically to assess balance. This paper 
explores the use of balance exercises to increase ankle stability in college-aged adults.  

PURPOSE: The purpose of this study was to find if a six-week home exercise balance program with 
progression to a wobble board correlates to improvements in balance and control on a hoverboard 
and similar activities related to ankle stability.  

METHODS: A sample of convenience of 34 healthy subjects from the College of Health Professions 
at Wichita State University, ages 18-30 years old, completed a baseline Biodex measurement and 
obstacle course hoverboard trials measuring completion time and falls. Fifteen participants 
completed a home exercise balance program composed of ankle sway, single leg balance, heel 
raises for six weeks with a progression to a wobble board starting at the fourth week. Following 
six weeks, all participants returned for a final assessment to repeat the same procedure. 

RESULTS: After performing a data analysis, no significant differences were established between 
the control and intervention groups.   

CONCLUSION: Even though there were no significant differences, a trend was present in 
improvement in hoverboard time trials in the intervention group. Future studies should consider 
lengthening the time frame, implementing more challenging exercises, or substituting with a labile 
ball. 
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Ecological Succession of the Microbial Community  
of a Spacecraft Assembly Facility in Enriched Brines  

Relevant to Mars 
 

Meris Carte 
Faculty: Mark Schneegurt 

Department of Biological Sciences, Fairmount College of Liberal Arts and Sciences 
 
Life detection missions to Mars should be as free of microbial organisms as possible to avoid 
transporting contaminants on spacecraft surfaces. Any microbes that make the trip to Mars or the 
round-trip back to Earth may compromise our ability to recognize authentic biosignatures from 
native Mars organisms. Current planetary protection protocols require that any spacecraft 
components must be assembled in cleanrooms that have nearly aseptic conditions, reducing the 
chance of microbial contamination. This current research studies samples from NASA’s Jet 
Propulsion Laboratory Spacecraft Assembly Facility (JPL-SAF), collected from high-traffic 
surfaces and entryways. Microbes from these samples were enriched in brines representative of 
Mars’ high-salt environment. Through the use of leading-edge molecular genetic techniques, 
detailed descriptions of the changing microbial communities were made at regular timepoints for 
up to six months. Over forty bacteria present in the brines after six months of enrichment were 
isolated, characterized, and identified to determine which microbial strains from JPL-SAF wipes 
are most likely to survive under the conditions of near-surface Mars. Knowing if microbes from 
SAFs could potentially survive on Mars informs efforts to protect Mars from microbial 
contamination that can complicate life detection or harm potential native ecosystems. 
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Parent Perception and Knowledge of HPV and HPV Vaccination 
in Rural Kansas 

 
Rebecca Carter 

Faculty: Alicia Huckstadt, Carol Bett, Voncella McCleary-Jones 
School of Nursing, College of Health Professions 

 
Background: Healthy People 2020 goal for the human papillomavirus (HPV) vaccine is to increase 
the percentage of female adolescents aged 13 through 15 years who receive two or three doses of 
HPV vaccine to 80%.  HPV is the most common sexually transmitted infection (STI) in American, 
with over 79 million Americans in their late teens and early 20's being infected yearly.  With 
42,700 HPV-related cancers being diagnosed yearly, over 14 billion dollars is being spent annually 
on the treatment of HPV infections.  Rural regions of the United States show a decrease of 11% 
HPV vaccination rate over urban areas.  With Advanced Primary Registered Nurses (APRNs) 
providing a large portion of primary care in rural areas, APRNs have the ability to impact the 
vaccination rates for HPV and decrease the disparities between rural and urban regions of the 
United States. 
 
Methods: This quality improvement project was implemented in a targeted rural southcentral 
Kansas county.  A questionnaire was created and utilized to evaluate perceptions and knowledge 
of HPV and HPV vaccine in parents of children ages 9-17 who live within the targeted county.  The 
questionnaire consisted of eleven core questions focused on the vaccination status of the 
participants' children overall, their HPV vaccination status, reasons for vaccination, reasons HPV 
vaccination was not given, knowledge of medical conditions caused by the HPV virus, and the 
overall perception of the HPV vaccination.  The questionnaire was posted on a social media site 
specific to the targeted county.  There were 75 responses to the survey.   
 
Results: Using descriptive statistics, the results indicated that the overall understanding of medical 
problems caused by HPV, 45.1% understood HPV can cause cervical cancer.  However, the results 
show that over half of the respondents have not vaccinated their child for HPV and the primary 
reason was noted to be concerns for vaccine safety.   
 
Conclusion: Primary care providers in the rural setting who focus on HPV vaccine safety education 
for parents may help increase HPV vaccination rates.  Utilizing educational materials, like those 
from the Centers for Disease Control and Prevention (CDC), could impact the HPV vaccination 
rates in rural Kansas.  
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An Incidental Finding of Budd-Chiari Syndrome Due to 
Malignancy: A Case Report 

 
Austin Christensen 

Faculty: Kim Darden, LaDonna Hale 
Department of Physician Assistant, College of Health Professions 

  
INTRODUCTION: Budd-Chiari syndrome (BCS) is a rare disorder with a non-specific presentation 
caused by an obstruction of the hepatic vein outflow tract. A prompt and accurate diagnosis of 
BCS can help guide healthcare providers to an appropriate treatment plan that may improve patient 
outcomes. 
 
PURPOSE: To describe an incidental finding and subsequent death of a patient with BCS and 
highlight the disorder’s etiology, symptoms, diagnosis, and treatment. 
  
CASE PRESENTATION: A 62-year-old Caucasian female patient presented to the clinic for a surgical 
consult regarding new onset right-upper quadrant (RUQ) abdominal pain. Upon physical 
examination, the patient had RUQ tenderness, hepatomegaly, and ascites. Abdominal ultrasound 
revealed a probable diagnosis of cholelithiasis with cholecystitis. Surgical exploration revealed 
unexpected lesions upon the liver suggestive of malignancy later confirmed through biopsy. Three 
days post-operative, the patient presented to the emergency department with similar presentation, 
and was subsequently transferred to another facility and died shortly after at the accepting facility. 
 
DISCUSSION: Hypercoaguable conditions are the most common cause of BCS. Symptoms are 
highly variable, however the most sensitive and specific imaging study for diagnosis is Doppler 
ultrasonography. Plessier’s algorithm is commonly utilized to guide BCS management. 
 
CONCLUSION: Healthcare providers should include BCS within the differential diagnosis for 
patients with thrombotic risk factors who present with new-onset RUQ abdominal pain, ascites, 
and hepatomegaly. When a prompt diagnosis and hepatology referral is made, guideline 
recommendations provide a step-wise treatment plan that may improve outcomes.  
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A Case Report of Uterine Carcinosarcoma, a Rare Malignancy 
 

Audrey Compton 
Faculty: LaDonna Hale, Kim Darden   

Department of Physician Assistant, College of Health Professions 
 
INTRODUCTION: Uterine cancer is the fourth most common cancer among North American women 
and its incidence has been steadily increasing since 1999. A majority of these malignancies invade 
the innermost layer of the uterus, with a smaller percentage invading the muscular layer. In very 
rare malignancies, both layers are involved, and the prognosis is significantly worsened. Such 
cases are uterine carcinosarcomas (UCS) and they constitute only 3% of all uterine cancers. 
 
PURPOSE: The purpose of this case report is to describe a unique patient presentation, diagnostic 
workup and outcome of a women with UCS. 
 
CASE REPORT: A 56-year-old African American woman presented to the emergency department 
with rapidly increasing abdominal girth and discomfort. Abdominal and pelvic computed 
tomography (CT) revealed ascites.  Drainage of fluid provided significant symptom relief. 
Analysis of the abdominal fluid indicated a malignancy of unknown origin that was eventually 
diagnosed as UCS. Her case was deemed inoperable and she was unable to undergo the standard 
treatment of a total hysterectomy. She chose to receive palliative care before dying twelve days 
after diagnosis. 
 
DISCUSSION: The patient did not present with classic UCS symptoms, such as postmenopausal 
bleeding, uterine swelling or pelvic pain and she lacked the typical associated risk factors 
including, tamoxifen (SoltamoxÒ) or exogenous estrogen use, null parity or prior pelvic radiation. 
At diagnosis, her UCS had progressed to the point that palliative care was most appropriate. She 
did not receive radiation or chemotherapy. 
 
CONCLUSION: This report describes the unique patient presentation, diagnostic workup and 
outcome of a woman with atypically presenting UCS. 
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Response Criterion for Determining Ipsilateral and Contralateral 
Acoustic Reflex Thresholds Using a 1000-Hz Probe Tone   

  
Brigid Derby 

Faculty: Xiao-Ming Sun  
Department of Communication Sciences & Disorders, College of Health Professions  

  
INTRODUCTION: The middle-ear cavity between the eardrum and inner ear houses two muscles and 
three tiny bones. When a loud sound enters the ear, contraction of the stapedius muscle reduces 
sound transmission of the middle-ear by stiffening the boney chain, helping shield the inner ear 
from damage. This is known as the acoustic reflex (AR). Clinical AR measurements are applied 
to help diagnose dysfunctions in the auditory system. During AR testing, a pure tone is presented 
in the ear canal as the probe signal and another loud sound, to activate the reflex, is presented in 
the same ear (ipsilateral test) or the other ear (contralateral test). The lowest level of the activator 
that causes a criterion change in acoustic measure is known as AR threshold (ART). ART testing 
is typically conducted with a 226-Hz probe tone. However, the resonant frequency of the middle-
ear is approximately 1000 Hz in adults. Little research has been done on ARTs tested with a 1000-
Hz probe tone in adults, or which response criterion is most reliable.  
 
PURPOSE: This study aimed to identify the optimal response criterion for determining ARTs using 
a 1000-Hz probe tone.  
 
METHODS: Data was obtained from 28 participants. Ipsilateral AR tests were run with five 
activators: four tones (0.5, 1, 2, and 4 kHz) and broadband noise (BBN). Contralateral tests were 
conducted with 4-kHz tone and BBN. Testing order was randomized. The activator was presented 
at 60 dB HL, then increased in 5-dB steps. Three ARTs were determined per test as the lowest 
activator level that caused a criterion change of 0.03, 0.09, and 0.13 mmho, respectively (ART0.03, 
ART0.09, and ART0.13).  
 
RESULTS: Mean data showed that the ipsilateral ART0.13 was approximately 85–90 dB HL for tonal 
activators and approximately 70 dB HL for BBN. The contralateral ART0.13 was slightly higher 
(~5 dB). ART0.09 was slightly lower (<5 dB) than ART0.13 for all activators, while the difference 
reached significance for a few conditions (p<0.05, one-way repeated measures ANOVA on ranks). 
Standard deviation (SD) was similar between ART0.13 and ART0.09. ART0.03 was significantly 
lower (~10–20 dB) than ART0.13 for all conditions (p<0.05), but SD was much larger. 
Detectability of ART0.03 was 100% across all conditions, whereas it was between 78.6–100% for 
ART0.09, and 71.4–96.4% for ART0.13. Pearson product-moment correlation coefficient was 
statistically significant between ART0.09 and ART0.13 in all conditions (r=0.59–0.98), but only for 
two conditions between ART0.03 and ART0.13 (r=0.06–0.53).  
 
CONCLUSION: While possible to record lower thresholds using the 0.03 mmho criterion for 1000-
Hz ART testing, large individual variation and poor correlation between ART0.03 and ART0.13 
exists. Using the 0.09 criterion, greater detectability and lower ARTs can be achieved, compared 
to the 0.13 criterion. Accordingly, we recommend using the 0.09 mmho response criterion in 
conducting 1000-Hz ART tests. 
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Prevalence of Overweight and Obesity in Youth (Ages 6-10) 
with Intellectual Disabilities in Kansas 

 
Hannah Dodd,* Jennifer Jackson, Kambree York, Bailey Gillig, Natali Engle 

Faculty: Ken Pitetti  

Department of Physical Therapy, College of Health Professions  
 
Overweight (OW) and obesity (OB) in youth have immediate harmful effects which include high 
blood pressure and cholesterol, insulin resistance, asthma and sleep apnea.  Future health risks 
include becoming OW/OB as adults.  In addition, OW/OB represents significant health problems 
in the youth with intellectual disability (ID).  The purpose of this study was to compare the 
prevalence of OW/OB in youth (6-19 yrs) with ID, without down syndrome, in the State of Kansas 
to the national standards established by the Center for Disease Control and Prevention (CDC). 
Height (m) and weight (kg) were measured and Body Mass Index (BMI) was determined (BMI = 
kg • m-2) for 598 participants (389 males, 209 females).  BMI classifications for normal weight 
(NW), OW, and OB were determined using CDC growth charts in that: OW = 85th < 95th %tile 
sex-specific BMI-for-age; and OB = ≥95%tile sex-specific BMI-for-age.  Participants were further 
divided into children (6-11 yrs) and youth (12–19 yrs) to compare to national standards established 
by CDC. For females: 32.4% and 43.2% for children and youth in the general population were 
OW/OB, respectively; and for ID participants, 39% and 60% of children and youth were OW/OB, 
respectively.  For males: 37.2% and 35.1% for children and youth in the general population were 
OW/OB, respectively; and for ID participants, 28% and 56% of children and youth were OW/OB, 
respectively.  Children with ID exhibited similar percentages of OW/OB as in the general 
population, but youth with ID demonstrated higher levels of OW/OB by 16 (females) and 20 
(males) percentage points.  These findings suggest the need for community health promotion 
including physical activity and healthy eating behaviors for youth with ID.  
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Perinatal Transmission of Six Common Viruses 
 

Sydnee Eck, Alexandra Jewell, Alia Porter, Riann Tyree 
Faculty: Gina Brown 

Department of Physician Assistant, College of Health Professions  
 
Vertical transmission of viruses is one of the most common causes of perinatal morbidity and 
mortality worldwide. In 2019 the national physician assistant exam was updated to include the 
prenatal transmission of several viruses. Considering this update, the focus of this clinical review 
is to provide evidence-based information to equip physician assistants and other primary care 
providers with the information to educate patients and recognize potential complications relating 
to the vertical transmission of the following viruses: varicella zoster virus, HPV, HSV, Zika virus, 
Hepatitis B, and Hepatitis C. For the purposes of this paper, vertical transmission is defined as 
maternal infections that are acquired by the infant, either in utero or in the immediate postnatal 
period. Perinatal transmission is defined as transmission occurring immediately before or after 
birth. This paper outlines the pathophysiology of transmission regarding each virus, perinatal 
complications, and what diagnostic tests and treatments may be indicated. Readers will also 
become familiar with the prenatal and perinatal preventative care associated with these viruses. 
The responsibility of identification of these viruses falls largely on primary care providers to 
ensure early intervention and referral to specialty care providers to ensure the best possible 
outcomes for both mother and neonate.  Relevant information was retrieved using electronic 
databases including CINAHL, MEDLINE, and Cochrane library, as well as CDC.org, 
USPSTF.org and ACOG.org. A manual search was done using the references of relevant articles 
and published guidelines.  
 

  

16th Annual Symposium on Graduate Research and Scholarly Projects, Wichita State University, 2020

Archived in SOAR: Shocker Open Access Repository, May 2020 23



On the Effectiveness of Devaluation to Overcome Tariff 
Barriers to Trade 

 
Bryce Engelland 

Faculty: Dr. Jen-Chi Cheng   
 
The Sino-American trade war has brought renewed research into the subject of international trade 
disputes, as well as a display of tactics rarely seen outside of the theoretical.  Notably, during the 
summer of 2019 China seemingly threatened to overcome U.S. tariffs by intentionally devaluing 
its currency. This paper investigates the theoretical viability and consequences of a country 
depreciating their currency in order to overcome a tariff barrier to trade. Utilizing a simulated 
international economy with eight fictional nations of varying sizes and construction, it gauges the 
effectiveness of currency devaluations against tariff barriers to trade in a global commodity 
market. 
 
The results of the simulation paint a simple but important series of conclusions. First, under 
reasonable circumstances devaluation can be used to overcome a tariff barrier to trade. Secondly, 
whereas tariffs can (under certain conditions) increase in effectiveness if countries band together 
to implement them in multitude, the effectiveness of currency devaluation decreases as more 
countries employ it. Finally, each tactic (be it tariffs or devaluation) come at the expense of the 
consumer. If consumer surplus is taken as a proxy for the standard of living, then a decline in the 
wellbeing of a country’s citizens is nearly universal under the utilization of the analyzed methods. 
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Neural Network Based Prediction of Solar Array Degradation 
During All-Electric Satellite Deployment 

 
Tanzimul Farabi 

Faculty: Atri Dutta   
Department of Aerospace Engineering, College of Engineering  

 
In recent years solar electric propulsion (SEP) has become a topic of great interest among 
researchers in the satellite and space industry due to its advantages over traditional chemical 
propulsion system. All electric satellites allow for designing light weight and small sized orbiters 
that can significantly reduce launch costs. Due to its superior propellant management SEP has now 
become an option for low thrust orbit raising mission. However the key issue with all electric 
satellite is its long transfer time spanning several months. Moreover this long transit exposes the 
electrical components and solar arrays of the satellite to the highly energized protons and electrons 
trapped in the Van Allen radiation belts. The charged particles damage the solar cells, resulting in 
the degradation of propulsive power, thus it has become very important to characterize the power 
loss due to radiation damage. In this study, a radiation database for the trapped particles is created 
using the combination of Ap9/Ae9 radiation tool and the European Space Agency (ESA) 
developed SPENVIS software. The generated database is then used for training of an artificial 
neural network algorithm, which predicts the loss of thrust output during orbit raising maneuvers. 
Finally, the power degradation output from the neural network is incorporated within a low thrust 
trajectory optimization solver to generate optimal trajectory while estimating the updated thrust 
output. The findings of this study is compared with similar orbit transfer scenarios to demonstrate 
the impact of the work. As neural network based modeling allows for fast radiation damage 
computations, it will enable mission designers to conduct rapid exploration of design space, thus 
help in taking critical mission planning decisions. 
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The Contributions of Soy Protein Quaternary Structures on 
Viscoelastic Properties of Polyethylene Oxide/Soy Protein 

Composites 
 

Paige Feikert 
Faculty: Bin Li 

Department of Mechanical Engineering, College of Engineering 
 
More than four-and-a-half million acres of Kansas land were covered in soybeans in 2018, with 
Kansas farmers harvesting an average of 44 bushels per acre worth a combined total of $1.6 billion. 
Soybeans are mostly used for animal feed, however the capabilities of soybeans to produce 
functional materials have the potential to benefit sustainable materials applications and the Kansas 
agricultural economy. The goal of this study is to determine how quaternary structures of soy 
protein isolate (SPI) affect the viscoelastic properties of polyethylene oxide (PEO)/SPI 
composites, subjected to various denaturation and aggregation conditions of SPI. Ball milled 
PEO/SPI composites (PEO/10wt%SPI-BM) showed little variation in viscoelastic behaviors with 
that of pure PEO, with typical liquid-like behaviors. Composites made with water (PEO/SPI-H2O) 
at 10wt% SPI concentration exhibited a weakened frequency dependence of storage (G’) and loss 
(G”) moduli, indicating a transition to solid-like behavior. This solid-like behavior was even more 
pronounced in PEO/10wt% SPI-DMSO (dimethyl sulfoxide) composites. A Tan(δ) below 1 for 
PEO/10wt%SPI-DMSO composites indicated the presence of a strong SPI network, which was 
responsible for such a transition. Composites made with both solvents at 1wt% SPI loading 
produced the highest dielectric constants, with the SPI-PEO interactions created in H2O favoring 
dipole motions more than those in DMSO. α-relaxation of PEO also favored composites made 
with H2O, with PEO/1wt% SPI-H2O producing the fastest α-relaxation. However, network 
structures provided great resistance to α-relaxation, with PEO/10wt% SPI-DMSO composites 
producing the longest relaxation time, particularly at elevated temperatures.  
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Primary Care of LGBTQ+ Patients 
 

Kylie Gafford, Jordan Haya, Haley Northcutt 
Faculty: Ronda Hanneman	 

Department of Physician Assistant, College of Health Professions  
 
INTRODUCTION: Those who identify as lesbian, gay, bisexual, transgender, or queer (LGBTQ+) 
experience significant health care disparities, including: high risk sexual behavior, cardiovascular 
disease, and mental health disorders. These healthcare disparities may be partially explained by 
the infrequency LGBTQ+ individuals receive preventative health care.  
 
PURPOSE: To determine if gender or sexual identity affects the frequency of annual wellness exams 
for members of the LGBTQ+ community, as well as identification of perceived barriers. 
 
METHODS: Cross-sectional study with IRB exempt status approval utilized a unique Qualtrics 
survey with Likert scale, open-ended and closed-ended question designs. Descriptive and chi-
square analysis was performed to assess correlations between gender or sexual identity and 
frequency of annual wellness visits. 
 
RESULTS: No correlation was found between gender or sexual identity and frequency of wellness 
visits. Two significant barriers emerged from the qualitative analysis, including: lack of 
insurance/financial burden and absence of health concerns. 
 
CONCLUSION: Although there was no statistical significance between gender or sexual identity and 
frequency of wellness visits, some participants reported they did not seek out medical care because 
they were unable to find a provider with whom they felt comfortable. There are likely other factors 
that account for the well-established disparity in healthcare outcomes independent of primary care 
services. 
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Effect of Posterior Pelvic Tilt Exercise on Strength and 
Endurance of the Core Musculature 

 
Brittany Gapter, Jane Pendry, Abby Regier, Ethan Winter 

Faculty: Dr. Barbara Smith 

Department of Physical Therapy, College of Health Professions 
  
INTRODUCTION: A posterior pelvic tilt is typically discouraged in terms of posture. However, due 
to the muscles of the core that are firing both concentrically and eccentrically while completing a 
posterior pelvic tilt, further studies are needed to determine its efficacy as an exercise. This study 
aimed to see what its effects as an intervention would be over an 8-week period. 
 
PURPOSE: The purpose of this pilot study was to use posterior pelvic tilting as a simple exercise to 
facilitate an overall increase in core strength and endurance over an 8-week period. 
 
METHODS: Our cohort consisted of 25 healthy males and females whose ages ranged from 19-54. 
Participants had no history of back pain or surgery involving the anatomical structures of the core, 
not currently pregnant or planning to become pregnant, and willing to make no change in their 
current exercise program. The participants were blindly randomized into 2 intervention groups and 
a control group. All participants were brought in for a pre-test consisting of the Biering- Sorenson 
and a timed sit-up test with a metronome. Participants began the 8-week study and came back at 
the end of the 8 weeks for post-testing.  All participants in the intervention groups started with 
completing 25 reps per day 5 days a week and increased the number of posterior pelvic tilts by 25 
reps every two weeks in sitting or standing until they were doing 100 per day at weeks 7-8.  
 
RESULTS: Improvements in both number of sit ups performed and length of time in maintaining a 
stable back extension posture were found in both intervention groups. However, these were not 
statistically significant.  Results were examined by intervention group and significant 
improvement occurred in number of sit ups in those doing the pelvic tilt in sitting.  
 
CONCLUSION: Changes were shown in the intervention groups regarding the variables tested.  
While statistically significant, the clinical significance of these changes is in doubt.  Normal 
healthy individuals may need a larger challenge to show clinical improvement in core strength 
measures. Future studies should consider a larger number of participants. It is also recommended 
to modify testing equipment and/or methods due to reports of participants stopping testing early 
because of unrelated anatomical discomforts. Our final recommendation is to come up with a 
cohort in which participants have no current exercise protocol. 
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Common Symptoms in a Rare Vascular Disorder: A Case 
Report of Immunoglobulin A Vasculitis 

 
Emmanuel Garcia 

Faculty: Kim Darden, LaDonna Hale 
Department of Physician Assistant, College of Health Professions 

 
INTRODUCTION: Immunoglobulin A vasculitis (IgAV), formerly known as Henoch-Schönlein 
purpura, is the most common form of systemic vasculitis in pediatric patients and often presents 
with symptoms that lend themselves to an extensive differential. 
 
PURPOSE: This case report describes a presentation of IgAV in a pediatric patient and provides the 
etiology, clinical symptoms, and treatment plan for this condition in a pediatric population. 
 
CASE REPORT: A 9-year-old male patient and his father presented to the walk-in clinic with a chief 
complaint of left ankle pain for 1 week and having mild GI discomfort for 2 weeks. X-ray imaging 
did not indicate a fracture of bones and the father attributed the GI discomfort to a recent illness 
suffered by the entire household. The patient was subsequently told to rest and ice his ankle and 
take appropriate ibuprofen for pain as needed and was advised to come back to the clinic if his 
condition did not improve or worsened. Four days after initial presentation, the patient’s ankle pain 
and GI discomfort had not improved, and the patient had developed diffuse purpura over both 
lower extremities. To confirm the diagnosis of IgAV, labs ordered included complete blood count 
to rule out thrombocytopenia and coagulation panel to rule out coagulopathy, a urinalysis to 
evaluate for proteinuria and hematuria was also ordered. After discussion with the patient and his 
family, they were assured that supportive treatment with hydration, rest, and pain management 
was the recommended treatment. On 3 weeks follow up, the patient’s symptoms had subsided. 
 
CONCLUSION: While IgAV is rare, the presenting symptoms for this patient were classic for IgAV. 
These symptoms are commonly encountered in primary care; thus, clinicians should include IgAV 
in their differential in order to avoid possible renal sequelae.  
  

16th Annual Symposium on Graduate Research and Scholarly Projects, Wichita State University, 2020

Archived in SOAR: Shocker Open Access Repository, May 2020 29



Design of a Low-Pressure Pneumatically Actuated Soft Robotic 
Glove to Facilitate Bilateral Training in Stroke Rehabilitation 

 
Fadi Gerges 

Faculty: Jaydip Desai  
Department of Biomedical Engineering, College of Engineering  

 
Stroke is one of the leading causes of long-term disability worldwide. As a result of this injury, 
many stroke survivors will experience some degree of paralysis immediately after the injury, such 
as lost hand motor function. Throughout the last decade, researchers have been working on 
improving existing rehabilitation techniques and assistive hand exoskeleton technologies to 
encourage a faster motor function recovery to those patients who lost hand motor functions. 
However, many clinics still rely on old rehabilitative rigid hand exoskeleton, which is not very 
effective during the recovery of the patient. This paper proposes a design of a low pressure soft 
robotic glove as an assistive device to facilitate bilateral hand training during stroke rehabilitation. 
In the bilateral hand training therapy, a movement in the healthy hand generates a similar 
movement in the parietal hand through the robotic glove.  Researchers found that the activation of 
both cerebral hemispheres in rehabilitation exercises improves outcomes significantly. In order to 
create the robotic glove, a design of soft actuators that are pneumatically actuated and can achieve 
high flexion forces is proposed. The mechanical performance of the actuator was analyzed based 
on its blocked tip force capabilities and its capability in supporting the full range of motion of the 
fingers. The current actuator prototype is capable of producing 9.5 N force at the fingertip when 
pressurized to 99.5 kPa, which is enough to assist the parietal hand in performing rehabilitation 
exercises. Then, a master-slave controller is proposed to facilitate bilateral hand training such that 
a glove (master) with flex sensors is used to detect a movement in the healthy hand and use this 
information to generate a similar movement on the soft robotic glove that is worn on the parietal 
hand.  The glove was successful in meeting the design requirements and in assisting a healthy 
patient in performing a pinch, tripod pinch, and full grasp movements.  
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Twitter Sentiment Analysis and Visualization 
 

Venkata Sai Pramod Reddy Guntaka,1 Aman Kumar Gupta,1 Sravya Somisetty1 
Faculty: Sue Abdinnour2   

1Department of Electrical Engineering and Computer Science, College of Engineering  
 2 Dept. of Finance, Real Estate, & Decision Sciences, W. Frank Barton School of Business 

 
Twitter is a social networking site where users interact by posting messages called “tweets”. The 
tweets cover a wide range of topics including personal, business, and government tweets from all 
over the world in multiple languages. Twitter presents a crucial data source for various types of 
analysis. Our research focuses on sentiment analysis of tweets. To achieve this objective, we first 
collect tweets using a Python library based on a keyword search query (like COVID-19) or a twitter 
handle for a person i.e. all the tweets made by this person’s handle (like @realdonaldtrump). This 
data collection process is performed on a day basis (last 24 hours) and added to a master data file, 
which is cumulative. The data collected allows us to analyze them over certain periods of time 
such as the past day, week, month, and years (when available). The sentiment analysis is then 
performed by analyzing the text of the tweets and generating positive and negative sentiments for 
each tweet.  We also analyze other metrics, such as the count of tweets, popular positive and 
negative words used in tweets, etc. We then visualize the sentiment analysis on a dashboard with 
various types of charts, including maps to understand the geographic origin of tweets, a density 
chart with positive, negative and neutral tweets along a timeline, bar charts visualizing the most 
popular hashtags, a Word Cloud representing the most important words across the tweets, and 
many more. Work in progress will be shared. 
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Flexible Electronics for Skin Wearable pH Sensor  
 

Rex Hafenstine  
Faculty: Yongkuk Lee 

Department of Biomedical Engineering, College of Engineering 
 
INTRODUCTION: Recent advances in soft, flexible, hybrid electronics allow to develop a novel 
wearable platform for direct sweat collection and analysis in real-time. The unobtrusive and 
mechanically compliant system can provide a gentle, conformal integration onto the skin and offer 
the comfortable, long-term and continuous monitoring of sweat that overcomes the limitations of 
conventional technologies. In order to develop such system, however, a number of biosensors are 
essential that can be miniaturized and are mechanically compatible while providing reliable and 
accurate measurements. As the first step, we have successfully developed a IrOx based solid state 
pH sensor. It was built on ultrathin metal wires, which can be bendable with minimal forces. 1% 
nafion membrane and 1mM 6-merceptohexanol (MCH) were applied on IrOx electroplated 
working electrode and/or Ag/AgCl reference electrode to significantly improve the response time, 
stability, and reliability of the sensor. As a result, the long-term test demonstrated that the pH 
sensor provides accurate readings with a super-Nernstian response of -68.4±2.3 mV/pH for 
extended periods of time. 
 
PURPOSE: The purpose of this study is to develop a solid-state pH sensor that is reliable and 
accurate and can be fabricated with minimal effort for skin wearable sweat monitoring device. 
 
METHODS: The solid-state pH sensor consisted of two electrodes: a working electrode with 
electroplated IrOx and a Ag/AgCl reference electrode chloridized with 1M FeCl3. In order to 
improve stability and reliability of the sensor, coatings of nafion (a protective layer) and MCH (a 
stabilizer) in various concentrations were investigated. The fabricated pH sensors were tested with 
standard pH buffer solutions as shown in Fig. 1A.  
 
RESULTS: Results indicate that the newly developed pH sensor responds quickly to changes in pH, 
reaches a stable value very soon after, and follows a similar trend throughout (Fig. 1B). Also, the 
pH sensor provides accurate readings with a super-Nernstian response of -68.4±2.3 mV/pH for 
extended periods of time (Fig. 1C). 

Figure. 1 Results of the solid-state pH sensor. (A) Testing IrOx based solid-state pH sensor. (B) Continuous 
measurements of IrOx based solid-state pH sensor. (C) super-Nernstian response of -68.4±2.3 mV/pH over multiple 
measurements.  
 
CONCLUSION: A mechanically flexible, accurate pH sensor that does not require conditioning for 
the skin-wearable electronics has been fully developed. 
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The Effect of Patient and Provider Attitudes on the Management 
of Type II Diabetes Mellitus 

 
Derek Hammer, Joshua Lahr, Leslie VanLoenen, Taylor Wondra 

Faculty: Ronda J. Hanneman 
Department of Physician Assistant, College of Health Professions 

 
INTRODUCTION: Type II diabetes mellitus (T2DM) is among one of the most common chronic 
diseases managed by providers, affecting 8.9% of the population of the United States. Managing 
T2DM, like many other chronic diseases, presents several challenges. Patient and provider 
attitudes towards the treatment of T2DM play a pivotal role in overall health outcomes. 
Additionally, issues of compliance and barriers to management must be overcome. Treatment 
guidelines, along with diabetes education standards of care, provide clinicians and patients with 
the tools needed to promote the best outcome.  
 
PURPOSE: The purpose of this article is to define barriers and attitudes that negatively impact 
diabetes management. 
 
METHODS: Electronic databases including MEDLINE, CINAHL, and Cochrane Library were 
searched to obtain information relevant to the effect of attitudes on the management of T2DM. 
 
RESULTS: Successful management of T2DM is corelated with adherence to goals, appropriate 
education, and a positive relationship between the patient and the provider.  
 
CONCLUSION: There are many challenging aspects to successfully managing T2DM. Patient and 
provider attitudes are strongly correlated with appropriate management of T2DM. Providers 
should adhere to the standards of care guidelines established by the ADA or USPSTF. Adherence 
to goals, patient education, and a positive patient and provider relationship leads to better 
management of T2DM.  
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Comparative Pitch Analysis in Young Children with and without 
Autism Spectrum Disorder 

 
Lydia Harbutz1 

Faculty: Douglas F. Parham,1 Trisha Self,1 Elaine Bernstorf2 
1Department of Communication Sciences and Disorders, College of Health Professions 

2Department of Music, College of Fine Arts 
 
INTRODUCTION: Children with Autism Spectrum Disorder (ASD) often experience delayed speech 
development. Current research shows that ASD is associated with atypical vocal quality. Early 
signs of ASD include difficulties recognizing and using speech prosody, which is how a speaker 
manipulates changes in pitch, loudness, and duration to emphasize what is important. Pitch is the 
perceptual representation of fundamental frequency (f0), or the physical speed by which the vocal 
folds vibrate (cycles per second). Manipulating f0 is a developmental skill that neurotypical 
children learn in infancy. Children with ASD struggle with this skill.  
 
PURPOSE: This study examined differences in pitch among three groups: (1) children diagnosed 
with ASD, (2) children with developmental delays, and (3) neurotypical children.  
 
METHODS: Three children from each group were audio-recorded individually in a naturalistic 
setting. Acoustic analysis was conducted using PRAAT software. Single syllable utterances were 
extracted for each child. The f0 of each utterance was analyzed quantitatively and visually (i.e., 
pitch contour), and compared across the three groups. 

RESULTS: Children with ASD tended to have higher f0 means and medians than the other groups, 
but differences were non-significant.  
 
CONCLUSION: Fundamental frequency is a critical acoustic vocal parameter and is important in 
understanding speech development. Future research will include a larger participant pool. 
Identifying differences in f0 between children with and without ASD can expand the knowledge 
base of autism diagnostic teams and early interventionists. This knowledge will enable 
professionals and caregivers to develop more efficient strategies for supporting speech 
development in children with ASD. 
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Assessment of Health Care Professionals’ Attitudes and 
Knowledge About Older Adults 

Kathleen Heath,*¹ Alysia Smith*¹ 
Faculty: Jacie Green, MA2, Nicole Rogers, PhD2, Amy Chesser, PhD² 

¹Department of Physician Assistant, College of Health Professions 
²Department of Public Health Sciences, College of Health Professions 

INTRODUCTION:  The aging population is continuing to increase in size and so are their healthcare 
needs.  Healthcare professionals’ knowledge of and attitudes toward the health and well-being of 
this population may affect the quality of care these patients receive. 

PURPOSE: The purpose of this pilot study is to evaluate the relationship between the level of 
knowledge regarding the aging population and ageist attitudes among healthcare workers.  

METHODS: This pilot study used a test-survey distributed to a convenience sample of healthcare 
professionals working in aging communities. Data collected from a compilation of three surveys 
assessed the following factors: ageist attitudes, knowledge level regarding older adults, and 
demographic information. The primary outcome of interest in this study is the relationship 
between participants’ level of knowledge of older adults and level of ageist attitudes. 

RESULTS:  Fifty-seven healthcare workers participated in the survey, while fifty-three completed 
it entirely. Correlation coefficients were computed among knowledge, ageism, gender and age. 
Data analysis revealed no significant correlations among the categories. There were no 
significant correlations between the level of ageism and knowledge of older adults, r(57) = -.422, 
p < .05. Additionally, correlation coefficients calculated between gender and level of ageism as 
well as gender and knowledge of older adults revealed no significant values, r(57) = -.056, p < 
.05, r(57) = -.105, p < .05. Furthermore, there was no significant correlation between the level of 
knowledge of older adults and participants’ age, r(53) = .084, p > .05 . Finally, there was no 
significant correlation between level of ageism and increased age, r(53) = .095, p < .05.  

CONCLUSION:  The lack of significant correlations is likely due to the small sample size of this 
study. Additionally, small sample size limited the ability to analyze data into further subgroups. 
It is possible the external validity of this study is compromised due to the limited number of 
participants. There are a variety of factors contributing to limited participation. Despite 
inconclusive results, proper training is crucial to the quality of care providers can give their 
patients. Future research will be valuable to explore this research question further as well as 
explore actions to implement appropriate workplace training and education to reduce ageist 
attitudes among healthcare providers.   
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Uncorking Gluteal Function through Hip Flexor Stretching 
 

Damien Hiser, Brent Ehresman, Jessica Wietharn, Levi Koster   
Faculty: BJ Lehecka 

1Department of Physical Therapy, College of Health Professions  
  

INTRODUCTION: A sedentary lifestyle contributes to hip flexor tightness. Some evidence suggests 
that tight hip flexors may contribute to impairments in gluteal function.  
 
PURPOSE: To analyze the effect of a hip flexor stretching program on hip flexor length and gluteus 
maximus strength, power, and endurance.   
 
METHODS: Twenty-three participants (15 females, 8 males; average age 24.0 ± 2.58 years) totaling 
46 limbs were tested. Twelve participants were randomly assigned to the experimental group, 
while the remaining 11 were placed in the control group. Hip flexor length was measured with the 
Thomas test using an inclinometer. Gluteal power was measured using a single-leg jump for 
distance with a tape measure. Gluteal strength was measured with the prone hip extension using a 
luggage scale. Gluteal endurance was measured with a single-leg bridge using a stopwatch. 
Participants in the intervention group performed five minutes of a lunge-and-reach stretch on each 
limb daily for six weeks.  
 
RESULTS: Statistically significant changes were found for the Thomas test and single-leg jump for 
distance (p=0.01 and p=0.02, respectively). No significant change was found for gluteal strength 
or single-leg bridge endurance (p=0.23 and p=0.26, respectively). All measurements demonstrated 
high reliability (ICC=0.92-0.99).  
 
CONCLUSION: These results suggest that the lunge and reach stretch can be used to improve hip 
flexor length and gluteal power in a young, healthy population. Clinicians, coaches, and athletes 
may find these improvements beneficial for rehabilitation or performance.  
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The Effectiveness of Acupuncture, Tai Chi, and Aromatherapy 
in the Management of Chronic Pain and Mental Illness.  

 
Trinh Hoang, Neil Jones, Hannah Schumann, Uyen Tran 

Faculty: Corey Rogers  
Department of Physician Assistant, College of Health Professions  

 
While the standard of care in Western medicine was established after substantial research, 
alternative medicine offers a more holistic approach at treating the human body as a whole 
functioning unit. As the fear of opioid addiction, adverse side effects to medications, and drug 
inefficacy continues to grow, many patients may find themselves looking into treatments outside 
of prescription medicines. Primary health care providers should continue to participate in the care 
of the patient by participating in a discussion on alternative methods that may possibly bring relief 
and improve quality of life for the patient. Acupuncture, Tai Chi, and aromatherapy are alternative 
methods that have been studied in the management of chronic pain and mental illnesses. 
Acupuncture involves the insertion of small needles into specific points on the body aiming to 
restore balance in the energy flow. Tai Chi is a traditional form of exercise involving slow body 
movements and deep breathing to improve the overall health of the body. Aromatherapy utilizes 
plaint-based oils, either topically or via inhalation, to relax the mind. Current research on these 
three alternative methods are controversial and inconsistent; however, studies on safety have 
consistently shown low risk for any significant adverse reactions. In order to initiate the discussion 
of these alternative methods, primary care providers must understand the mechanism of action, 
efficacy, and the risks and benefits of each individual method, as discussed in this project with the 
most up to date research. 
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Patient Perceptions of Skin Lesion Assessment and Education in 
a Primary Care Setting  

 
Bridgette Hull  

Faculty: Pamela Goebel- Roberts, Alicia Huckstadt 
School of Nursing, College of Health Professions 

  
INTRODUCTION: As a primary healthcare provider, providing education to patients plays an 
important role in preventative healthcare. The discussion of skin health should be included with 
other routine education and preventative screenings, such as mammograms, and held to the same 
level of significance. With appropriate education, such as how to identify skin lesion changes, 
patients may be able to identify skin changes and communicate these concerns with their provider. 
Unfortunately, not having this education as a patient may result in a possible late or missed 
diagnosis of skin cancer, specifically melanoma, which can have a devastating prognosis.    
 
PURPOSE: The purpose of this project was to evaluate if patients felt comfortable with their skin 
health and if they perceived that their primary care providers assessed their skin and provided 
education on skin health topics. This included discussing skin protection measures such as the use 
of sunscreen and a hat, performing a thorough skin examination, and providing education on the 
importance of recognizing skin lesion changes. 
   
METHODS: Any patient who had an appointment for an annual exam, well- child check, or sport 
physical was eligible to participate in this study. At the completion of the appointment, a survey 
was provided that gathered information about perceived skin education and assessment received 
from their healthcare provider. The survey was completed prior to leaving the exam room. The 
data from the surveys were reviewed and analyzed using the statistical package for social sciences, 
descriptive statistics.  
 
RESULTS: The majority of the participants felt comfortable identifying skin changes, assessing 
their skin, and their current understanding of skin health. However, more than half of the 
participants did not perceive that their provider assessed their skin or provided education on skin 
health.  
 
CONCLUSION: Skin health was missed by primary care providers for the majority of patients in this 
study. Assessing patients’ skin and providing them with the tools and knowledge to identify 
changing skin lesions and preventative skin protective measures, can ultimately increase skin 
health and decrease the likelihood of skin cancer, specifically melanoma. 
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Associations of Pickleball-playing with Cognition among Older 
Adults: A Six and 18-month Longitudinal Study 

 
Abbie Hutton*, Inga Sogaard, Ryan Ringer 

Faculty: Rui Ni   
Department of Psychology, Fairmount College of Liberal Arts and Sciences  

  
INTRODUCTION: Inevitably, physical and cognitive abilities decline with age. The population of 
those over the age of 65 is currently doubling, so care of this population needs to increase (Passel 
& Cohn, 2008). Cognitive functioning is crucial when carrying out basic tasks; older adults will 
make up about 25% of driver fatalities by 2030 (Dawson et al., 2010). Cognitive decline affects 
everyday life and if not maintained can impose a higher risk of vehicle accidents and falls. 
 
PURPOSE: Contrary to previous literature on traditional aerobic exercises, open skill exercise (e.g. 
racquet sports), involving complex movements and an unpredictable environment, have be shown 
to improve decision making, reaction time, and visual capabilities (Guo et al., 2016; Marks, 2006; 
Jafarzadehpur et al., 2012). Pickleball, for example, is one of the most rapidly growing sports in 
the U.S. and is recommended for older adults because of the smaller court size, social interaction, 
and is easy to learn, yet is moderate in intensity (Ryu et al., 2018). Previous research on pickleball 
has documented an increase in physical well-being and improved life satisfaction, but lacks how 
it affects cognition. We hypothesized that older adults who participate in regular pickleball-playing 
will show improvement in their cognition through perceptual learning after 18 months.  
 
METHODS: A non-experimental, longitudinal study was used to compare 83 healthy older adults 
between the ages of 55 and 85. The participants were assigned to one of four groups based on their 
exercise characteristics (advanced pickleball = 1 , novice pickleball = 2, aerobic exercise = 3, and 
inactive = 4). A battery of four baseline and four cognitive assessments (Multiple object tracking 
(MOT), Useful Field of View (UFOV), Flanker, and N-back) were given to all groups at the pre-
test, six-month, and 18-month sessions (pushed back due to COVID-19). 
 
RESULTS: A linear mixed modeling approach was used to analyze the repeated measurements to 
examine the relationship between exercise group and processing speed (UFOV), reaction time 
(Flanker), and level reached (N-back). There was a significant main effect of group and age for 
UFOV, session for Flanker, and group for N-back. Group 4 was significantly less accurate on the 
N-back, had near significant longer processing speed on the UFOV, and increased reaction time 
on Flanker. A cumulative link mixed model was used to examine the relationship between group 
and accuracy on the MOT. Group 3 was significantly more accurate and group 4 was near 
significantly less accurate.  
 
CONCLUSION: Cognitive aging is unavoidable, but there are ways to maintain the quality of life. 
Pickleball is an attractive option for older adults to participate in that can improve self-esteem and 
life satisfaction. Open skilled exercise can potentially maintain, improve, and/or slow down 
cognitive decline among older adults more than traditional aerobic exercise. As the population of 
older adults grows, maximizing their quality of life in every aspect is important and a game of 
pickleball could be part of that solution.  
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The Relationship Between Psychosocial Health and Self-
Reported Oral Health Among Senior Center Participants in 

Wichita, Kansas 
 

Ashwini Kanade 
Faculty: Douglas F. Parham 

Department of Communication Sciences and Disorders, College of Health Professions  
 
INTRODUCTION: According to a Kansas Department for Aging and Disability Services’ (KDADS) 
report (2019), the behavioral health system is in crisis. Behavioral health problems include 
psychological distress. According to America’s Mental Health Rankings (2019), the poor mental 
health days for women above 65+ years old in Kansas is greater (4.3) when compared to those of 
men (3.0). Related to behavioral and psychological health, oral health is an essential component 
of whole-person approach to health care. Oral health impacts mental health—particularly 
psychosocial well-being—in the older population. Does this relationship affect older women and 
men differently? 
 
PURPOSE: The purpose of this study was to assess gender differences in psychosocial consequences 
of oral health at senior centers in Wichita, Kansas. 
 
METHODS: The Geriatric Oral Health Assessment Index (GOHAI) survey was conducted and used 
to compare outcomes for older women and men. 
 
RESULTS: Survey results showed higher negative impact of oral health on psychosocial health for 
women than for men. 
 
CONCLUSION: Poor oral health impacts nutrition, self-image, social interactions, mental and 
physical health, and health-related quality of life. It must include how different aspect of health 
intersect. By improving oral-health-related quality of life, the psychological well-being and mental 
health among older adults can be enhanced. These findings underscore the need for increased oral 
health support in older Kansans, especially women. 
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Devices to Assist Parkinson’s Patients with Activities of Daily 
Living  

 
Rachel Ketter, Jami McVay, Luke Warnken  

Faculty: Corey Rogers   
Department of Physician Assistant, College of Health Professions  

 
Parkinson’s Disease (PD) is the most prevalent motor disorder in the world, affecting 
approximately 1% of the population aged greater than 60 years old. It causes difficulty with daily 
hygiene, gait, movements, eating, and swallowing. Detecting PD early allows for better care and 
the ability to implement the usage of assistive devices (ADs). Finding cost effective, evidence-
based devices for the improvement of patient’s mobility, hygiene, and eating can make 
independence possible. The purpose of this literature review is to help educate primary care 
providers on which assistive devices can be helpful for patients with PD to provide them with more 
autonomy and independence. There are many devices that can decrease falls and provide patients 
the ability to walk. Other tools can be utilized for patients to eat and drink without their tremor 
causing a mess. Even basic necessities, such as using hygiene products, can be difficult without 
proper ADs.  Some devices can be simple, like a walker, while other are more advanced. As 
technology advances, ADs can actually help to slow the progression of PD. PD makes living 
difficult, but with the help of certain ADs, patients still have the chance to live a healthy, 
independent life.  
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Does Palladin Bind to Monomeric Actin?  
 

Rachel Klausmeyer,* Kelsey Young   
Faculty: Moriah Beck   

Department of Chemistry, Fairmount College of Liberal Arts and Sciences  
 
Every cell has a cytoskeleton that in eukaryotes contains microfilaments composed of actin 
subunits. Actin is one of the most abundant proteins in the cell and is crucial for vital cellular 
processes such as cell motility, maintenance of cell shape, cell division, and muscle contraction. 
However, actin requires numerous other proteins for regulation. Of over 150 actin binding 
proteins, palladin is one of the most recently discovered. Palladin also binds directly to other actin 
regulating proteins and actin cross-linking proteins in addition to binding directly to F-actin. 
Palladin has also been functionally linked to the regulation of actin dynamics in normal embryonic 
development, wound healing, and recently in invasive cancers. 
 
Additionally, palladin was found to be involved in the rate limiting step of actin polymerization. 
Actin is found in two forms in the cell. G-actin or globular actin is monomeric, and F-actin is the 
polymer microfilament. The rate-limiting step of this polymer formation is called nucleation. 
During actin nucleation, three G-actin monomers come together with the aid of other actin binding 
proteins to form a nucleus from which the filament can elongate. The lag phase, corresponding to 
the nucleation step, was not observed for either F-actin or G-actin in the presence of palladin 
suggesting that palladin either stabilizes actin nuclei or lowers the critical concentration for 
polymer formation. Therefore, we hypothesize that palladin binds to monomeric G-actin as well 
as F-actin. 

Preliminary studies are presented here that were performed using affinity chromatography. The 
minimal F-actin binding domain of palladin (Ig3) did appear to also interact with G-actin. Since 
the presence of palladin’s Ig4 domain dramatically increases actin binding and bundling properties, 
these experiments were also supported by use of the Ig34 tandem domains. Future research will 
be conducted using non-polymerizable AP actin monomers and binding assays. 
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Labeled Individuals: The Influence of Stereotypes on 
Communication between American and Non-American Students 

 
Lena Lamei1, 2 

Faculty: Patricia Dooley 1  
1Department of Communications, Fairmount College of Liberal Arts and Sciences  

 2 Department of Education, College of Applied Studies 
  
INTRODUCTION: Skin shades, gender, country of origin, accents, and even our names make a big 
difference in how we are perceived, welcomed, beaten up, appreciated, or degraded. All of us 
might have been carrying a scar of being labeled or stereotyped unfairly at some point in our life, 
and some of us may have more scars and cuts. This paper focuses on the negative stereotypic 
images specifically between American and non-American students. It grows out of my research 
and personal experiences during my M.A studies at Wichita State as an international student. 
PURPOSE: To study the negative influence of stereotypes on interpersonal communication between 
American and international students. To give public awareness to reduce the number of the victims 
of labeling. 
METHODS: Surveys taken by American (N=50) and international (N=50) students at WSU. 
Thirteen other individuals with different nationalities were interviewed for their authentic personal 
experiences of being stereotyped. Findings are supported by qualitative and quantitative research 
methods. 
RESULTS: About 82% of international and 68% of the American students have experienced 
negative stereotypes at WSU. None of the international students showed ethnocentrism versus 
32% of the Americans who felt superiority. Language, cultural differences, hygiene concerns, lack 
of travel, and media impacts are main reasons for American students to avoid communicating with 
international students. Two-third of international student find communication challenging with 
American students. Middle-Eastern and African-Americans are labeled as the most challenging 
groups for the Americans. International students had the most difficulty with African-Americans 
(42%), white Americans (30%), and Hispanics (18%) to communicate with. 78 % of international 
students believe they put more effort into establishing interactions with American students. 
CONCLUSION: This study highlights the negative influences of stereotyping on communication 
between American and International students. Stereotypes affected the quality and quantity of 
communication between the students. Majority of the participants reported being unfairly 
stereotyped, although this was more obvious among the internationals. The American students 
have also felt insecure when communicating with international students. Negative stereotypes are 
mostly tied to racial and cultural differences and media impact. The study emphasizes people 
should be seen as individuals, to avoid being victims of categorization and negative stereotypic 
labels. Expanding positive perceptions of American students toward international students 
increases interaction and interpersonal communication. Meanwhile, international students should 
work more on their language and adaptation to new culture and communication experiences. 
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Making the Case for Additive Manufacturing: A Review of Cost 
Models 

 
Zohreh Lamei 

Faculty: Gamal Weheba   
Department of Industrial Engineering, College of Engineering   

 
Additive manufacturing (AM) is an emerging manufacturing method by which computer aided 
design models are directly made into products and structures. Layers of material, such as 
polymers, metals, ceramics, composites and rubber, are formed and joined together layer by 
layer to construct the product. Since its introduction in 1980s, the technology has evolved from 
the confines of rapid prototyping to the realm of manufacturing.  Nowadays, with contributions 
from material scientists, software and hardware engineers, the technology can construct fully 
functional products. Additive manufacturing allows engineers to explore innovative design ideas 
without the restrictions imposed by traditional manufacturing methods. It has been utilized in 
many industry subsectors including aerospace, automotive, machinery, electronics and medical 
products. However, cost is an important factor in utilizing this technology. In this paper, we 
review models for calculating the cost of manufacturing products by utilizing the AM technology 
and discuss the pros and cons of each model. Cost models have been classified into two 
fundamentally different groups.  One group involves partial utilization of the Additive 
manufacturing technology, and its economic effectiveness compared to traditional manufacturing 
methods. The other involves full utilization of the technology, accounts for its unique capabilities 
and anticipated benefits. We discuss cost elements and advise the use of a cost-benefit analysis in 
making the case for Additive manufacturing and its economic effectiveness. We offer directions 
for future research. 
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Granuloma Annulare and Autoimmune Thyroiditis in Primary 
Care: A Case Report 

 
Grace LeMaster 

Faculty: Ladonna Hale, Kim Darden 
Department of Physician Assistant, College of Health Professions 

 
INTRODUCTION:  Granuloma annulare (GA) is a benign, self-limiting, skin condition of unknown 
cause.  Disease associations have been reported, however limited evidence exists exploring the 
significance of the associations.  GA may be caused by trauma, insect bites, tuberculosis skin 
tests, or various viral infections. Due to similarity of appearance to other skin conditions with 
round lesions, clinicians should be aware of GA and its typical clinical manifestation.  
 
PURPOSE: Describe a case of generalized GA associated with autoimmune thyroiditis in a 62-year 
old female and review the etiology, clinical presentation, diagnosis, patient-specific screening, 
and treatment of localized and generalized GA. 
 
CASE PRESENTATION:  A 62-year old female with hypothyroidism presented with multiple red, 
round lesions of varying size distributed on her elbow, hand, legs, and ankle; lesions were 
present for two years. She was diagnosed with tinea corporis (“ring-worm”) by other providers 
but antifungal treatment was ineffective.  Her diagnosis of generalized GA was made via biopsy 
at the outpatient clinic and treated with a topical steroid cream. Follow-up was advised.  
 
DISCUSSION:  The cause of GA is unknown. Lesions are characteristically annular, red, non-
itchy, and smooth. Among the various subtypes, localized GA is the most common clinical 
presentation followed by generalized GA.  Diagnosis can be made clinically or with biopsy. 
Attention to other underlying causes is warranted, so additional laboratory tests may be 
appropriate in specific cases.  No treatment guidelines currently exist but topical and 
intralesional steroids are the mainstay of treatment for localized GA.  However, 
hydroxychloroquine (Plaquenil®), a medication used to treat rheumatoid arthritis, lupus, and 
malaria, may be first line treatment for generalized GA.   
 
CONCLUSION:  GA is a self-limited skin condition of unknown cause diagnosed by clinical 
presentation or biopsy and treated with topical steroids.  GA should be considered in the 
differential diagnosis for patients with smooth, red, round lesions, especially if the patient has a 
history of autoimmune thyroiditis. 
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Diagnosing Tetraplegic Functional Neurologic Symptom 
Disorder (Conversion Disorder) In the Emergency Room: A 

Case Report 
 

Guerrero Lopez 
Faculty: LaDonna Hale, Kim Darden 

Department of Physician Assistant, College of Health Professions 
  
INTRODUCTION: Functional neurologic symptom disorder (conversion disorder) is a psychiatric 
condition manifested by neurologic symptoms incongruent to neurological pathophysiology.  
Symptoms are common in neurologic and psychiatric settings, affecting up to 20% of patients.  
When patients present outside of these settings, diagnosis is difficult. 
 
PURPOSE: To educate providers on the clinical presentation, diagnosis, risk factors, and 
management of tetraplegic conversion disorder in the emergency room setting.  
 
CASE PRESENTATION: A 47-year-old female presented to the emergency department after a 
transient shock-like sensation in her body, chest pain, and acute-onset tetraplegia.  Examination 
revealed flaccid-like muscle paralysis of each extremity despite normal sensation, normal deep-
tendon reflexes, and signs suggestive of psychogenic weakness.  Other body systems were normal.  
Chest pain was controlled with nitroglycerin.  Comprehensive metabolic panel, complete blood 
count, and troponin were normal.  Head and neck computed tomography was unremarkable.  The 
patient was transferred for magnetic resonance imaging and neuro-intensivist assessment.  
Evidence of neurological disease was never found, confirming the diagnosis of conversion 
disorder.  Once informed, the patient rapidly regained complete mobility. 
 
DISCUSSION: Diagnosis was difficult, requiring an in-depth assessment.  Due to the presentation – 
spinal cord ischemia, inflammatory disease, and traumatic injury needed exclusion using 
appropriate history, physical examination, and testing.  Upon literature review, seven reports of 
tetraplegic conversion disorder were discovered.   
 
CONCLUSION: Clinicians should consider a conversion disorder diagnosis throughout the 
assessment of a neurologic complaint, especially when the evaluation discovers incompatibility to 
neuropathological disease.  Exclusion of non-psychogenic causes of neurologic symptoms is the 
foundation for the conversion disorder diagnosis. 
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Self-Advocacy Levels in College TRIO Participants and Their 
Collegiate Non-TRIO Participating Peers 

 
Mercedes Lubbers 

Faculty:  Mara Alagic 
Department of Learning and Instructional Design, College of Applied Studies  

 
Self-advocacy is, essentially, one’s ability to represent themselves or their interests. Consider self-
advocacy like a circle with two prongs; those prongs would be self-determination (Ryan and Deci, 
2000) and Self-Efficacy (Bandura, 1994). Self-determination is one’s ability to determine and 
identify life choices and actions, while self-efficacy is the confidence to enact actions in one’s own 
life. Therefore, self-determination can be represented as thought, self-efficacy as confidence, and 
self-advocacy as action. Self-determination and self-efficacy consequently enable self-advocacy 
in individuals, but current research has not explored either term in conjunction with one another 
as covariables dependent for self-advocacy. The literature surrounding self-advocacy is categorical 
with components such as motivation (Ryan and Deci, 2000; Chia Liu, W., John Wang, C.K. Hwa 
Kee, Y., Koh, C., Coral Lim, B.S., & Chua, L, 2013; Niemic, C. and Ryan, R., 2009; Simon, Aulls, 
Dedic, Hubbard, and Hall, 2015), parenting styles (Aslam and Sultan, 2014; Turner, Chandler, and 
Heffer, 2009), and self-efficacy (Macphee, Farro, and Canetto, 2013; Einarson and Santiago, 1996; 
Pittenger, Khushwant, and Heimann, 2000; DeFrietas and Bravo Jr., 2012) connecting to self-
determination, but has not yet connected both self-determination and self-efficacy to self-
advocacy.  
 
I believe that there is sufficient cause to relate mentoring as an aspect of participating in a TRIO 
program and that TRIO programs assist students in satisfying the needed conditions to meet self-
efficacy and self-determination in students, which then leads to improving self-advocacy levels in 
students. I want to explore the connection between self-advocacy levels between college students 
at a mid-western four-year university who participate in a TRIO program and their peers who do 
not participate in a TRIO program. I want to see if there is a connection between TRIO 
participation as well as the number of years in a TRIO program and the levels that students self-
report for their self-advocacy levels.  Students’ perceived self-advocacy levels may impact the 
ability of the student to communicate their academic, personal, financial, and other needs within 
their college career.  The results of this research would allow further research into general college 
student self-advocacy and the factors or support services on college campuses that encourage and 
promote student self-advocacy. 
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Investigating Connections Between Dialectical Thinking and 
Creative Problem Solving  

 
Mercedes Lubbers, Deanna Herrin 

Faculty: Mara Alagic 
School of Education, College of Applied Studies 

 
The purpose of this study was to explore the connection between the way college students think 
and how creatively they can problem-solve.  We hypothesized that older adult college students 
(50+) would use more dialectical thinking and creative problem-solving skills than their younger-
aged (18 to 24) peer counterparts.  We wanted to see if students can creatively problem-solve and 
if their capacity to do so links with their ability to look at a problem from multiple points of view 
before arriving at their decision. Students’ perceived creativity levels may impact the ability to 
develop solutions to a problem while using dialectical thinking may lead to indecisiveness that 
affects decision-making ability and may inhibit the ability to problem-solve.  We have distributed 
a questionnaire to obtain at least 50 college-aged students’ responses.  The survey has a 
demographics section, the Social Paradigm Belief Inventory (SPBI), and an option to complete 
four problem-based scenario questions.  We measured levels of post-formal thought on a spectrum 
of absolute thinking, relativistic thinking, or dialectical thinking through participants’ completion 
of the SPBI in conjunction with creative problem-solving abilities through a content analysis of 
the scenarios with the select participants from each age group. Most participants from the 18 to 
24-year-old group were dialectic in their thought processes, and the 50-year-olds and older group 
generally had a higher “relativistic thinking” score.  The highest level of problem-solving 
creativity came from the participants classified as dialectic thinkers.  Due to the unanticipated 
small sample size, these results only give preliminary insight into how dialectic thinking connects 
to creative problem-solving skills. Further research into this area is necessary to validate our 
findings, which would improve how human resources are applied in an educational or business 
setting when creative problem solving is vital.  
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Invalid Performance Validity Test but Normal Cognitive Test 
Performances, What Does It Mean?  

 
Karen A. Martinez,*1 Courtney Sayers,1 Charles Hayes1  

Faculty: C. Brendan Clark,1 Ryan W. Schroeder,2 Phillip K. Martin2 
1Department of Psychology, Fairmount College of Liberal Arts and Sciences  

 2 Department of Psychiatry & Behavioral Sciences, University of Kansas School of Medicine 
 
While use of performance validity tests (PVTs) has become a standard of practice in 
neuropsychology, there are varying opinions regarding how to interpret cognitive test data, 
especially ‘average’ range data, if PVTs are failed. This study examined whether ‘average’ scores 
underrepresent functioning when PVTs are failed. Participants, randomly assigned to either a 
simulated malingering group (n=50) instructed to mildly suppress test performances or a best-
effort/control group (n=50), completed the California Verbal Learning Test-II (CVLT-II) and Test 
of Memory Malingering (TOMM). Groups were not significantly different in age, education, or 
predicted IQ, but simulators performed significantly worse than controls on both the TOMM and 
CVLT-II short delay free recall (p<.05). Of simulators who failed the TOMM, 36% scored no 
worse than average (>25th percentile) and 73% scored no worse than low average (>10th percentile) 
on the CVLT-II. Given that simulators were instructed to suppress their cognitive performances 
and they scored worse than controls on the TOMM and CVLT-II, it is apparent their CVLT-II test 
performances were indeed suppressed despite generally being no worse than low average. These 
results indicate ‘normal’ cognitive test scores cannot be interpreted as accurately reflecting an 
individual’s cognitive capabilities when obtained in the presence of failed PVTs. 
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Variation in Effect of Insect Herbivory on Platte Thistle 
(Cirsium canescens) between Biogeographic Range Center and 

Edge 
 

Mason Taylor 
Faculty: F. Leland Russell 

Department of Biological Sciences, Fairmount College of Liberal Arts and Sciences  
 
INTRODUCTION: Insect herbivory can reduce plant fitness and population sizes, but the strength of 
these effects varies greatly in space. The position of a plant population within the plant species’ 
biogeographic range is an unexplored hypothesis to explain spatial variation in herbivore effects 
on plants. The Abundant Center Hypothesis (ACH) states that conditions for a species will be 
poorer at the species’ range edge than in the center and, hence, a species will be more abundant 
toward the range center, and scarcer toward the edge. These hypothesized changes in plant 
performance and abundance may have implications for the intensity of herbivore attack on plants 
and plants’ abilities to recover from herbivory.  Platte thistle (Cirsium canescens) is a monocarpic 
species whose range is centered in the Nebraska Sand Hills and reaches its western limit in south 
central Colorado.  
 
PURPOSE: This study addresses 1) How do Platte thistle rosette (juvenile thistle) survival, growth, 
transition to adulthood, and adult seed production differ between range edge and center? and 2) 
How do the effects of insect herbivory on adult seed production and seedling recruitment differ 
between range edge and center?  
 
METHODS: I address these questions using insect exclusion experiments on reproducing adult Platte 
thistles and demographic data collection on juvenile thistles at the southwestern range edge of 
Platte thistle in Colorado.  I achieve the range edge – range center comparison by evaluating 
overlap of 95% confidence intervals around range-edge and range-center parameter estimates.  
Range center parameter estimates are available in published literature. 
 
RESULTS: Preliminary analyses suggest a positive relationship between the size of juvenile Platte 
thistle and the likelihood of transition to a reproductive stage.  At the southwestern range edge in 
Colorado, no significant effect of elevation on growth, survival, or transition to a reproductive 
stage occurred. 
 
CONCLUSION: Further data analyses are being performed to reveal any significant differences in 
effect of insect herbivory on Platte thistle seed production and seedling recruitment between range-
edge and range-center. 
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Bismuth Sulfide and PEDOT: PSS as Cost Effective Counter 
Electrode Materials for Dye-Sensitized Solar Cells  

 
Saket Chand Mathur 

Faculty: Wei Wei   
Department of Mechanical Engineering, College of Engineering 

 
As the energy infrastructure of nations is moving to renewable energy sources out of concern of 
climate change, solar energy appears to be a large exploitable resource that can be harnessed on a 
large scale. However, the cost of producing ultra-pure silicon (Si) ingots for the use in the 
manufacture of commercial silicon photovoltaics prevents the cost of electricity produced from 
being competitive with the fossil fuel-based energy production. An alternative to Si based solar 
cells would be Dye-Sensitized Solar Cell (DSSC), which are low cost, easy to manufacture and 
can be made semi-flexible. A DSSC is generally composed of three parts, a photo-electrode, an 
electrolyte and a counter electrode. Under illumination, the photoelectrode which contains 
complex photosensitizers, which releases an electron which is transported to the external load, 
leaving the photoelectrode in an oxidized state. The electrons are collected by the counter electrode 
and used to reduce the electrolyte. This charged electrolyte then reduces the positively charged 
photo-electrode, allowing the process to begin again. In this poster presentation, we will showcase 
the use of Bismuth Sulfide (Bi2S3) and PEDOT: PSS, which is conductive polymer, as a means of 
reducing materials cost of DSSC, replacing more expensive counter electrode materials such as 
platinum and ruthenium. 
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Perceived Benefits of Participation in Adapted Physical Activity 
Classes for Children with Developmental Disabilities Between 

Class Instructors and the Child’s Caregiver 
 

Jordyn Miller, SPT, Jennica O’Neill, SPT, Kirsten Manson, SPT, Jacob Gould, 
SPT, Ryan Mentzer, SPT 

Faculty: M’Lisa Shelden, PT, PhD 
Department of Physical Therapy, College of Health Profession 

 
INTRODUCTION: Current research demonstrates a gap in literature exists between perception of 
benefits that caregivers and instructors of children participating in adaptive physical activity 
courses experience. 
 
PURPOSE: The purpose of this study was to evaluate the perceptions of benefits of participating 
children between adapted physical activity instructors and the caregiver. By doing so, this study 
aligns the evidence of the benefits of adaptive sport and recreation classes/events for children with 
developmental disabilities. The findings may be used to assist class instructors to structure and 
promote classes to more closely match caregiver and instructor perceived benefits.  
 
METHODS: This research required a survey as the source of gathering data. The participants of this 
study were conveniently drawn from adaptive physical activity classes and an adapted basketball 
program in south central Kansas. 
 
RESULTS: Survey results demonstrated that 100% of instructors rated building social connections, 
enjoyment, and gaining a sense of accomplishment as most important factors for why children 
participate in adapted classes. Also, 66.7% of caregivers rated the previous characteristics as most 
important factors. Instructors rated levels of enjoyment the children experience higher than 
caregivers. Instructors rated higher importance on all categories pertaining to the levels of positive 
influence the adapted activities had on the participating child.  
 
CONCLUSION: Caregivers of participating children placed greater importance on physical fitness 
and healthier lifestyles. Instructors of adapted physical activities placed greater importance on 
social connections, enjoyment, and accomplishment.  
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A Laryngeal Attack of Hereditary Angioedema: A Case Report  
 

Madison Nigus 

Faculty: LaDonna Hale, Kim Darden 

Department of Physician Assistant, College of Health Professions  
  
INTRODUCTION:  Hereditary angioedema (HAE) is an immunodeficiency disease involving 
potentially life-threatening bradykinin-mediated attacks of cutaneous, gastrointestinal, or 
laryngeal swelling. Attacks may be spontaneous or triggered by injury, infection, stress or other 
factors.  Because of its unique pathophysiology, attacks are unresponsive to emergency treatment 
with epinephrine, antihistamines, or corticosteroids.  Due to rarity of the disease, clinicians may 
be unaware of emergency treatment of HAE. 
 
PURPOSE:  Describe an acute laryngeal attack of HAE and discuss etiology, pathophysiology, 
clinical presentation, diagnosis, and prophylactic and emergency treatment of HAE types I and II. 
 
CASE PRESENTATION:  A 70-year-old male presented to the hospital with acute laryngeal 
angioedema.  During diagnostic examination, it was discovered that he had undiagnosed 
pneumonia and urinary tract infections which likely triggered the attack and also required 
treatment. 
 
DISCUSSION:  The protease, C1-inhibitor, normally inhibits the immune system from 
spontaneously activating.  HAE is an autosomal dominant disease involving deficient (type I) or 
defective (type II) C1-inhibitor which leads to increased bradykinin and angioedema. 
Gastrointestinal and laryngeal attacks are the most lethal.  HAE presents as recurrent episodes of 
abdominal pain or angioedema without itching/rash.  Diagnosis is made through family history 
and measurements of C4, C1-inhibitor, and C1-inhibitor functionality.  Emergency treatment 
requires intravenous C1-inhibitor concentrate such as icatibant (Firazyr®).  Prophylactic measures 
include trigger identification/avoidance and possible life-long administration of C1-inhibitor 
concentrate.    
 
CONCLUSION:   This patient presented with laryngeal swelling successfully treated with icatibant, 
as well as identification and treatment of two infections which triggered his attack.  Healthcare 
provider knowledge of HAE is essential for correct diagnosis and treatment.  
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Typeface Appropriateness and its Impact on Wine Purchase 
Intent and Brand Credibility 

 
Luther Ottaway1  

Faculty: Lisa Parcell,1 Min Xiao,1 Alexandra Middlewood2 
1Elliott School of Communication, Fairmount College of Liberal Arts and Sciences  
 2 Department of Political Science, Fairmount College of Liberal Arts and Sciences 

 
Wine is big business in the United States—with over $68 billion in 2018 retail sales (Wine 
Institute, 2019).  The U.S. boasts over 10,000 wineries, which when combined with significant 
imports from across the globe, create a multitude of choices for consumers.  Further complicating 
the purchase decision is the consumption occasion, which is the question of where and with whom 
wine is intended to be enjoyed.  The purpose of this study is to improve the understanding of 
consumers’ interaction with typeface on wine labels and how that interaction impacts: (1) purchase 
intent in wine consumption scenarios of varying perceived risk and (2) perceptions of brand 
credibility.  Sixteen typefaces were pretested by 106 respondents recruited through Amazon 
Mechanical Turk (“MTurk”), who determined Monotype Corsiva typeface was the most 
appropriate typeface for use on a cabernet sauvignon wine label and Impact typeface was the least 
appropriate.  Main experiment participants (N = 154)—again recruited through MTurk—were 
randomly presented with one of four wine consumption occasions (home, gift, family dinner, and 
business dinner) and asked to select a wine bottle for purchase.  The choice was between two 
digitally presented wine bottles—each utilizing the same fictitious brand name displayed in the 
typefaces selected in the pretest.  Participants were also asked questions surrounding risk 
perceptions relative to the act of purchasing wine as well as brand credibility perceptions of the 
wine bottle selected in the choice experiment.  Respondents selected the wine with the label 
displaying the most appropriate typeface—regardless of wine consumption occasion.  The study’s 
results, however, failed to support a strong relationship between brand credibility and purchase 
intent.  From a managerial perspective, this study’s results suggest wine companies would benefit 
from: (1) testing label typefaces with consumers to assess appropriateness (an apparent proxy for 
likeability and purchase intent) and (2) utilizing typefaces ranking high from such tests on wine 
labels.  
 
  

16th Annual Symposium on Graduate Research and Scholarly Projects, Wichita State University, 2020

Archived in SOAR: Shocker Open Access Repository, May 2020 54



Reliability Analysis of a Cyber Physical System in 
the Presence of Information Loss 

 
Md Rakib Ur Rahman, Thejas Chandrappa 

Faculty: Dr. Visvakumar Aravinthan   
Department of Electrical Engineering & Computer Science, College of Engineering 

 
The smart grid initiatives have three common priorities worldwide: security, reliability, and 
efficiency. With the increasing need to address climate change and greenhouse gas emissions, 
smart energy management systems have become a thing of necessity to address them. As such, 
Smart Home Energy Management Systems (SHEMS) incorporates this concept at the household 
level. SHEMS can introduce adjustments in the working period and operations of home appliances 
to allow for energy cost savings. This needs a reliable and efficient communication system that 
can transfer information and control signals between SHEMS and utility. Communication failure 
between SHEMS and utility can lead to customer anxiety and ineffective operations. The 
traditional power system reliability evaluation techniques do not take into consideration the above 
phenomenon. The goal of this work is to build a test system to analyze the reliability in the presence 
of communication failure between SHEMS and local data aggregator. For this purpose, a wireless 
sensor network (WSN) using ZigBee was developed in OPNET simulator considering the possible 
real-time distance from each house to local substation. This test system can be used by power 
system researchers in evaluating OPNET Modeler as a WSN simulator for Zigbee networks for 
IEEE 13 node system.   
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Modeling Electric Vehicle Consumer Behavior for Improved 
Power Systems Operation and Planning 

 
Md Rakib Ur Rahman*, Arun-Kaarthick Manoharan*, Srikanth Gampa 

Faculty: Dr. Visvakumar Aravinthan   
Department of Electrical Engineering & Computer Science, College of Engineering 

 
The transition to electric vehicles (EVs) from fossil fuel-based vehicles is well underway, with 
more than 1 million EVs on U.S. roads as of October 2018. In addition, customers are purchasing 
EVs in record numbers, and electric companies are working with stakeholders to move the EV 
infrastructure market forward. Forecasts shows, around 3.5 million EVs will be on road by 2030. 
To accommodate this incremental load on the existing power system, a residential EV charging 
management scheme considering the behavior of EV owners is proposed in this work.  
 
According to the study by Consumer Electronics Association (CEA), “Running out of battery 
charge” was cited by 71% of the people as a disadvantage. And to get over this phobia, current EV 
users tend to charge their car full even though they may not need it. In terms of range (the miles 
their car can go in a single charge), 80% of Americans want at least 200+ miles when on average, 
they only drive 50 miles a day. This research work analyzes the driving behavior using the National 
Household Travel Survey (NHTS) data. The results show that charging behavior has a high 
correlation to household size, number of vehicles in the household occupation, etc. A model is 
developed for the EV charging demand using the above correlation, and a preliminary study on 
test systems show the significance of such techniques in the near future.  
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Observational Study Data Inform the Development of Clinic-
Specific Recommendations for Implementation of Screening, 

Brief Intervention, and Referral to Treatment (Sbirt)   
 

Dulcinea Rakestraw*1, Fatima Rahman2, Eyinade Kila3, Christine Steward3, and 
Charles Burdsal1  

1Department of Psychology, Fairmount College of Liberal Arts and Sciences 
2University of Kansas School of Medicine-Wichita 

 3Sedgwick County Health Department 
 
BACKGROUND: Screening, Brief Intervention, and Referral to Treatment (SBIRT) is a clinical 
practice to identify and prevent risky health behaviors related to substance misuse. In preparation 
for SBIRT implementation assistance at a Federally Qualified Health Center (FQHC), Sedgwick 
County Health Department (SCHD) performed observational studies to identify current SBIRT-
related workflow and inform recommendations for SBIRT implementation.  
 
METHODS: SCHD researched SBIRT processes and requirements. SCHD created an observational 
study form to document screening, substance use interventions, and referral and follow-up 
interactions of medical assistants, nurses, and medical and behavioral health providers. Study 
patients were age 18 or older and signed a confidentiality waiver prior to observations.   
 
RESULTS: In April 2019, SCHD observed 24 patient visits. Using observation data, SCHD created 
four SBIRT-related workflow process maps. Process maps revealed differences in perceived 
versus actual SBIRT-related clinic workflow. SCHD used process maps from observations and 
Kansas SBIRT requirements to draft a list of 20 SBIRT implementation recommendations. 
Recommendations included administering universal pre-screening questions verbatim and adding 
SBIRT processes to staff manuals.  Challenges to completing the workflow observational studies 
included creating a workable process to secure authorization to observe patients, ensuring patients 
understood the purpose of study, and easing staff concerns related to being observed.  
 
CONCLUSION: Observational studies provided critical, objective data about current workflow 
processes and helped develop clinic-specific practices for SBIRT sustainability. The diverse 
expertise among SCHD, KUSM-W, and the clinic was essential to the success of the project.   
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Hepatitis C Screening Rates in Primary Care 
 

Lisa Russell 
Faculty: Jennifer Sebes, Maggie Leighton 
School of Nursing, College of Health Professions 

 
INTRODUCTION: Chronic hepatitis C virus affects more than three million Americans. Up to 75% 
of those patients remain unaware of their infected status, as hepatitis C is often asymptomatic. 
Hepatitis C-related complications include end stage liver disease, cirrhosis, and hepatocellular 
carcinoma. The majority of those living with hepatitis C were born between 1945 and 1965, known 
as the baby boomer cohort. The CDC recommends testing for hepatitis C for those in the baby 
boomer cohort, and those who currently or have ever injected drugs. This recommendation for 
screening despite possible absence of patient-reported risk factors poses a barrier in primary care 
settings, in providers considering screening, and potentially in patients accepting screening. 
Because this infection typically presents without symptoms, risk assessments and hepatitis C 
antibody testing is needed in primary care to identify asymptomatic, chronically infected patients. 
 
PURPOSE: The purpose of this project was to evaluate hepatitis C screening rates for chronic 
hepatitis C in a primary care setting, to assess provider screening practices, and to determine 
provider barriers to linking patients with chronic hepatitis C to care.  
 
METHODS: A quantitative research design was used to measure hepatitis C screening rates three 
years after implantation of an in-house treatment program for hepatitis C, from January 2016 to 
August 2019, at a Federally Qualified Health Center in an urban Midwest location. Screening rates 
were pulled from the organization’s electronic medical record for patients in the baby boomer 
cohort and those who have injected drugs. A brief survey was sent to medical providers to assess 
their hepatitis C screening practices and any barriers they may perceive to screening and linkage 
to care.  
 
RESULTS: One hundred eight-seven patients from 2016-2019 were identified through codes in the 
medical record indicating age (born between 1945 and 1965) and/or history of injection drug use. 
The screening rate for both groups was 92%. This screening rate was found to be statistically 
significant from the national screening rate. Multiple risk factors and barriers to screening were 
identified by medical providers.  
 
CONCLUSION: Screening rates for hepatitis C in this primary care setting were significantly 
different from the national average. Medical providers surveyed indicated that they were likely to 
screen for hepatitis C in injection drug users, those with hepatitis B, patients with HIV, people 
exposed to needle stick injuries, and patients with elevated liver enzymes. Providers found that 
cost, substance abuse, lack of transportation and difficulties with communication impede 
providers’ abilities to link patients to care. The results of the project bring about new information 
regarding factors influencing screening and supports the role of advanced practice nurses in 
treating hepatitis C.  
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Perceptual Anticipation in a Shoot/Don’t Shoot Task 
 

Dakota Scott  
Faculty: Joel Suss  

Department of Psychology, Fairmount College of Liberal Arts and Sciences  
  

Signal Detection Theory (SDT) has been applied to examine expertise-related differences in 
perceptual judgments of deceptive and non-deceptive movements in sport (e.g., handball, soccer). 
Deceptive actions in sport-related tasks (i.e., faking in rugby, fake passes in basketball) affects 
anticipation performance in both novice and expert athletes (i.e., more incorrect responses in 
deceptive actions compared to incorrect responses in non-deceptive actions); however, experts still 
outperform novices when facing deceptive actions in sport-related tasks (Güldenpenning, Kunde, 
& Weigelt, 2017). To date, this approach has not yet been applied to shoot/don’t shoot scenarios 
in law enforcement. To address this issue, we filmed actors pulling out either a weapon (i.e., gun) 
or a non-weapon (i.e., cell phone). We then edited the videos to create temporally-occluded stimuli. 
College students observed the videos and indicated whether the object was a weapon or a non-
weapon. We conducted two experiments: across both we found that participants’ responses were 
more likely to be correct at later occlusion points, when the object was fully observable. We also 
found that when the object was fully observable, participants were more likely to identify the object 
as a gun rather than a cell phone. The results can inform the design of decision-making training 
for police. 
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Transforming Attitude Towards Learning:  
Cognitive and Metacognitive Thinking and Critical Coreflection  

 
Elizabeth Shetler 

  Faculty: Mara Alagic   
School of Education, College of Applied Studies  

  
INTRODUCTION: Cognition can be defined as all mental processes and abilities in which people 
engage on a daily basis such as memory, learning, problem solving, and evaluation, reasoning and 
decision-making. Cognition helps to generate new knowledge through mental processes and helps 
to use the knowledge that people have in daily life.  Metacognition is often defined as thinking 
about thinking. It allows us to complete a given task well through planning, monitoring, evaluating 
and comprehending. This means while cognitive processes allow normal functioning of 
individuals, metacognition takes it a level higher/deeper making a person more aware of his/her 
cognitive processes. 
 
PURPOSE: This study examined how cognitive and metacognitive thinking helps students transfer 
prior and current learning to new contexts with the emphasis on critical reflection and co-reflection 
(in support of metacognition) while transforming their attitude towards learning.    
 
METHODS: The research was conducted by using a mixed research methodology in an English 
class of 18 high-school senior students. Interviewing students as well as observing grades and 
attitudes towards learning comprised the first part of the data collection. The questions involved 
in the interview consisted of questions that lets them explain their flexibility in an every-changing 
world. In addition, students reflected on the different elements that they have learned during class 
using a Google form survey document. Students also co-reflected in a group of their peers in order 
to show what they excelled at and what they need to work on to become effective participants 
during group work.  

RESULTS: Collaboration is not something these students consider relevant. However, reflecting on 
their independent and group work students have a potential to increase their motivation to be better 
learners and teammate. From these collected data, I have found that students are more mindful 
with what they are doing when working with a group and want to communicate and teach each 
other more about what they know so they can grow and help others learn. I have also found the 
students want to hear different perceptive when discussion based conversation is involved.    

CONCLUSION: These students knew that the learning was not only for them. That gave them a push 
to help to complete the work for their group members. Cognitively they are learning something 
new as in the novel and the different point of view of their peers. Metacognitively they are using 
what they know about how to read a novel, note taking, organizing, leadership, communication, 
and bringing it to other to help them grow and learn together. 
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Application of Helical Carbon Nanotubes for the Improvement 
of Mechanical Properties of Laminated Composites and Bonded 

Joints  
 

Ramanan Sritharan 

Faculty: Davood Askari  

Multifunctional Nanocomposites Lab, Department of Mechanical Engineering, College of 
Engineering 

 
Composites materials are widely used in variety of high-performance engineering applications 
such as in aerospace, marine, renewable energy, sporting, and automotive industries. The use of 
composite materials has been growing with a very fast pace in aerospace industry, due to their 
light weight, excellent material properties and multifunctional characteristics. They are mainly 
used to build primary aircraft structural components of fuselage and wings such as skin, stringers, 
frames, spars, ribs, and other secondary components. Composites are known to have high 
mechanical properties such as strength, stiffness, fracture toughness, and impact resistance 
compared to the traditional homogenous material counterparts. However, they suffer from poor 
out of plane and interlaminar properties, which can lead to delamination of composite laminates 
and debonding of bonded assemblies. The composite industry is always looking for high-
performance light-weight composite materials systems that can provide better properties. Previous 
research has shown that traditional composites can benefit from the use of nanomaterials and 
nanostructures as an additional reinforcement phase. Carbon nanotubes is one such nanomaterial 
which can significantly improve the overall properties of traditional composites. In our research, 
we have primarily focused on use of carbon nanotubes (CNTs) with helical shapes, due to their 
unique geometrical configurations. Our prior studies have shown that helical CNTs (HCNTs) 
perform much better than the straight CNTs, because of their unique interlocking mechanism that 
results from their helical configurations. Carbon nanotubes are chemically inert in nature, and this 
results in their poor dispersion and week bondings in polymeric resins. However, the dispersion 
quality/uniformity of CNTs can be improved by means of chemical functionalization that can also 
promotes their bonding to the polymer molecules. Our research group has done some extensive 
research in functionalization of HCNTs using various techniques and procedures. Test samples 
were fabricated with epoxy resin containing functionalized HCNTs with various weight 
percentages and then tested for tensile, fracture toughness, hardness, thermal, and electrical 
properties, based on the ASTM standards. The test results showed that the properties of certain 
samples were significantly improved when compared against neat epoxy samples. This was a proof 
that the CNT’s helical configurations and chemical functionalization are very effective for the 
improvement of the properties of base resin systems. In the next step, the HCNTs were 
incorporated in laminated carbon fiber composites panels (i.e., within the resin and in between the 
fabric layers) and composite bonded joints (i.e., within the adhesive film) and then tested for 
flexural, interlaminar shear strength properties, based on ASTM standards. The results showed 
that the presence of CNTs with helical geometries are very effective in providing a mechanical 
interlocking mechanism between the HCNTs, micro-fiber reinforcements, and the resin, thus 
improving the overall properties of the laminated composite parts and assemblies.  
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On Inverse Gravimetry Problem 
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The inverse problem in gravimetry is to find a domain D inside the unit disk Ω from boundary 
measurements of exterior gravitational force. We found that about five parameters of the unknown 
D can be stably determined given practical noise. These five parameters uniquely determine an 
ellipse. We proved uniqueness and stability of recovering that ellipse for the inverse problem from 
minimal amount of data. To illustrate the technique we considered different numerical examples 
based on the location of the optimal points on Ω. In the proofs we used a system of nonlinear 
equations. We considered the problem in the plane as a model for the three-dimensional problem 
due to simplicity. One of the interesting applications of this research is the problem of water 
scarcity. One can recover water lakes of known density under the ground from exterior 
measurements.	 
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INTRODUCTION: Balance allows maintenance of normal body posture and counteraction of 
opposing forces with or without physical activity. During static standing, hip and ankle balance 
strategies are utilized. Small perturbations require ankle balance strategy, whereas larger 
perturbations consume greater muscle recruitment that require hip strategy, along with higher trunk 
musculature activation. Central or whole-body fatigue may also have a similar effect on these 
balance strategies. 
 
PURPOSE: In this study, we measured the effects of central fatigue on muscle activation and balance 
strategies as measured by surface electromyography (EMG) of ankle, hip, and trunk muscles, using 
the Biodex Balance System, before and after a treadmill protocol. 
 
METHODS: Twenty-eight healthy, young individuals (14 men and 14 women) aged 18-45 years 
participated in the study. Evaluation of EMG activity occurred in 6 muscles of the ankle, hip, and 
trunk during a postural stability test on the Biodex Balance System before and after a running 
protocol. The running protocol resulted in central fatigue, measured by heart rate and the Rating 
of Perceived Exertion scale (RPE). 
 
RESULTS: EMG of muscle activation during pre- and post-fatigue states revealed significant 
decreases in medial gastrocnemius and tibialis anterior and significant increase in lumbar erector 
spinae. The average overall stability index gathered from Biodex data decreased by 28.91% from 
pre- to post-fatigue states. 
 
CONCLUSION: The results indicate that the effect of central fatigue on the human body 
demonstrates a shift from ankle to hip balance strategy, as well as significantly increasing erector 
spinae activation. Understanding this change in muscle activation with fatigue may lead to further 
research and rehabilitation techniques to reduce the risk of falls and injury after fatiguing activities. 
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The production of various plastic wastes is increasing day by day and has become a growing 
concern to the serious environmental challenges. This type of waste is rarely resolved by 
microorganisms; hence, the recycling to the value-added materials is essential. Recycling of 
plastics has significant industrial importance in reducing greenhouse gases, water, and air 
pollution, and soil contamination, as well as conserving natural resources. It is one of the 
prospective routes for transforming low-value waste plastics into high-value products. Recycling 
the polymer wastes for the fabrication of superhydrophobic nanofibers for fog harvesting could be 
a partial solution to environmental issues. In this work, recycled expanded polystyrene (EPS) foam 
with various proportions of titanium dioxide nanoparticles (TiO2 NPs) and aluminum 
microparticles (Al µPs) was spun into superhydrophobic nanocomposite fibers using the facile 
electrospinning technique. The morphology, surface hydrophobicity, and fog harvesting capacity 
of the nanocomposite fibers were investigated. Test results showed that the as-prepared 
nanocomposite fibers exhibit superhydrophobic characteristics with a water contact angle of 152° 
and an efficient fog harvesting capacity of 561 mg/cm2/hr and are reusable. Such fiber materials 
are extensively employed in wastewater treatment, energy storage, air purification, selective oil 
absorption, biological and chemical sensors, tissue engineering, composite reinforcement, and 
many other applications. 
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Utilization of Fall Prevention Video for Older Adults  
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INTRODUCTION: Every 11 seconds an older adult is treated in the emergency room for a fall; every 
19 minutes one dies from a fall (National Council on Aging, 2018). Falls are not a normal process 
of aging and can be prevented (National, 2008). It is important to implement fall prevention 
programs before a fall occurs and reduce risk factors that contribute to falls (Yanan, 2016). To 
reduce fall risk, older adults should incorporate physical activity into their daily life, have a home 
safety evaluation, review their medications with their primary care provider, and have routine 
visual examinations. Research on fall prevention is readily available, yet educational tools 
designed to distribute educational information to the elderly is lacking. 
 
PURPOSE: Create a video for hospitals to utilize for educating patients 55 years and older on fall 
prevention.  
 
METHODS: Databases used to confine the literature review were MEDLINE, Cochrane, CINAHL, 
Pubmed and Google Scholar. Evidence based guidelines from the American Geriatric Society, 
National Council on Aging, British Geriatric Society and the United States Preventive Services 
Task Force were utilized. Keywords used were: geriatrics, fall prevention, home modification, cost 
analysis, frail elderly, balance and gait impairment, pain, accidental falls, medications, and vision. 
Research is targeted to community dwelling adults 55 years and older. 
 
RESULTS: Implementing physical exercise programs to improve overall balance and strength 
reduces fall risk. Home modifications such as installing handrails and removing clutter from 
walkways eliminates potential fall hazards. Incorporating visual examinations in a comprehensive 
physical examination can help providers detect visual impairments and reduce risk of falls. Other 
interventions such as appropriate eyeglass prescription, cleaning lens and usage of appropriate 
lighting ensure optimal vision. Finally, regular reviews of medications may identify side effects 
that may exacerbate fall risk.  

CONCLUSION: Educating older adults on actions to reduce fall risk will aid them in leading a more 
independent and safe life. Balance and muscle strengthening programs provide physical 
foundation to reduce fall risk. Exercise also improves confidence to perform activities of daily 
living safely. Incorporating home safety measures improves safety in the living environment. 
Regular vision examinations promote optimal vision.  Routine medication reviews, with 
elimination of medications which increase fall risk, provide a safer environment for older adults. 
The combination of physical activity, a home safety evaluation, routine vision examinations and 
frequent medication reviews can reduce fall risk in older adults.  
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