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Juana Caballero Casas

Music

A SNAPSHOT OF THE LACK OF ACADEMIC TROMBONE LEARNING RESOURCES
IN BOLIVIA

Bolivia does not have enough academic trombone learning resources. The following study took place in La Paz city, seat of the national government.
The school system (K-12) does not have a music component in the curricula, it only teaches anthems. In addition, there is only one music
conservatory and one University that has a music department; both are expensive, and few people can afford them. Besides, the University does not
have a performance emphasis, and the conservatory does not have trombone teachers. Despite this lack of music programs, there are hundreds of
folkloric bands, whose trombone players didn’t studied trombone formally. Instead, they learned from their parents or friends who also never
studied—therefore, they never learn to read music or the standard techniques for playing. There were some attempts to improve the situation, but
they were not successful. Medium and long-term strategies are required to solve this problem.
2

Shereen Ismail

Computer Science

A Lightweight Multilayer Machine Learning Detection System for Cyber-attacks
in WSN

A key technology that empowers low cost and low power IoT systems implementation is the Wireless Sensor Network (WSN); however, WSNs are
susceptible to several types of cyber-attacks, leading to new security risks that require proper detection and mitigation techniques design. Machine
learning is one of the most promising solutions for developing effective WSN detection systems. This paper presents a lightweight multi-layer
machine learning detection system to mitigate cyber-attacks that target WSNs. We aim to address internal WSN attacks with the assistance of a
mobile robot. The multi-layer detection system consists of two machine learning models deployed at monitor nodes and Base Station (BS). We used
a Naïve Bayes algorithm as First-layer detection for binary classification, and a LightGBM algorithm as Second-layer detection for multi-class
classification. The proposed system can detect four network-layer internal Denial-of-Service (DoS) attacks. The monitor nodes detect the attack when
it occurs, and the mobile robot moves to the cluster where the attack is detected so it can route the updates to the BS for Second-layer detection
and further investigation.
3

Houssein Amjaour

Chemistry

Synthesis of Ferulic Acid Dimer via Photodimerization

Lignin, which makes up around 30% of all biomass and is the second most abundant organic polymer on earth, is an optimal source of aromatic
compounds due to its renewability One such aromatic compound that can be sourced from lignin, 4-hydroxy-3-methoxycinnamic acid, also known as
ferulic acid (FA), is the most abundant hydroxycinnamic acid in the plant kingdom. It can be isolated from many staple foods, including fruits,
vegetables, cereals, and coffee, and is especially abundant in the lignocellulose of the megacrops sugarcane, corn, and rice, as well as in softwood
lignins. Thus, ferulic acid can be readily prepared from non-food agricultural waste, such as sugarcane bagasse, corn husks/stover, rice hulls, and
sawdust. It is also a by-product of the preparation of xylitol and can be synthesized from vanillin via the Perkin condensation with acetic anhydride or
the Knoevenagel reaction with malonate.
4

Jessica Van Bree

Psychology

Physiological and Cognitive Predictors of
Pilot Performance

The purpose of this investigation was to determine if measures of intelligence and spatial visualization could predict deviations from an assigned
flight pattern. Further, we will examine whether EEG derived measures of workload and engagement will also predict deviations from an assigned
flight pattern. The subjects performed uniform flight scenarios, from which two segments of straight and level flight were used for analysis. Prior to
their flight, the subjects completed a vocabulary assessment and mental rotation test. The absolute value of each pilot’s deviation from their
designated heading was computed for each second of the flight leg. Mental Rotation and vocabulary were both significant predictors of the deviation
scores. In subsequent analyses we will include the measures of workload and engagement as predictor variables. Continued evidence of the
construct validity of these physiological measures will improve the confidence of implementing operator state monitoring in real world settings.

5

Marcos FernandezTous

Aerospace Sciences

A time synchronization protocol for UAS

A numerical analysis of a Receiver Only Synchronization (ROS) protocol for Unmanned Aircraft Systems (UAS) in Beyond Visual Line of Sight (BVLOS)
operations is proposed. The use of ROS protocols could reinforce transmissions over 5G cell networks, decreasing latency issues and enabling an
increased number of UAS to the network, without loss of accuracy. Although the model converges after only four iterations, the number of
observations needed is considerably large, of no less than about 250. The noise is assumed to be autocorrelated. Four noise distributions –gaussian,
exponential, gamma and Weibull– are considered. The zero mean scheme proposed is fully efficient. Moreover, a wake/sleep scheme is evaluated,
showing inaccurate results below 92/08 ratios. The study also evaluates the impact of noise levels in the time domain and shows that above -2dB in
time a substantial contribution of error terms disturbs the initial estimations significantly. The tests are performed in Matlab®.
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Brian Horan

Atmospheric Sciences

Verification of High-Resolution Rapid Refresh Forecasts in Support of a Small
Unmanned Aircraft Systems Weather Application

Small Unmanned Aircraft Systems (sUAS) are used for numerous applications, ranging from hobbyist use to professional use. The Federal Aviation
Administration (FAA) defines sUAS flights under part 107 of Title 14 of the Federal Code of Regulations. Within part 107, it is stated by the FAA that
sUAS my fly no higher than 500 feet below the cloud base and no less than 2000 feet from the cloud horizontally. Other regulations for weather
flight do not exist, though the nature of sUAS makes them vulnerable to high winds, rain, and other hazards. The backbone for an open-source
application being developed is High-Resolution Rapid Refresh (HRRR) forecasts. This presentation serves two purposes; to discuss the results of a
sUAS user survey identifying weather concerns, and to compare HRRR model output to the observed surface and near-surface variables identified, to
quantify errors associated with forecasts relevant to sUAS operations.
7

Kathryn Wise

Public Health

Substance Use Related Risk and Protective Factors Profiles for
Native and White Youth

Background
Indigenous youth are disproportionately impacted by substance use compared to White youth in the United States and Canada. Adolescent lifestyle
choices impact adult lifestyle choices demonstrating the need to understand substance use related risk and protective factor profiles for Native and
White youth.
Methods
A review of the literature will be conducted for Native and White youth located in the United States and Canada. Inclusion criteria will focus on
substance use related risk and protective factors. The presentation of information will be framed utilizing the social ecological model.
Results
It is hypothesized that substance use related risk and protective factor profiles will differ for Native and White youth across the social ecological
model.
Discussion
Findings from this research will be used to educate the community and implement substance use intervention programs utilizing an approach that is
responsive to the substance use risk and protective factor profiles for these communities.
8

Shravan Kumar Akula

Electrical Engineering

Comparison of Traditional and Fuzzy Failure Mode and Effects Analysis
for smart grid electrical distribution systems

Reliability Assessment is an indispensable technology for identifying, interpreting, and lessening the potential failures in safety critical systems like
smart grid. Failure modes and effects analysis (FMEA) is one of the well-documented techniques for risk analysis to study the impact of failure modes
on the smart grid performance. In traditional FMEA failure modes are prioritized based on a numeric assessment known as risk priority number. It is
defined as the product of risk factors namely severity, occurrence, and detection. These inputs are generally attained by extensive team efforts and
judgements which can lead to errors and inconsistencies. To address the shortcomings of the traditional FMEA, a fuzzy based FMEA is proposed to
generate reliable risk priority rankings. In this study, traditional and fuzzy based FMEA risk priority rankings for smart grid electrical distribution
system are compared and recommendations are made based on the analysis. Results prove the efficiency of fuzzy-FMEA.

9

Talia Kurtz

Atmospheric Sciences

Meteorological Drivers of Blowing Snow Events at the ARM North Slope Alaska
Site.

The Atmospheric Radiation Measurements (ARM) North Slope Alaska (NSA) site is prone to blowing snow, which influences the surface energy
budget and surface mass balance through sublimation processes. Currently, most models don’t include blowing snow as there hasn’t been
widespread validation of blowing snow parameterizations. Fortunately, the NSA site contains a range of instrumentation that allows for detection.
This study will investigate synoptic-scale patterns and meteorological drivers associated with blowing snow events at NSA. This will allow for
validation of modeling efforts, shedding light on weaknesses in current parameterizations. Eventually, this will lead to ample knowledge to
confidently incorporate these schemes into models.
Synoptic-scale patterns will be classified from ERA-5 reanalysis through Self Organizing Maps (SOMs). Variables known to influence blowing snow
occurrences will be used to construct the SOMs. Observations of blowing snow will be segregated by classified SOM nodes to understand when the
process is likely to occur.
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10

Chialin Chang

Educational Foundations
& Research

"I Can't Do Research When Stressed": How Mental Health Affects Faculty
Research Motivation and Productivity

University faculty members face demanding, multi-faceted work obligations that can lead to high stress, as well as reduced mental and physical
health, but how does that affect their research motivation and productivity? The current study investigated this question among 651 STEM faculty
members using an online survey. Structural equation modeling analysis revealed lower stress and good mental health predicted basic psychological
needs of autonomy and competence, which yielded higher autonomous motivation and lower introjected motivation, in turn greater research
productivity. Physical health was only related to number of days missed by faculty. Mediational analyses further revealed that autonomy, via
autonomous motivation, was a significant indirect predictor of the relationship between mental health and research success. The results contribute
to the awareness of the relationship of faculty mental health with their research success.
11

Eberechi Ichi

Civil Engineering

Remote sensing applications in infrastructural health assessment and
monitoring.

Infrastructural maintenance and repair are becoming major subject matter in recent years. This ongoing study integrates the evaluation and
assessment of two major infrastructures; bridges and railways, using advanced Non-destructive Evaluation (NDE) and remote sensing techniques in
place of traditional methods. Infrared thermography (IRT) data were collected for in-service bridge decks to determine delaminated portions while
Hyperspectral imagery (HSI) data were collected for laboratory railway ballast samples to determine the presence of water. The IRT data were
processed and analyzed using image processing techniques and benchmarked against validated ground truth. The accuracy of the model developed
was about 70%. Similarly, the reflectance and absorbance values from the HSI spectral results of the ballast were correlated with its water content.
Preliminary results show a coefficient of correlation of about 0.56 and 0.62. The results of this study show that developing and training a large NDE
dataset will help AI models to objectively monitor and evaluate the condition of in-service infrastructures without necessary lane or railway closures.

12

Caleb Strom

Aerospace Sciences

Evaluating Massalia Family Asteroids as the Source of the L-chondrite
Meteorites

A primary objective of asteroid science for the past 50 years has been to identify the source bodies of major meteorite types. This is important for
understanding the evolution of the early solar system. One meteorite type for which a source body has not been identified is that of the L-ordinary
chondrites, the most common meteorite type. A proposed source for the L-chondrite meteorites is the Massalia asteroid family. To test this
hypothesis, we used the NASA Infrared Telescope Facility to obtain spectra for 7 Massalia family asteroids. Spextools and SpecPR software were used
to create average spectra for each asteroid. The spectra were used to identify absorption features diagnostic of major mineral types present in the
asteroid spectra. Of the 7 asteroids studied, two had discernable meteorite analogues. One was identified as having an HED-like surface, and the
other was identified as having a pallasite-like composition.
13

Oluwamakinde
Omojiba

Educational Foundations
& Research

How Graduate Student Mentorship Affects STEM Faculty Motivation for
Research

The research success of STEM faculty in postsecondary institutions today is strongly predicted by their motivation for research. This study sought to
examine how STEM faculty motivation for research is affected by mentoring graduate students. This study employed structural equation modeling to
investigate the relationship between faculty motivation for research and faculty-graduate student mentoring. Six hundred and fifty-one faculty
members from 10 research universities in the United States completed an online survey. Results showed faculty who enjoyed mentoring graduate
students in research, felt skilled at mentorship and believed they were successful mentors. Mentors also self-reported success in their own research.
Correlations revealed faculty basic psychological needs for research related to their motivation for research, particularly autonomous motivation.

14

Jerjes Porlles

Petroleum Engineering

Simulation-based Patterns Optimization of Enhanced Geothermal Systems

We developed a workflow to generate sensitivity analysis and optimization of an Enhanced Geothermal System (EGS) with vertical and horizontal
well in different patterns. The recovery factor, heat extraction, and NPV (Net Present Value) of each pattern were determined as part of the
sensitivity analysis. This study models a conceptual reservoir geometry and tries to answer questions related to injection patterns, reservoir
parameters, and type of reservoir, and contributes with additional knowledge about how to improve an EGS. Also, an analysis of wellbore behavior
was developed to investigate how it affects some parameters such as diameter, flow rate, and isolation to heat loss. Currently, most of the EGS wells
have been drilled vertically, open-hole completion, and single-stage stimulated with hydraulic fracturing. The purpose of this study is to model
horizontal wells and vertical wells in different patterns to determine the most effective patterns to sweep heat efficiently. The patterns were chosen
according to some criteria to develop an EGS project, considering horizontal length, number of producers and injector wells, and type of reservoir.
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We generated different scenarios considering the type of well (vertical and horizontal), well spacing, and type of reservoirs. Hence, it was calculated
an optimal thermal ﬂow rate that makes the most of NPV. The evaluation explains that horizontal wells are more efficient to extract heat comparing
recovery factors and NPV. The well distance is an important parameter because of low well spacing, it is optimal to circulate fluid more slowly than
the maximum possible rate to delay thermal breakthrough. It was developed a sensitivity study on some important parameters such as porosity,
horizontal permeability, vertical permeability, natural fracture spacing, thermal conductivity, and thermal capacity to determine how to affect those
parameters to heat extraction of the reservoir.
With current electricity price and drilling cost, we evaluated a full economic analysis on the electricity generation value from several scenarios.
Considering that NPV is affected by Capex (Capital Expenditure), price of electricity, and drilling cost; and Recovery Factor by area, well type, and well
location, it was optimized calculating different scenarios of well spacing according to the results of those combinations.
15

Di Sun

Chemistry

Streamlined Synthesis of Dual-Emissive Fluorescent Silicon Quantum Dots
(SiQDs) for Cell Imaging

We have developed a one-pot synthetic route to produce dual-emissive silicon quantum dots (SiQDs) using a hydrothermal method with glucose as a
reducing agent. The obtained SiQDs showed an average size of 4.9 ± 0.2 nm with two fluorescence emission peaks. One emission peak was in the
visible range (450 nm) while the other was in the near-infrared range (836 nm) under one excitation wavelength of 357 nm. The SiQDs were
characterized using different instrumental methods including UV−vis absorption spectroscopy, fluorescence spectroscopy, dynamic light scattering
(DLS), Fourier transform infrared spectroscopy (FTIR), high-resolution transmission electron spectroscopy (HRTEM), and X-ray photoelectron
spectroscopy (XPS). The effect of SiQDs on cell viability was evaluated using brain-derived microvascular endothelial cells (MVEC) under different
concentrations of SiQDs. The results showed that the MVEC cells’ proliferation rate is normal when the concentration of SiQDs was below 200
µg/mL. Finally, the SiQDs was successfully applied to in vitro fluorescence imaging with several cells, including neural stem cells (NSC), brain-derived
microvascular endothelial cells (MVEC), and brain-derived microvascular fibroblast cells (MVFB), and SiQDs were provided a robust signal localized
primarily around the nucleus and throughout the cytoplasm. The results demonstrated that SiQDs would be promising fluorescence labeling
materials for imaging a wide variety of cells.
16

Aryanna Schroeder

Social Work

Inclusiv Education

Schools in the United States have challenges when it comes to inclusivity regarding physical and intellectual disabilities, as well as mental health and
trauma. At the basic education level, the social work and education professions are among those with a responsibility to properly attend to and
address concerns with children, regardless of their behavior, feelings, or diagnosis of disability and/or mental health. However, there appear to be
gaps in the training of these professionals to equip them with the relevant knowledge and skills necessary to assist children with physical and
intellectual disabilities and trauma/mental health.
This research proposal examines current inclusivity levels in schools pertaining to physical and cognitive disabilities, as well as children who suffer
from trauma and mental health. Further, recommendations on realistic changes that schools could make to be more inclusive are discussed.
17

Abdelmalek Bellal

Energy Engineering

Lignite-derived Humic Acid for CO2 Capture

With today’s concern regarding greenhouse gas emissions, turning abundant sources such as coal “lignite” into more valuable material that can be
used in capturing CO2 could offer a promising solution to limit global warming. There was a decline in coal production in the US during the last years
due to challenges in exploration under the new environmental policies. Because coal is mainly used at combustion stations which generates a lot of
carbon emissions. This research focuses on finding an alternative usage of coal production in reducing CO2 emission instead of making a more
polluted atmosphere. There are commercialized CO2 capture materials, but they are not fully efficient and expensive. The extracted humic acid from
lignite can ensure an instantaneous capture of CO2 from post-combustion stations. Based on the preliminary experimental results conducted in our
Lab, this material can address CO2 emission at low concentrations.
18

Purna C. R. Vasireddy

Chemistry

Reactions of cyclopalladated complexes with
boronic acids

We report a new approach to the formation of (sp2)C–(sp2)C, (sp2)C–(sp3)C, and (sp3)C–(sp3)C bonds using reactions of [(sp2)C,N]- and [(sp2)C,N]cyclopalladated complexes (CPCs) with arylboronic acids. The scope of CPCs and boronic acids, which can be used for this transformation, was
determined, and the reaction conditions, i.e., temperature, base and solvent, were optimized. The product yields were in a range of 10-90%. The
stereoselectivity of this transformation was studied using two diastereomeric CPCs with a chiral center directly bonded to the metal. Compounds
isolated in this study were characterized by 1H, 13C, NOESY, COSY and HSQC NMR spectra and HRMS data. X-ray crystallographic data of a chiral
product is also reported.
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19

Alex J. Holte

Psychology

The effect of attachment security priming on relationship social comparison
interpretations and relationship satisfaction

Relationship social comparisons, the comparison of one’s relationship to another, can influence how one feels about their relationship. Dispositional
attachment style may influence how these comparisons are interpreted. Furthermore, individuals can be temporarily primed for specific attachment
styles which results in cognitions and behaviors consistent with that attachment. This study examined the efficacy of priming secure attachment on
relationship social comparison interpretations (RSCIs) and relationship satisfaction. After completing baseline measures, our sample of 505 adults
made a comparison to a couple they felt was better than their own and experienced either a control or attachment security prime. Post measures of
RSCI and relationship satisfaction followed. Participants primed for secure attachment made RSCIs that were less negative and reported higher levels
of relationship satisfaction compared to participants who were not primed for secure attachment. These results may be an important first step in
research focused on improving relationship interpretations and satisfaction.
20

Vida Atashi

Civil Engineering

Use of HYCAT in Evaluations of Streambed Scours near Bridge Piers

Scour is the number one cause of bridge failure in the United States, and 600 bridges have failed due to scour problems in the past 30 years. Acoustic
Doppler Current Profilers (ADCPs) are used to measure streamflow velocities as well as bathymetric data. HYCAT is an autonomous surface vehicle
designed specifically to mount ADCPs and water quality multiprobes, and position for measurements over areas that were previously unreachable.
HYCAT uses GPS to navigate autonomously along preprogrammed routes on water surfaces. We used this equipment to study scour phenomena
near two bridge sites located along the Red River of the North. This enables re-surveying during the same field trip to obtain additional bathymetric
data around specific scour holes found in the initial survey. The bathymetric and velocity data were used to make inferences on the scour potential
for any scouring feature found in bathymetric mapping.
21

Neha Patel

Public Health

Association Between Chronic Kidney Disease (CKD) and Organochlorine
Pesticide (OCP) Contaminated Groundwater in Rural North Dakota.

Organochlorine pesticides (OCPs) are a potent contaminant used in farming and agricultural practices in rural North Dakota (ND) zones. OCPs are
known as potentially toxic chemical compounds to humans and animals. The OCPs’ negative impacts can have chronic health effects, depending on
the extent and the way a person is exposed. Some of the older, legacy OCPs can remain in the soil and water for years. There has been an agricultural
usage ban on known OCPs such as dichlorodiphenyltrichloroethane (DDT) and hexachlorobenzene (HCB) since1970s; however, they are still used in
many underdeveloped and developing countries. Elevated OCP-concentration entering through unregulated and untested private water wells’
contamination is a significant public health concern for underserved rural and tribal underserved ND populations. The research aims to evaluate and
assess the health risks of chronic kidney diseases (CKD) and OCP-contamination exposure among rural ND populations who use potable water from
private water wells.
22

Tricia Hettwer

Social Work

Meditation and mindfulness as an intervention for bullying: Building an
evidence-based practice model

Meditation and mindfulness as an intervention for bullying: Building an evidence-based practice model
There have been many types of interventions to combat bullying in schools, but the problem remains. Meditation and mindfulness have been
positively used in many areas of mental health from anxiety to aggression. However, its application in addressing bullying is limited. This proposal
explores the use of meditation and mindfulness as an intervention for bullying among middle school students. Specifically, it addresses the
implementation of meditation and mindfulness to enable middle school students to take control of their minds and emotions and become resilient
in the face of bullying. Further, the proposal outlines strategies to build supporting evidence to enhance the effectiveness of this model.

23

Sina Ibne Ahmed

Electrical Engineering

PV Hosting Capacity Assessment for Improved Planning of Low-Voltage
Distribution Networks

Solar photovoltaics (PVs) are one of the primary distributed energy resources and its generation has grown significantly in recent years. Reliable
integration of PV requires a comprehensive tool that can assess the grid’s ability to host PV. Hosting capacity analysis (HCA) is an effective planning
tool to assess the capability of the distribution grid to accommodate PVs. HCA ensures reliability by alleviating operational boundary violations
caused by high penetration of DER. This study has developed a rural substation feeder model and conducted an iterative PV hosting capacity analysis
for various load conditions. Multiple hosting capacity constraints have been considered, and their impacts have been evaluated. The study’s
outcome demonstrates the application of dynamic inverter control settings to mitigate capacity restrictions.
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Taylor Dolan

Atmospheric Sciences

The role of ENSO on Atmospheric Patterns in the Great Plains of the United
States in the CESM2 Large Ensemble

The El Niño Southern Oscillation (ENSO) is a common teleconnection used for seasonal forecasts over the Great Plains of the United States. Prior
work has demonstrated that these impacts are typically greatest during the winter; + (-) phases contribute to warmer (colder) conditions,
respectively. Understanding how ENSO impacts temperature and precipitation events in a warming climate is vital for understanding risks to the
agricultural community.
The Community Earth System Model 2 Large Ensemble (CESM2) offers an unprecedented opportunity to investigate the roles of internal variability
and a warming climate on atmospheric patterns over the Northern Great Plains. The 100 members will be used to diagnose monthly teleconnection
indices during historical and SSP3-7.0 forcings. Atmospheric patterns will be synoptically typed using Self Organizing Maps and this will help identify
how specific patterns conducive to climate events are related to ENSO teleconnections.
25

Staci Gilpin

Educational Foundations
& Research

Fostering emerging online learner persistence:
The role of asynchronous and synchronous discussions

This study aims to contribute to the continuous improvement of online learning and thereby improve outcomes for online learners. Utilizing social
presence, the expectancy-value theory of motivation, and capitalizing on innovative technologies I advance a new framework that expands online
discussions. Students (n=80) participated in two different types of online discussions using multimodal asynchronous and synchronous technologies
and then completed a questionnaire about their experiences. The results validate this novel framework and demonstrate that (1) both types of
discussions tend to support social presence, (2) outside of the factor of convenience, students value synchronous discussions over asynchronous
discussions for the connection with peers that supports their learning, and (3) there are positive associations between social presence and values.
The recommendations I share call for a blended model of online discussion design that includes both asynchronous and synchronous opportunities.

26

Pavankumar Challa Sasi

Civil Engineering

Thermal Degradation of Per- and Polyfluoroalkyl substances (PFAS)

PFAS are a class of >6000 synthetic organic compounds used in the production of several consumer and industrial products such as, non-stick
cookware, firefighting foam, rain jackets, etc., Due to lack of regulations, these compounds have contaminated the worlds land, water and air.
Treatment using Granular activated carbon (GAC) has been the mostly used treatment technology to remove PFAS from water. We studied (1) the
thermal stability of PFAS compounds and (2) investigated their decomposition on spent GAC during thermal reactivation process. Decomposition of
PFCAs such as perfluorooctanoic acid (PFOA) on GAC initiated at temperatures as low as 200 °C. We also investigated PFAS compounds in three
different conditions (only PFAS (T1), PFAS with GAC (T2) and PFAS pre-adsorbed on GAC (T3)) in a closed system. The presence of GAC has
accelerated PFAS degradation at low and moderate temperatures (<400 °C).
27

Sonalika Singhal

Clinical Translational
Science

Association between Arsenic Level, Gene Expression in Asian Population, and
In Vitro Carcinogenic Bladder Tumor

The IARC classified arsenic (As) as “carcinogenic to humans.” Despite the health consequences of arsenic exposure, there is no molecular signature
available yet that can predict when exposure may lead to the development of disease. To understand the molecular processes underlying arsenic
exposure and the risk of disease development, this study investigated the functional relationship between high arsenic exposure and disease risk
using gene expression derived from human exposure. The study identified a unique set of 147 genes associated with arsenic exposure and linked to
molecular mechanisms of cancer. We developed bladder cancer risk predictive models that would be very helpful to forecast the outcomes of
arsenic exposed in humans. The model shows the highest prediction ability for recurrent bladder tumors based on a very small subset of the 147
genes resulting in AUC of 0.94 (95% CI: 0.744-0.995) and 0.75 (95% CI: 0.343-0.933) on training and validation data, respectively.

28

Volodymyr Lazar

Instructional Design &
Technology

LANGUAGE LEARNING STRATEGIES AND SECOND LANGUAGE DEVELOPMENT
IN THE DIGITAL AGE

New technological availabilities did expand and change their learning practices, flexibility of schedules, and approaches to their own way of learning.
Choosing indirect L2 learning strategies as their preferred way to master it, they mean that social-cultural and individually-relevant learning practices
is the way they take in L2 information. They also tell the instructors they are more inclined to follow the constructivist pathway in learning at the
expense of behaviorism and even cognitivism. Choosing online references, language learning websites, and online learning resources as their most
popular digital options, the L2 learner suits their need for language input thus supporting receptive language skills. Personal learners’ attributes as
correlational factors displayed an intricate statistically significant system of combinations with preferred usage patterns of digital technologies and
language learning strategies. A smoother pathway from learning a language to actually acquiring it is what is expected by the digital age L2 learner.
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Eli Peske

Chemical Engineering

Production of 2-Methyltetrahydrofuran From Corn Stover Derived
Levulinic Acid

This research is a follow-on of previous research to form a lactic and levulinic acid mixture from corn stover. Unfortunately, there is little market
demand for levulinic acid. Thus the goal is to optimize the transformation of the levulinic acid to a useful platform chemical, 2methyltetrahydrofuran (2-MethTHF), which has a more widespread commercial use. First a hydrogenation reaction takes place, transforming
levulinic acid into gamma valerolactone (GVL) by reaction with isopropanol. Next the GVL is reacted with hydrogen to form 2-MethTHF. Both
reactions are being optimized in custom designed and built bench scale continuous flow reactors. While the product 2-MethTHF can be used in a
variety of applications, our focus is on the production of liquid polyols which can be used in polymer foam products. A technoeconomic study will
also be performed to evaluate the feasibility of this process.
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Robert Chance

Geology

Unexpected Sediment Transport on Mono Basin Moraine, California

Hillslopes are ubiquitous features in landscapes, yet little is known about the erosional processes and transport rates of the fine grain sediments they
are composed of. These fine grain sediments (≤2mm) are the primary constituent particle size by weight in a hillslope, excluding boulders. Better
understanding of the transport rates and mechanics of fine grains mantling a hillslope will allow for improved calculations of slope stability,
forecasting of river sedimentation and pollution, and improve understanding of the physics of geologic granular materials. We conducted a 5 month
long experiment on the Mono Basin moraine in east central California in which 2 mm and 0.5 – 1.0 mm glass particles were used as surface tracers
transported downhill along with natural sediments. Preliminary results, unexpectedly, indicate that 2 mm grains have a greater transport rate than
0.5 – 1.0 mm grains. Further investigation into the processes that lead to these results
is needed.
31

Christine Lidenberg

Geography

MAPPING ICE PATCH ARCHAEOLOGY A CASE STUDY
IN THE CRAZY MOUNTAINS OF MONTANA

All over the world, the direct effects of climate change on our landscapes can be seen from the deepest trenches of the oceans to the highest snow
patches of the mountains. The Crazy Mountains in Montana contain more than 50 perennial ice and snow patches that are susceptible to warming
temperatures. With the use of remote sensing and geographic information systems, we can utilize aerial photos and calculated models to predict the
melting rate of the current ice patches. This information can prove to be useful when trying to identify areas of likely archaeological remains being
present. In the past humans were known to travel across the landscape in search of prospective areas to live and flourish. Archaeological remains
especially in alpine regions are at direct risk of being lost. With the use of geospatial technologies, we can mitigate and note these areas to prevent
history from being lost.
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Benu Bansal

Biomedical Engineering

Digital Histopathology of the Tumor Microenvironment

Digital pathology is a growing technology requirement in today's lab environment. Digital Histopathology for image analysis has been progressively
providing new possibilities for the repeatable and quantifiable study of histiocytic components of the tumor. Image analysis allows pathologists to
extend beyond cancer and incorporate the microenvironment study. A tumor and its microenvironment can either influence positively or negatively
as they constantly interact with each other. The immune tumor microenvironment (TME) has been found to have a broad prognostic and predictive
role in breast cancer.
The TME has broadly implied the existence of carcinogenesis. It accommodates tumor cells that interact with surrounding cells through the
circulatory to influence cancer progression. This research focuses on applying image analysis to examine the tumor microenvironment. It offers
profound insight into our understanding of the TME. This study aims to analyze the tumor microenvironment using digital pathology to detect the
tumor progression inside the human body using a machine learning algorithm.
33

Logan Twohey

Atmospheric Sciences

Microphysical Observations in the Melting Layer of Precipitating Clouds

In precipitating clouds, there is interest in the process of melting snow due to its importance in storm evolution. Observations of the melting layer
are available from aircraft profiles during ten NASA field campaigns. During the OLYMPEX field campaign, nine melting layer profiles were found.
Each melting layer was observed with a suite of airborne instruments that provide data on particle size, liquid water content, temperature, and
relative humidity. Particle size measurements are integrated to determine total mass throughout the melting layer, which is directly compared to
Nevzorov probe mass measurements. Such comparison is aided by conservation of mass through the melting layer and helps to quantify the
uncertainty in total mass. The total mass and uncertainty is important for improving radar retrievals and numerical models. Such improvements can
provide better rainfall total estimates and improve forecasts.
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Michael Herbert

Higher Education

Faculty Motivation for Research Productivity and Team Coordination

Academic research is becoming a more social process where the creation of scientific products, such as peer-reviewed journal articles, are
increasingly generated by teams. University faculty are often the coordinators of research teams, which can include the collaboration and
mentorship of graduate students. The current study examined faculty member’s motivation to conduct research and coordinate research groups
through the lens of Self-Determination Theory. Analysis of 821 science, technology, engineering, and mathematics (STEM) faculty indicated that
faculty members who reported more autonomous motivation for research were more likely to coordinate research teams. The results also suggest
that faculty who coordinate research teams also felt more related to their colleagues and autonomous in their research. This study contributes to our
understanding of the factors that motivate faculty members to coordinate research teams, which can support graduate student socialization into
research activities and knowledge production.
35

Ali Alinezhad

Environmental
Engineering

Removal of Forever Chemicals from Contaminated Soil Using Thermal
Decomposition

In this study, we found that thermal decomposition of per- and polyfluoroalkyl substances (PFAS) in soil was rapid at moderate temperatures of
400–500 °C, regardless of whether the soil was contaminated by a single PFAS compound or a PFAS mixture in aqueous film-forming foams.
Substantial degradation (>99%) of PFAS in soil, including perfluorooctanoic acid (PFOA), perfluorooctane sulfonate (PFOS), short-chain homologues,
cationic and zwitterionic precursors, and PFOA and PFOS alternatives, occurred in 30 min at 500 °C in both a sealed reactor in air and a horizontal
reactor under a continuous flow of N2. The effect of the initial PFAS level in soil (0.001–10 μmol/g) and soil texture was insignificant, provided a
sufficiently high temperature was applied. Furthermore, this study showed, for the first time, that kaolinite dramatically decreased the apparent
yield of F from PFAS heated at >300 °C, likely due to the chemisorption of F radicals on kaolinite. This phenomenon was not observed when kaolinite
and an inorganic fluoride salt (NaF) were thermally treated. Lastly, various nonpolar thermal degradation products of PFOA and PFOS were reported
for the first time. The profile of fluorinated volatiles, particularly perfluoroalkenes, was similar between these two chemicals. The results support a
radicalmediated degradation pathway of PFAS.
36

Mikhala Cooper

Biomedical Sciences

Deciphering breast cancer cellular reprogramming process via GATA3-PARP1
interaction

In eukaryotic cells, genomic DNA is packaged into chromatin, a complex of DNA, histones, and other proteins, which acts as a physical barrier to
many gene-regulating proteins, a.k.a transcription factors, like GATA3. GATA3 is an important biomarker for breast cancer (BC) and is also known to
be one of the most frequently mutated genes in BC. However, the function of GATA3 and its mutations in BC are not fully studied. In triple-negative
breast cancer (TNBC) cells, GATA3 can induce cellular reprogramming in the absence of its well-known co-factors FOXA1 and ER-alpha. GATA3 is
known to be site-specific and can only induce chromatin opening and enhancer formation at a subset of binding sites. PARP1 is an important protein
involved in TNBC treatment. Our preliminary data strongly suggest that PARP1 interacts with GATA3 in BC. Our objective is to identify the impacts of
GATA3-PARP1 interaction during the BC cellular reprogramming process.
37

Eric Christofferson

Nursing

Nurse Practitioners as Coaches in Men’s Health: Improving Utilization of
Primary Care

There is a gap in men’s health outcomes and the literature shows that men underutilize primary care and preventative health services. Nurse
practitioners are frequent providers in men’s health and coaching is one of their core competencies. This study looks at the research to determine if
coaching by nurse practitioners could be used to improve men’s utilization of primary care. A search was performed using CINAHL and PubMed and a
total of 11 qualitative studies were included for review. Masculine norms such as embarrassment of symptoms, self-reliance, discomfort with health
care, and inability to take time off work were discussed in the literature. None of the studies presented findings higher than grade C evidence.
Implications for practice suggest that coaching is an effective strategy in caring for all patients and may be particularly effective in improving men’s
utilization of primary care.
38

Rabie Fadil

Biomedical Engineering

Effect of Parkinson’s disease on CardioPostural coupling during orthostatic
challenge

The purpose of this study is to investigate if impairments in leg muscles contractions affect blood pressure (BP) regulation and postural balance in
patients with Parkinson’s disease (PD). Simultaneous BP, electrocardiogram, and electromyogram of the bilateral tibialis anterior, lateral and medial
gastrocnemius, and soleus were recorded from 26 patients with PD and 18 healthy controls during standing positions. Results showed that PD
patients have lower skeletal muscle pump response to blood pressure fluctuations compared to the healthy controls while no difference was found
in the muscle-pump baroreﬂex. Muscle-pump causality was lower for all muscles in PD patients compared to healthy controls. Our data suggests
that PD patients show a lower skeletal muscle pump to regulate blood pressure. The ﬁndings of this study can assist in the development of an
effective system for monitoring orthostatic tolerance via muscle-pump to prevent syncope and falls.
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Dawn Cleveland

Biomedical Sciences

Characterization of disease progression and tissue sequestration of relapsing
fever spirochete, Borrelia miyamotoi

An emerging public health threat is Borrelia miyamotoi disease. Borrelia miyamotoi is a bacterial spirochete transmitted via tick-bite and causes
severe symptoms in immunocompromised individuals and mild, self-resolving symptoms in immunocompetent individuals. Due to generalized
symptoms, there is limited data concerning B. miyamotoi infections in immunocompetent hosts. This poses a public health risk as there are unknown
long-term health consequences associated with B. miyamotoi infection.
Our objective is to characterize disease progression and tissue sequestration in immunocompetent hosts. By infecting mice with B. miyamotoi, we
can develop a timeline of quantified peaks that lead to relapsing fever symptoms and analyze tissues for sequestered B. miyamotoi. Our current data
show spirochetemia peaks every 5 days with infections lasting up to 21 days. However, it is unknown how long B. miyamotoi remains in tissues after
disease resolution. Developing a timeline of disease progression and tissue sequestration has both clinical and biological relevance.
40

Muhammad
Salahuddin

Educational Foundations
& Research

Indicators of Faculty Research Proficiency: A Systematic
Literature Review

Global formalization of knowledge depends largely upon the research productivity of university faculty; however, the skills that makeup a competent
researcher are undefined. The current study aimed to identify the components of faculty research proficiency in the social science domain. A
systematic literature review began by identifying 575 peer-reviewed journal articles from SCUPOS, PubMed, EBSCOhost, and Google Scholar.
Evaluation of titles and abstracts led to 50 papers for consideration. The final full-text literature review contained only seven peer-reviewed journal
articles published between 2010-2022 considering faculty research. A thematic analysis identified six major components of faculty research
proficiency: finding and reviewing literature; identifying research problem and designing a study; managing and analyzing data; writing research
protocol and report; disseminating research findings; and managing research project. These findings will facilitate the development of a competencybased test for measuring faculty research proficiency.
41

Hamed Taheri Gorji

Biomedical Engineering

A New Level of Food Safety Assurance: Combining Deep Learning and
Fluorescence Imaging to Identify Fecal Contamination on Meat Carcasses

Food safety and foodborne diseases are a significant global public health concern, and billions of people throughout the world are at risk.
Fluorescence imaging technology has proven its potential for the detection of fecal residue. This study investigated the use of fluorescence imaging
and state-of-the-art deep learning algorithms for detecting and segmenting areas of fecal matter in images of carcasses. An EfficientNet-B0 was
employed first to determine which meat surface images showed fecal contamination, and then U-Net was used to precisely segment the areas of
contamination. The model achieved a 97.32% accuracy (precision 97.66%, recall 97.06%, specificity 97.59%, F-score 97.35%) for discrimination
between clean and contaminated carcass images, and provided image segmentation of fecal residue with an intersection over union (IoU) score of
89.34% (precision 92.95%, recall 95.84%, specificity 99.79%, F-score 94.37%). The combination of deep learning and fluorescence imaging
techniques can be used to improve food safety assurance.
42

Wen Sun

Chemistry

Metal Oxide Nanoparticles at Functionalized Graphene Surface for
electrochemical Supercapacitors

In developing alternative renewable and sustainable energy supplies, supercapacitors have attracted significant attention due to environmental
friendliness, the capacity of safely providing high power, rapid charging with extremely long cycle life, lightweight and flexible, portable devices
properties. The materials of electrodes are essential parts of a supercapacitor, particularly their conductivities and activity surface areas. The current
method is based on reducing metal precursors and graphene oxide (GO) in a single step using glucose as a reducing agent. The rGO is a substrate for
the homogeneous growth of metal oxide nanoparticles to improve the electrical conductivity, while the metal oxide nanoparticles can serve as a
separator to inhibit the aggregation of the rGO and maximize the specific capacitance. The proposed synthetic method is accomplished without any
annealing or calcination process. This is an advantage in reducing energy consumption during the preparation step.
43

Samantha Rongstad

Nutrition

The Effects of the COVID-19 Pandemic on Weight and Contributing Health
Behaviors in Adults: A Literature Review

The COVID-19 pandemic led to the first nationwide lockdown in a century. This resulted in gym closures, layoffs, prioritized health care visits, limited
access to public transit, and more time spent at home. People who were participating in activities to manage their weight before lockdown may have
faced barriers to continuing or maintaining their weight loss. This literature review aims to look at original studies for factors that contributed to
changes in lifestyle in the adult population. The author searched PubMed, Embase, and Medline for studies conducted in the years 2020 through
2022. Results found that 38% of participants gained weight due to changes in activity level and eating habits. Participants who had established
healthy habits before lockdown were less likely to gain weight. These findings highlight a need for easier access to telemedicine by providing the
necessary tools to those in need through public policy and health care initiatives.
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Anne Marques Catarin

Music

The Four: the legacy of the friendship, advocacy, and collaboration between
four Brazilian music educators

Four music educators have made an outstanding contribution to music education in Curitiba, Paraná, Brazil. These four friends were active advocates
of making music available at no cost to people at any stage in their musical development.
Through their efforts, workshops, music festivals, masterclasses with internationally recognized musicians, conferences, ensemble groups, music
books, and materials have become available to the populace. Thus, their achievements have greatly enriched the musical scene in Brazil, making
Curitiba a renowned cultural metropolis in Latin America. In this research, I have presented biographical information about Father José Penalva, a
specialist in sacred music and music of the 20th century; Ingrid Seraphim, a harpsichord and piano player who nurtured Early Music performance in
Curitiba; Henriqueta Duarte, a fierce advocate and passionate piano teacher; and Henrique Morozowicz, a composer interested in developing
Brazilian composition to document their immense individual and corporate legacy.
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Duncan Oteki

Civil Engineering

Generating Mixture Inputs in Pavement ME for North Dakota’s Conditions

The mechanistic empirical (ME) pavement design approach is currently the preferred pavement design method adopted by most state highway
agencies (SHAs). The ME approach has proved superior to earlier methods because of its ability to incorporate specific conditions prevalent in the
road site and related to the fundamental material properties used in construction. However, the ME design approach requires a comprehensive
material input database in order to be used effectively. This study seeks to provide this material database for North Dakota by carrying out
laboratory tests on hot mix asphalt (HMA) mixes typically used in the region. This will equip the North Dakota Department of Transportation
(NDDOT) with an effective tool for providing structurally sound and durable pavements.
46

Eunsong Kim

Music

The Influence of the United States on the Development of the Korean School
Music Curriculum

This study was designed to examine the influence of the United States on the development of the Korean school music curriculum. During Joseon
Dynasty(1392-1910), American missionaries came into Korea and established westernized schools. Their presence influenced Koreans to implement
western music in their school curriculum. After World War II when Korea was divided into two parts, and South Korea was governed by the United
States until the government of the Republic of Korea was established. As a result, the modernized school curriculum was further influenced by the
United States and their music textbooks consisted of a large number of Western music. This research traces the development of Korean music
education and describes ways in which the United States’ contributions to the Korean music education curriculum can be seen even today.

47

Zinat Ara

Geography

Sheyenne River Peak Flow Trend Analysis and Climate Change: 1930 - 2019

The Sheyenne River is the longest river in North Dakota with a drainage basin of almost 7000 square miles. The river supplies water to many users in
the state, and changing climate can have an impact on this supply. Discharge data from the USGS gage at West Fargo, ND were collected for the
period 1930 to 2019. Mann-Kendall trend analysis was used to analyze data for time periods of 90, 70, 50, 30, 15, and 10 years. The analysis looked
at mean annual flow, peak flow due to snowmelt runoff, peak flow due to rainfall, 7-day low flow in summer, 7-day low flow in winter, high flow
days, and extreme flow days. The results show an increase in peak flow for all the parameters during these time periods.

48

Kaisa Siipola

Higher Education

Student Success on IAS Students

This literature review addresses factors that impact student belonging and wellbeing and how students can achieve a sense student belonging on
campus. The sources selected for analysis emphasize the challenges, perceptions, mental health, social integration, and campus resources that can
benefit specific diverse student populations. Student populations are constantly evolving in higher education from the moment they arrive on
campus each academic year. Therefore, by identifying the challenges and perceptions that students in diverse populations face, there are ways that
colleges/universities can tailor their student support services to meet their needs and goals. Highlights from a report will cover the practices that
three colleges are using to engage with students to help them succeed in college. Finally, a program plan will be proposed that focuses on students
who identify on the autism spectrum (IAS). Theories on transition and identity development will guide the goals and outcomes of the peer-to-peer
program.
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Chrys Folden

Communication

Communicating Alzheimer’s Disease: A Content Analysis of Webpages
Focusing on Alzheimer’s Disease

Alzheimer’s disease (AD) patients and care givers often turn to online resources while managing symptoms for this chronic disease. This study aims
to assess the content and readability of targeted web search results. We compiled all search results using two search terms – Alzheimer’s Disease
and Senile Dementia – and garnered 267 webpages after removing pages that met the exclusion criteria (e.g., duplicates). The content analysis of
267 webpages showed that most webpages (n=227, 85.7%) did not provide link for research studies that were explained in the webpages. The
average grade level for 267 webpages was 13.25 with a significantly higher grade level for webpages by educational institutions (M=14.87, SD=3.56)
than by health care organizations (M=12.12, SD=2.69, p<.01) and websites specialized in AD (M=12.51, SD=2.09, p<.01). The findings highlight the
gap in communicating AD online with a great need for better connecting the scientific research and medical community and general audience.

50

Seyedmojtaba Shahabi

Computer Science

WoundAssure 3D thermal imaging module: Possibilities to identify early-stage
pressure ulcer

Medical thermography is a non-contact and non-invasive imaging technology that has a variety of clinical applications. 3D thermography is a costeffective technology that enhances and improves visual communication, allowing physicians to look at the temperature of the human body surface
from different angles in a three-dimensional space. This study proposes a low-cost, compact, and portable 3D medical thermography technology.
The mobility associated with this technology allows seamless thermal mapping of a large part of the human body.
A thermal-infrared camera and a depth camera are securely mounted in close proximity in our system. As a person moves the device around the
human body, this system builds an accurate 3D thermogram model by combining cloud points from each new measurement. Additionally, our
technology benefits from a low-cost thermal sensor, which dramatically cuts the price.
51

Di Wu

Music

The influence of western music graded examination
on Chinese music education

The purpose of this research was to investigate the British ABRSM graded piano exam syllabus to examine how western music assessment has
impacted Chinese piano instruction. The study reveals that there has been a shift from concentration on music theory and playing techniques to
focus on the cultivation of music literacy and the aesthetic appreciation of music as an art. Two specific research questions informed this study: (1)
what kind of experiences do students gain from participating in the ABRSM piano exams and (2) what changes have been made in current piano
instruction compared to traditional piano pedagogy? Findings emerged concerning how the ABRSM syllabus has broadened piano music education
both in college music curriculum and after-school music programs in mainland China. These results also have implications regarding multicultural
perspectives in music education.

52

Muneer Shaik

Chemistry

New aliphatic polyesters with high glass transition temperature via ringopening alternating copolymerization of epoxides and
cyclobutane containing anhydrides

Copolymerization of a series of novel cyclobutane containing anhydrides with epoxides using zinc amido-oxazolinato complex as a catalyst has
afforded polyesters with moderate molecular weights (Mn = 3.1-3.8 kDa) and narrow molecular weight distributions (1.26-1.35). NMR studies of the
polymers resulted in completely alternating enchainment of monomers and provide pure polyesters. By varying both the epoxides and anhydrides,
we were able to tune the Tg of the resulting polymers, ranges from 64 oC to an exceptionally high 165 oC.
53

Jordan Jaeger

Educational Foundations
& Research

Examining the Relationship of Covid Stress and Covid Research Impact with
STEM Faculty’s Research Success

This study examines covid-19 stress and level of positive/negative covid-19 impact on research. We examined if there was a linear pathway from
covid-19 stress and research impact to general stress, and in turn perceived research success. Levels of covid-19 stress and research impact we also
examined among gender and field of study. Findings from a structural model indicate covid-19 stress had a positive linear relationship with general
stress, covid-19 research impact had a negative linear relationship with general stress, and general stress had a negative linear relationship with
perceived success. Further, women reported more covid-19 stress than men, and those in social sciences and natural sciences reported more covid19 stress than those in Math and Engineering. Lastly, Those in Social Sciences experienced more positive research impact than those in Math and
Engineering. This research can be used to target populations that may need more mental health resources during a pandemic.
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Jappreet Gill

Biomedical Engineering

Ancestry Estimation

Empowered by modern sequencing technologies, there has been a massive increase in the amount of sequencing data generated. This has helped us
understand the ancestral background and population structure for humans, animals, bacteria, and plants. Due to globalization and human travel,
admixture in the human population has increased. Admixed population arises when two historically separate populations get mixed due to mating.
Over the past decade, studies of ancestry estimation have gained a lot of interest due to its use in both population genetics and medicine. The main
goal of ancestry estimation is to infer the constitution of an individual’s population of origin based on our understanding of natural populations. Selfreported ancestry information has proven to be inaccurate; therefore, the use of genetic information can be helpful to accurately measure an
individual’s ancestral constitution. We will discuss a pipeline to generate ancestry estimation from RNA and whole exome sequencing data using PCA
and admixture software.
55

Blessing Okosun

Biology

The dual regulatory role of Vascular endothelial growth factor (Vegf) in neural
and vascular development in the mouse cortex.

The neural and vascular systems of the mammalian cortex develop in concert, and there is considerable potential for molecular interdependence
during early cortex (forebrain) development. An understanding of integrated development of the neural and vascular systems can determine
mechanisms of cortical development disruption that can lead to central nervous system pathology. The developing forebrain of a mouse is a simple
stratified neuroepithelium that gradually develops into a complex, multilayered cortex in parallel with the formation of the vascular plexus. A critical
question in neural development is how neurogenesis, gliogenesis, and angiogenesis are coordinated during cortical development. One candidate
factor is the Vascular Endothelial Growth Factor –A (Vegf), a member of a large group of potent cytokines that has several protein isoforms. The
predominant Vegf isoforms in the mouse are Vegf 120, Vegf 164, and Vegf 188, and the perivascular pericytes produce them. They differ in the
number of amino acids, the composition of their protein domains, and their expression level in different tissues. One of the main biologically
relevant differences in the isoforms lies in the amino acids that confer the ability to bind to heparan sulfate proteoglycans (HSPG) on the cell surface
and in the extracellular matrix. Vegf164 is the predominant isoform in the brain, bears some of the HSPG-binding amino acids, and is both diffusible
into the microenvironment and retained locally.
In contrast, the largest isoform (Vegf 188) binds tightly to HSPG, while the smallest isoform (Vegf 120) diffuses freely in the microenvironment. My
hypothesis is that the pericyte-derived Vegf isoforms influence neural stem cell (NSC) fate determination during the process of vascular investment
in the developing cortex. I utilized primary NSC cultures derived from transgenic mice that express a single or combination of Vegf isoforms to test
this hypothesis. The NSC was isolated to the clonal level to ensure that any differentiation changes observed were due to the potential of the original
stem cell rather than linked to a heterogeneous starting population. The cells were treated with vascular-derived growth factors to determine the
changes in NSC differentiation associated with the different treatment conditions. Cell fate determination was assessed with quantitative real-time
PCR and cell type-specific immunolabeling. This study will help determine the cell fate potential of primary NSC cultures that lack the predominant
Vegf isoform. The long-term goal is to use clonal populations from all the Vegf isoform-expressing cortical stem cell populations. This will help us
determine the role of Vegf in early cortex development.
Funding support for the project is from NIH-COBRE Phase II: Epigenetics and Epigenomics of Health and Disease: 2P20GM104360-06A1, R. Vaughan,
PI and D.Darland, Project 2 Leader.
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Kalli Schaefer

Biomedical Engineering

Selected Gene Expression in Patients with Triple Negative Breast Cancer

Accounting for 12% of breast cancers in the United States between 2012 and 2016, triple-negative breast cancer has a poor prognosis when
compared with other subtypes of breast cancer. Androgen-receptor has been previously studied and found to be associated with a worse overall
survival in patients with tumors lacking its expression. Biomarkers ESR1, FOXA1, and GATA3 have also been useful in predicting breast cancer survival
based on race. The goal of this study was to determine the relationship between Androgen Receptor and biomarkers ESR1, FOXA1, and GATA3 in
patients with triple-negative breast cancer. Human microarray data from patients with triple-negative breast cancer was assembled from publicly
available datasets. Correlation analyses were performed, and statistically significant correlations between androgen-receptor and FOXA1, and
androgen receptor and GATA3 were found. These preliminary analyses suggest the relationship between androgen receptor and biomarkers FOXA1
and GATA3 warrants further study.
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Nafisa Bala

Chemistry

Thermal desorption and pyrolysis method for determination of fungicides

Thermal desorption-pyrolysis gas chromatography-mass spectrometry (TD-Py-GC-MS) analyses show the potential to be effective for determining
wood preservatives and studying aging of wood-based materials without extensive sample preparation. This study introduces a new fast and
effective TD-Py-GC-MS method for the quantitative determination of fungicides along with wood constituents. Various thermal desorption and
pyrolysis temperatures and times were tested to quantitatively determine concentrations of various fungicides such as tebuconazole, propiconazole,
permethrin, 3-iodo-2propynyl butylcarbamate, chlorbufam, hexaconazole, and azaconazole in wood samples. The analytes’ responses at different TD
temperatures were compared and TD temperature of 275°C for 20 seconds was determined as the optimum for the analysis of wood preservatives.
The pyrolysis from 275°C with ballistic heating to 500 °C & 20 s hold showed the effective determination of characteristic wood constituents. The
combination of optimal TD and Py steps in TD-Py-GC-MS method will be applied in the characterization of aging in window-treated corner sections.

58

Shree Bade

Energy Engineering

Control Strategies of Hybrid Power Plants

The penetration rates of renewable energy sources such as wind and solar have drastically expanded for a decade due to increased environmental
concerns and market acceptance. The decrease in wind turbine, PV and battery prices in recent years, has led to a growth in renewables installations
and makes an attractive solution for the plant developers to consider the energy mix in the power system and form a hybrid power plant. In a gridconnected HPP, the plant developers hold the controllability of the entire HPP assets and how the HPP owners perform the energy management as a
single conventional plant with the external market/operators like transmission system operator (TSO), energy market and ancillary service market is
essential. A set of simulations are carried out to verify and demonstrate the performance of the dynamic models and HPP control dispatch strategy
for different control functionalities in the Matlab Simulink environment.
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Ayla Morehouse

Biology

Wildlife Genetic Movement Aids and Barriers: a Muskrat’s Tale

Understanding movement patterns across a landscape is an essential tool for wildlife managers to understand and predict population dynamics,
interactions, and susceptibility to disease and environmental changes. We seek to understand what landscape features may hinder the movement of
muskrats, a small semiaquatic mammal that relies on ditches and shallow wetlands for habitat and local movement. In this study we genotyped
twelve microsatellite loci in over 400 muskrats across the state to determine relatedness of individuals across the state to determine if population
genetic structure indicates candidate barriers to movement in the landscape, such as watershed boundaries or major riverways. Five population
subgroups emerged, largely representing the watersheds from which the samples were collected (Devil’s Lake watershed, the Red River Valley
watershed, the James River watershed, and the Missouri River watershed), and this is consistent with the working theory that watershed boundaries
may form a landscape feature that limits muskrat movement.
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Musabbir Talukder

Chemical Engineering

A future towards machine learning assisted membrane fabrication

Membrane fabrication is a multivariate operation. For a green and cost-effective separation process, transition into membrane separation is crucial.
For that, an efficient method for membrane material selection and optimization of fabrication is needed. Polymer is a potential membrane material
with its tunable and wide range of properties. The large enough dataset in explored polymer membranes creates an opportunity for machine
learning (ML) algorithms to be explored and gain an understanding of membrane designing for desirable separation performance. In this report, we
try to stipulate recent efforts to utilize ML to get insights on novel membrane material discovery and fabrication. A future direction in material
selection and optimization for membrane fabrication is outlined. In data mining, systematic inclusion of post-fabrication data is discussed. For a
better understanding of the fundamental domain knowledge and experimental experience relation, hybrid models are also explored under the
future scope.
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Sameera Pathiranage

Physics

Probing electrical properties of silicon nanoparticles thin film using noncontact methods; X-ray photoelectron spectroscopy and
electrical circuit

We measured X-ray photoelectron spectroscopy (XPS) of a thin film of Si nanoparticles (SiNPs) while applying a DC or an AC external bias to calculate
its resistance and capacitance. The measurement consists of the application of 10.0 V DC and square wave pulses of 10 V amplitude to the sample at
various frequencies ranging from 0.01 Hz to 1 MHz while recording X-ray photoemission data. To analyze the data, we proposed three different
models with varying degrees of accuracy. The calculated resistance and capacitance values agree with each other within the accuracy of the
calculation.
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Nadhem Ismail

Chemical Engineering

Efficiencies and Performance of Commercial and New Oilfield Antiscalants for
Calcium Carbonate Inhibition

Mineral scale formation, in particular calcium carbonate, continues to persistent across various industries ranging from oil and gas to desalination.
Consequences of scale formation can be dramatic, and often leads to production shutdown. Antiscalants are widely used to inhibit scale formation
within reservoirs, wellbore tubing and equipment, but according to literature their inhibitory ability remain limited and most often questionable.
This study aimed to investigate the inhibition efficiency and performance characteristics of most common commercial and an in-house synthesized
formulations. Seven antiscalants, three from different manufacturers and three in-house formulations produced via grafting polymerization at
various concentrations were tested in batch experiments for the inhibition of calcium carbonate. Positive compatibility test results were achieved
prior to testing by mixing two incompatible cationic and anionic brines. The inhibition efficiency was calculated by the amount of calcium ions left in
solution that was determined by ICP-OES. Several observations were highlighted from the study findings. First, the inhibition efficiency appeared to
increase with increasing temperature and pH after 16 hours of reaction time. Second, the inhibition efficiencies were higher at lower inhibitors’
dosages. Finally, the commercial antiscalants appeared to reach a plateau of about 68% efficiency at brine solutions salt concentrations beyond
85,000 ppm. Two of the inhouse formulations resulted in 83% and 87% inhibition efficiencies at brine concentrations up to 60,000 ppm. The third inhouse formulation showed a much lower efficiency at brine salt concentrations below 85,000 ppm, but exhibited an interesting and promising
corrosion inhibition of carbon steel.
63

Mansurat Abdulmalik
Ali

Environmental
Engineering

A Review of Fate and Transport of Microplastics in
the Natural Environment

Microplastics are often defined as plastic particles less than 5 mm in size. Microplastics are becoming an emerging pollutant and a source of concern
for public health as wastewater and drinking water treatment plants have been recognized as a potential pathway to which microplastics is
transported into the environment. This review summarizes recent literatures on the fate and transport of microplastics in the environment and their
occurrence and removal in water treatments. From our observation, over 80% of microplastics found in effluents of water treatment are particles
less than 500 µm and the removal efficiency of microplastics using a combination of treatment processes across the system ranges from 2 to 98.9%.
Filtration was identified as the most effective method of microplastic removal with efficiency ranging from 85% to 99%. Also, the prevailing type of
microplastics identified in water treatment facilities are PE, PP, PS, PA, PU, PET, PEST, PVC, and nylon
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James Sullivan

Civil Engineering

Use of LiDAR and Synthetic Bathymetry to Develop Stream Cross Sections for
Alternative Modeling of Streamflow Using HEC-RAS

Analysis of streamflow is critical to flood protection. A key element of modeling river hydraulics are cross-sections to define the shape of the
channel. Traditional data to develop cross-sections includes digital elevation models (DEM) from photogrammetry and field surveys. More recently,
airborne LiDAR (Light Detection and Ranging) has enabled the collection of high-density DEM data. However, the near-infrared radar used in LiDAR is
reflected by water and is unable to collect data in the submerged portion of the stream channel. One solution is to approximate the submerged
channel cross-section with a synthetic bathymetry such as a trapezoid shape. In this study, a synthetic bathymetry model is compared to an existing
model of the Tongue River in North Dakota with field surveyed cross-sections. While it does not replace field survey data, synthetic bathymetry could
provide an additional tool for hydraulic studies where survey data is not available.
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Vladimir Zotov

Chemistry

Synthesis and Characterization of Degradable Hyperbranched
Poly(silyl ether)

Hyperbranched polymers give rise to different properties than linear polymers such as high surface areas and open ending groups allowing further
functionalization. Poly(silyl ether)s (PSEs) have good degradation properties which can be used in several applications in industrial, environmental,
and medicinal fields. In this study, hyperbranched PSEs have been synthesized by an A2 + B3 approach and their properties are being fully
characterized, particularly for medicinal applications.
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Temitope Bankefa

Energy Engineering

Mitigation of Aerosol Impacts from Coal
Combustion Processes

Combustion of low-rank coals for power generation can result in significant fouling of heat-transfer surfaces, reducing boiler efficiency and increasing
maintenance costs. The formation of alkali-sulfur compounds has been identified as a bonding medium for coal ash, leading to fouling growth.
Methods such as fuel blending and switching and extensive combustion monitoring are currently employed to mitigate these types of fouling,
however, targeted solutions that eliminate alkali vapors from the combustion process can be a viable solution to mitigating these deposits growth.
This work describes laboratory-scale experiments on a 10-kW down-fired combustor to demonstrate the effectiveness of using low-cost alkali
sorbents to capture vaporized alkali species released during combustion of high sodium fuels. Size-segregated ash samples are collected using
gravimetric impactors and analyzed to determine the ash chemical composition and size distribution of the alkali species, as these correlate with
their propensity to act as fouling agents.
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Zachary Bailey

Chemistry

Poly(silyl ether)-Based Nanoparticles for Use as A Potential Nanocarrier

Polymeric nanoparticles present a method for cancer treatment through selective targeting and controlled release of drugs. Poly(silyl ether)’s (PSEs)
based nanoparticles show promising use due to the presence of an Si-O-C bond exhibiting hydrolytic degradation. In the current study, we have
prepared and characterized a series of PSEs from polyethylene glycol (PEG) based diols and PSEs-based nanoparticles. The encapsulation and release
of payload by these nanoparticles are being studied and optimized.
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Innocent Anosike

Environmental
Engineering

Containing and curbing the spread of COVID 19 pandemic in Water and
Wastewater Services in Grand Forks and North Dakota, USA

The impact of the scourging Corona Virus 2019 (COVID-19) pandemic in the world is a grave concern because of the transmission and infection
methods of the deadly virus. The detection of the virus in aquatic environment (most especially in rivers, lakes, groundwater, drinking water
reservoirs and storage facilities, swimming pools, and wastewater facilities) is of great importance because water is the link to environment and
health. Therefore, contaminated water bodies and sources during this COVID 19 era raises concerns regarding the impacts of water on environment
and health of humans and animals, especially in relation to water-borne, water-washed, and water-related infections and transmission.
This research which will review the current state of water, environment and health regarding Severe Acute Respiratory Syndrome – Corona Virus 2
(SARS – CoV-2) 1presence in wastewater, excreta, and water bodies in Grand Forks and in North Dakota at large; 2the possible means of detecting
SARS – CoV-2,
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Yingfen Wu

Chemistry

Multifunctional Nanoparticles for Magnetic Resonance Imaging-Guided
Synergistic Photodynamic/Photothermal Therapy

Synergistic Photodynamic/Photothermal Therapy (PDT/PTT) offers advantages over conventional cancer treatments. However, the PDT/PTT is
limited by the oxygen levels within the solid tumors. The goal of this study was to develop a multifunctional nanoparticle that shows high therapeutic
efficiency with the help of MRI. To achieve this, we used PSMA as a crosslinker and incorporated Mn ions for two purposes: (a) to produce O2
because of H2O2 catalysis to reverse the hypoxic tumor microenvironment and improve the therapeutic efficiency of PDT, and (b) to provide an MRI
contrast agent to generate timely feedback of tumor growth and progression. PCPDTBT was used as a near-infrared absorption agent and
subsequent value in improving PTT efficiency. The nanoparticles synthesized were designed to have the potential to synergize PDT/PTT in
combination with real-time MRI to enhance treatment and imaging potential for cancer therapy.
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Jacob Moll

Geography

Indicators of Climate Change for the Red River of the North

River discharge rates have the potential to change due to changes in precipitation and other climate factors. The Red River of the North in Grand
Forks, ND is a river prone to flooding and has historically caused large floods. This presentation aims to use discharge data from the USGS and
precipitation data from NOAA to answer the question; How do Red River flow trends compare to Grand Forks precipitation rates over the past 100
years? The nonparametric Mann-Kendall test was used to identify significant increases in mean annual discharge of the Red River for the past 100,
75, and 50 years. Mean annual precipitation due to rainfall experienced similar increases. These results strongly suggest that changing climate
conditions are impacting the Red River. Further study is needed to better detail these connections, and potential impacts from these changes to
river flow.
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Gbadegesin Adeyemi

Petroleum Engineering

COMPARISON OF THE PERFORMANCE OF GUAR GUM AND XANTHAN GUM
BIOPOLYMERS FOR ENHANCED OIL RECOVERY SIMULATION APPROACH

The demand for energy in the world has grown as a result of technology and lifestyle advancements. In order to meet global energy demands, it is
important to boost petroleum reserves and production capacity. This paper compared the effect of using guar gum and xanthan gum polymer of
various weight percentages on oil produced and oil recovery in a reservoir. The Schlumberger Eclipse simulator was introduced and used in this
project to validate the various cases. Simulations were run at various weight percentages for guar gum and xanthan gum polymer respectively.
Results were then generated and compared to determine which case and what weight percentage yielded optimum oil recovery. It was discovered
that guar gum polymer yielded a better recovery factor of 10.8% compared to that of xanthan gum polymer which gave a recovery factor of 10.5%.
Therefore, guar gum polymer is a better polymer for efficient enhanced oil recovery.
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Robert Boyd

Physics

Thermal deposition of Sn onto Natural MoS2

Since the discovery of graphene and its various unique mechanical and electrical properties, the study of 2D materials has been at the forefront of
material research. Stanene is a relatively less studied 2D material consisting of Tin (Sn) atoms. Sn has two allotropes α-Sn and β-Sn. α-Sn is a lowtemperature phase semiconductor with sp3 hybridized covalent bonds. On the other hand, β-Sn is a metal with a body-centered tetragonal structure
and is stable at room temperatures. In this study, we explored the possibility of growing 2D Sn layers on freshly exfoliated MoS2 samples. First, we
deposited Sn from resistively heating a tungsten (W) wire covered with Sn under Ultra-high vacuum (UHV) conditions. Then, we measured Scanning
Tunneling Microscopy/Spectroscopy (STM/STS). The motivation behind the proposed research is to explore the possibility of growing 2D Sn on MoS2
and study its physical and electronic properties.
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Solene Bechelli

Biomedical Engineering

A comparison of Machine Learning/Deep learning algorithms for the
classification and prediction of cancerous tumors

With cancers being one of the leading causes of death, research in this field has considerably increased over the past decades. One way to improve
the recovery chances in patients is its early detection. Moreover, with the improvements of Machine Learning algorithms, the determination of early
diagnosis is made easier. In this study, we compare the performance of different algorithms from Linear regression and classification tree to pretrained models such as ResNet50 or VGG16. In addition, we develop our own Convolutional Neural Network. We show that in addition to a similar
performance in terms of accuracy, our CNN model provides much faster prediction than the pre-trained models.
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Neda Rezagholizadeh

Biomedical Sciences

HIV-1 Tat induces endolysosomal dysfunction via SLC38A9

Human immunodeficiency virus type 1 (HIV-1) remains a global pandemic, with 40 million infected people worldwide. HIV-1 is linked to HIV-1
associated neurocognitive disorder (HAND). The HIV-1 transactivator of transcription (Tat) protein accumulates inside the endolysosome in central
nervous system (CNS) cells, deacidifies the endolysosome, and disrupts its function. Tat finally escapes the endolysosome to start replication in cell
nucleus. Preliminary studies showed that arginine-rich domain of Tat was responsible for Tat-induced endolysosome dysfunction. Solute Carrier
Family 38 Member9 (SLC38A9) is an endolysosomal arginine-sensor regulating amino acid transport. SLC38A9 interacts v-ATPase, the major
endolysosome pH regulator. Notably, preliminary studies revealed an alleviated level of Tat activity in SLC38A9 knockdown cells. Hence, we will
investigate the mechanism(s) whereby Tat deacidifies endolysosome and escapes endolysosome in rat hippocampal neuronal cultures. Genetic
engineering and pharmacological intervention techniques will be utilized to determine the function of SLC38A9 in Tat-induced endolysosomal
dysfunction leading to HAND.
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Kristen Stromsodt

Biomedical Engineering

Spatial Frequency Domain Imaging

Human tissue is a highly structured and heterogeneous substance that is made of numerous chemical constituents, including oxygenated and
deoxygenated hemoglobin, which helps reveal the state of disease in a tissue sample. Optical imaging has become a valuable approach for
measuring the essential tissue properties non-invasively. However, existing systems are either bulky or have long acquisition times, limiting their
potential for clinical applications. In this study, we describe a portable spatial frequency domain imaging system that consists of a digital micromirror
device, LEDs, a CMOS camera, and a 3D-printed housing. The system works by projecting a 2-D sinusoidal light patterns onto a sample, processing
the reflected pattern, and determining the optical scattering and absorption coefficients of the tissue. Using these coefficients, we can determine
various properties of the sample and therefore help physicians make a diagnosis in real time.
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Sarah Reagen

Chemistry

Synthesis of red-emissive porphyrin-based graphene quantum dots (PGQDs)
using biomass-derived material for in vitro cell imaging

Red and near infrared emission light is a highly desirable feature for fluorescent nanoparticles in biological applications mainly due to longer
wavelengths more easily being able to penetrate tissues, organs, skin, and other organic components. Graphene quantum dots (GQDs) contain
unique optical and electrical features and thusly are used in cell labeling applications. Their most desirable features come in the form of low toxicity
and biocompatibility; however, GQDs typically have blue or green emission light and not the more advantageous red/NIR emission light. In contrast,
porphyrins are a subgroup of heterocyclic macrocycle organic compounds that naturally contain red/NIR emission light. However, they have poor
photostability and are prone to self-quenching. In this work, meso-tetra(4-carboxyphenyl)porphine (TCPP) is used in tangent with cis-cyclobutane1,2-dicarboxylic acid (CBDA-2), a biomass derived organic molecule, to synthesize “green” porphyrin-based graphene quantum dots (PGQDs) with
red-emission light and improved photostability for in vitro confocal cell imaging.
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Nazim Belabbaci

Biomedical Engineering

Machine Learned Entropy for Phase Transitions in Aromatic Compounds

Aromatic compounds are involved in many chemical processes, for instance, as solvents or combustion products, and have been increasingly used in
organic photovoltaics [1]. Here we develop a machine learning (ML) model for entropy on the example of benzene, anthracene, phenanthrene and
coronene. To this end, we generate a dataset for the training of the ML model by carrying out molecular dynamics simulations of the condensed
phases for each compound. Building on results from prior work [2], we use all-toms force fields to model these molecules, and carry out an extensive
sampling of the parameter (temperature, density) space to generate the dataset. The dataset is then used to train and validate a ML model for the
rapid determination of entropy, and the exploration of phase transitions processes.
[1] X. S. Zhao and J. I. Siepmann, J. Phys. Chem. B 2005, 109, 11, 5368–5374.
[2] Cen-Feng Fu and Shan Xi Tian, J. Chem. Theory Comput. 2011, 7, 7, 2240–2252.
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Danielle Germundson

Clinical Translational
Science

An unscratchable itch: A potential role for histamine in food allergy-induced
behavioral changes

Most physical symptoms of food allergy are caused by histamine released from mast cells, an immune cell subtype. Histamine is also important in
the brain, involved in maintaining normal brain function and pathological conditions. While food allergy is sometimes associated with behavioral
disorders, the underlying mechanism is unknown. We hypothesized that mast cells might contribute to allergy-associated behavioral changes by
releasing excess histamine in the brain of allergic individuals upon exposure to offending foods. Using a mouse model of cow’s milk allergy, we
observed that allergic mice had greater mast cell numbers and elevated histamine levels in the brain, accompanied by increased depression-like
behavior. Interestingly, the depression-like behavior was absent when allergic mice were give antihistamines, suggesting histamine dysregulation
contributed to the behavior changes. These results suggest food allergy testing, allergen avoidance, and/or antihistamine use may be effective
preventative and therapeutic strategies in some forms of behavioral disorders.
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Ala Eddine Aoun

Petroleum Engineering

Techno Economic Assessment of gas Re-injection to Reduce Gas Flaring
in the Bakken

Flaring of associated gas from oil wells and the excess gas from gas-processing units is one of the most prominent producers of greenhouse gas
emissions. Yearly, the petroleum industry wastes billions of cubic feet of natural gas and adds millions of tons of CO2 into the atmosphere. Oil
production from the Bakken and Three Forks formations has significantly increased over the last ten years without commensurate augmentation of
gas capture infrastructure, which consequently resulted in increased flaring of the associated gas. North Dakota Industrial Commission (NDIC) has set
rigorous regulation to reduce flaring. However, operator companies are experiencing challenges to meet the NDIC gas capturing limit of 95%,
therefore, oil production is curtailed. On the other hand, oil recovery from unconventional reservoirs remains very low (less than 10%) despite
advancements in the horizontal drilling and multistage hydraulic fracturing technology deployment.
The main objectives of this study are to evaluate technically and economically the feasibility of deploying gas re-injection in the Bakken formation as
a means to increase oil recovery, reduce flaring and meet the NDIC’s minimum requirements. The techno-economic assessment utilizes reservoir
simulation inputs and outputs such as production rate, fluid composition, fluid injection rate and composition, and bottom hole flowing pressure to
provide detailed costs and revenue estimation of injection and production. Different gas injection schemes were investigated, and surface
equipment and gas injection network were modeled and optimized. It was substantiated that gas re-injection can increase oil recovery by 16%, with
return in investment of 300%. The economic results obtained in term of Net Present Value at discounted rate of 10% is positive value indicating the
potential profitability of the project.
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JamesGuy Gierisch

Geography

Analyzing Flow Data of the Turtle River, North Dakota in search of Climate
Change Indicators

The research in this paper has been conducted to search for climate change indicators based on the Turtle River in North Dakota. To do this, flow
data was gathered from a USGS stream gauge positioned south of the Turtle River State Park, near Arvilla, North Dakota. This data ranged from 1992
to 2021 and was subdivided into additional metrics of 10 and 15 years. From here, I processed the data through an excel program, called the
Mankesen’s 1.0. I used seven different categories of data: mean annual data, 7-day low flow winter (Nov.-Apr.), 7-day low flow summer (May-Oct.),
peak flow snowmelt (Mar.-May), peak flow rainfall (Jun.-Nov), high flow days, and extreme flow days. The results of this data show an increase trend
in high days for the 30- and 15-year spans with a 0.05 level of significance, which can be an indication of climate change.
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Dilini Ekanayake

Biomedical Sciences

Multiparameter flow cytometry for characterization of brain immune cell
populations in a mouse model of cow’s milk allergy

Food allergy afflicts 8-10% of the U.S. population. Although typically associated with anaphylaxis, not all food allergies cause severe immediate
reactions. Cow’s milk allergy (CMA), which often results in milder symptoms, has been associated with neurological disorders. However, how allergic
inflammatory signals in the gut reach the brain is unclear. We hypothesize that activated immune cells serve as the mediator of gut-to-brain
communication. Our goal is to identify brain-migrating immune cells and their functional characteristics responsible for molecular, cellular, and
behavioral changes in a previously observed mouse model of CMA. Therefore, we designed and optimized a 13-color flow cytometry panel to
quantitate and capture differences in immune cell markers potentially involved in brain dysfunction. Investigating the immune cell types associated
with neuropathology in the CMA mice may lead to identifying new therapeutic targets outside of the brain for allergy-induced neurological disorders.
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Shuai Xu

Energy Engineering

In Situ Synthesis of Graphene-Coated Silicon Monoxide Anodes from CoalDerived Humic Acid for High-Performance Lithium-Ion Batteries

Silicon monoxide (SiO) is attaining extensive interest amongst silicon-based materials due to its high capacity and long cycle life. However, its low
intrinsic electrical conductivity and poor coulombic efficiency strictly limit its commercial applications. Here low-cost coal-derived humic acid is used
as a feedstock to synthesize in situ graphene-coated SiO composite (SiO/G) with a facile method. The SiO/G anode presents an initial discharge
capacity of 1937.6 mAh g-1 at 0.1 A g-1 and an initial coulombic efficiency of 78.2%. High reversible capacity (1023 mAh g-1 at 2.0 A g-1), excellent
cycling performance (72.4% retention after 500 cycles), and rate capability (774 mAh g-1 at 5 A g-1) are also achieved.
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Njiru Mwaura

Civil Engineering

Modelling Validation of the Behavior of Thin-Walled Circular Steel Tubular
Columns under Pushover and Cyclic Loading.

Thin-walled circular steel tubular columns have been used as bridge piers widely around the globe because of their excellent seismic performance:
ductility, strength, and energy dissipation capacity. Accurate numerical models are necessary to evaluate the pushover loading, cyclic loading
performance and loading bearing mechanism of thin walled circular steel tubular columns modelling bridge piers. The effects of cyclic loading on the
behavior of the thin-walled circular steel tubular bridge piers are evaluated through analysis of failure mode, hysteresis curve, envelope curve,
stiffness, strength degradation characteristic, and energy-dissipating capacity including interaction effects of local buckling, flexural buckling, and
post buckling regimes. This research aimed at comparing experimental results with numerical results in order to validate the finite element model
applied in numerical analysis. The numerical analysis confirms the accuracy of the shell and solid element after comparison with pushover and cyclic
loading tests. In addition, strength and ductility improve design.
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Christopher Brown

Biomedical Sciences

Palmitoylation Regulates Serotonin Transporter Activity, Trafficking, and
Expression and is Modulated by S-Citalopram

Extra neuronal concentration of 5HT is modulated by the serotonin transporter (SERT) in a spatial and temporal manner and SERT activity, cell
surface expression, and trafficking are regulated via reversible post-translational modifications like phosphorylation and ubiquitylation. In the
present study, we demonstrate that S-palmitoylation, a dynamic post-translational modification, controls SERT activity, trafficking and degradation
where low concentration / acute inhibition of palmitoylation results in inhibition of transporter Vmax, without losses in cell surface SERT while
higher concentration / longer time of inhibition results in losses of cell surface and total SERT protein, indicating that palmitoylation plays a role in
trafficking and degradation or biogenesis of SERT protein. Treatment for 3 hours with S-citalopram, a selective serotonin reuptake inhibitor (SSRI)
induces internalization of SERT and removal of the drug allows SERT to be trafficked back to the cellular surface. In this study, S-citalopram
treatment diminishes SERT palmitoylation, leading to a reduction in cell surface levels and uptake capacities. These results identify S-palmitoylation
as a major regulator in SERT activity and trafficking properties, and identify a novel mechanism for SSRI mediated SERT downregulation.
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Katerina Litvanova

Chemical Engineering

Pyrolysis: A Solution for Plastic Waste and
“Forever Chemicals”

Pyrolysis, the thermochemical breakdown of a compound in inert environments, has potential to remove two prevalent pollutants: poly- and
perfluoralkyl substances (PFASs) and plastic waste. PFAs are man-made compounds with a variety of uses in cookware, food packaging, fabrics, etc.
As a result, most people have been exposed to PFAs leading to potential health issues as cancer, cholesterol, or diabetes.
Pyrolysis-GC-MS is used to study the thermal breakdown of PFAs. The initial experiments with perfluorooctanoic acid showed decomposition in the
temperature range of 200-300°C and perfluoro-1-heptene as the main product.
Pyrolysis is a promising tool to recycle otherwise unrecyclable plastics. Single-plastic streams have been heavily studied, but unrecyclable mixed
plastic waste has not. Using pyrolysis-GC-MS, product distributions of mixed plastics are analyzed to observe changes in product distribution from
feedstock composition. Polypropylene-polystyrene mixtures showed variation in product composition: for polypropylene-derived compounds up to
30% and polystyrene products up to 15%.
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Hunter Beckert

Biology

Evaluation of Bird Strike Risk at Grand Forks Air Force Base

Aviation and birds have conflicted with one another since we have been flying. Since airfields and bird habitat often overlap, our goal is to determine
how does landscape variability influences where and at what frequency bird strikes are occurring. Previous studies have focused on civil aviation,
with few studies focused on military aviation, and little research conducted on bird strikes and unmanned aviation. To do this, we examined Grand
Forks Air Force base (GFAFB) and the surrounding conservation sites. Avian point counts and vegetative structures were measured across the study
site. This will allow us to determine bird usage across the different locations and eventually bird movement based on vegetative structures. Further,
the installation of MOTUS towers and radio-tagging target species will aid in future studies of localized bird movements. Results will be used by
GFAFB to determine best management practices for the safety of their flight operations.
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Josh Kroschel

Petroleum Engineering

Tank and Manifold Layout for Produced Water Reuse

The oil and gas industry has shifted paradigms after seeing the drastic decrease in oil prices since 2015. Companies are now focused as much on cost
reduction as production maximization. This aspect is more prevalent in unconventional plays with the need of long horizontal drilling and hydraulic
fracturing (HF) operations to develop and produce from the tight reservoirs. There exists an optimum point between the costs of HF treatment and
the expected production. Because of the paradigm shift, many operators are now focused on re-developing existing assets at much lower costs
instead of developing newer, more costly assets. Re-fracturing existing wells provides an opportunity for companies to add economical wells to their
portfolio. Re-fracturing consists of pumping HF treatments in wells that were previously drilled and completed. Although it may seem the HF process
on a well would be easier the second time around, this is not always the case. There are often numerous operational and engineering parameters
that may cause screen outs due to excessively high surface treating pressure (STP) that can drastically affect the economics of a re-fractured well.
Being able to isolate the effects of these parameters and estimate their marginal effect on treatment will better help engineers design HF treatments
and surface equipment to effectively implement treatment in the field.
This novel study uses field treatment data from re-fractured wells to create dynamic multivariate regression models to characterize the effects of
treatment parameters on the average STP. The model allows for engineers to isolate the effects of other treat-ment parameters and estimate their
marginal effects on average STP by holding other variables of interest constant. The model also attempts to account for the temporal dependence of
stress shadow effects from the previous zones by using the average STP as a good approximation. It was found that the distance between zones
(perforation standoff) was statistically significant at the 90% level, average pump rate, acid volume displaced, and the presence of a 3.5” liner were
all statistically significant predictors of average STP at the 95% level and average surface treating pressure from the previous stage at 99%
significance. The model was used to predict the STP for another re-fractured well which showed reasonable results.
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Taylor Linder

Biology

The rotational grazing moo-vement: The impacts of rotational grazing on
grassland birds in North Dakota

Grassland bird populations are at-risk and represent the largest decline of any bird group across North America. Much of this loss is attributed to
habitat loss and degradation, especially in North Dakota prairies, which boasts some of the most dense and valuable grassland habitat on the
continent. In North Dakota specifically, there are 15 million acres of grasslands, many which are primarily used for cattle production. High intensity,
short-duration grazing (HISD) is one rotational grazing method that is increasing in popularity; however, little is known about how this approach may
impact grassland nesting birds. Therefore, the focus of this research is to add to a growing body of literature that explores how rotational cattle
grazing practices might impact vulnerable grassland bird species use and reproduction. In addition, we are also interested in vegetation
characteristics to better understand habitat suitability for a variety of grassland species.
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Nourelhouda
Benouadah

Petroleum Engineering

Numerical Simulation of the Impact of Toughness and Stiffness Anisotropy on
Fracture Initiation and Propagation in Transverse Isotropic Rocks

The majority of Hydraulic Fracturing (HF) models in shales are based on the isotropic assumption to simplify the problem. However, in our work, we
showed that the initiation and propagation of hydraulic fracture are controlled by the transverse isotropy (TI) in fracture toughness and stiffness. We
also observed that the fracture becomes more elongated in the direction of the minimum fracture toughness and contained in the direction of the
maximum fracture toughness. The results were obtained using modified analytical models coupled with robust numerical simulations. This work
shows that assuming the medium as isotropic when modeling shale rocks that are considered as TI can lead to a prediction of inaccurate fracture
initiation pressure and incorrect fracture geometry which can affect the HF design and potentially the field operation.
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W Ashan Fernando

Physics

Ab Initio investigation of understanding the interaction between nanomontmorillonite clay surface and amino acids

The interaction of amino acids with clay minerals results in the formation of novel biomaterial nanocomposite systems promising such as for bone
tissue regeneration through osteogenesis. Therefore, an atomistic understanding of nanoclay interaction with biologically relevant materials is of
great importance. In this respect, we investigated the interaction of 11 unnatural amino acids with Fe and Mg co-doped montmorillonite clay using
density functional theory calculations. Fe doping gives rise to a ferromagnetic ground state with a magnetic moment of around 4 µB /Fe. Our
calculations indicated a substantial electrostatic interaction between all amino acid molecules and clay surface. We identified the amino acids with
large binding energies. Our calculations pointed out that the amino group has the dominant role in the binding of amino acids on the clay surface.
Adsorption of amino acids modifies the size and orientation of magnetic moment on Fe atoms depending on the type of amino acid and amino acid
alignment with respect to the clay surface. Atomistic understanding of amino-acid/clay interaction will pave the way in the rational design of amino
acids and help to elucidate the clay-integrin interaction.
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Kerry Toups

Medical Laboratory
Science

Creating a Clinical Rotation Workbook for the Medical Laboratory Technician
Student

Unlike nursing students, medical laboratory science students enter their required clinical rotation without their instructor from school. Current job
shortages and increased laboratory testing due to the pandemic may impede the training these students receive. This workbook's aim is to help the
busy trainer and the student during the clinical rotation. The workbook development is my Independent Study project. It will offer a variety of
relevant directed laboratory activities to guide the trainer and enhance student learning. It will allow the student to connect the knowledge from
lecture and the skill from student lab exercises to "real world" clinical laboratory testing.
92

Valerie Lefor

Educational Practice &
Leadership

An Analysis of Rural States’ Use of Federal Government Terminology Related
to Federal Student Aid and Postsecondary Accreditation

When attempting to navigate life after high school, there are significant sources of information for students in a large variety of places. The
awareness of these information sources may impact data critical to a student's knowledge for further aspirations through college and career
readiness. The central purpose of this research is to explore and analyze how the federal government may impact a rural student’s future
educational and career pathway. In doing so, the project's goal is to define the population, clarify the definitions of career and college readiness, and
understand how the federal government interacts with the state and local governments to inform this topic. Being that the U.S. federal government
sets many regulations about financial aid and accreditation terminology, there is an expectation that U.S. federal government informs the state
government. This project will explore how federal information is shared with rural students.
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Yi Dong

Music

Qing Dynasty’s Imperial examination system and its abolition

The ancient education of China has inherited a long historical eras, The imperial examination system was implemented from the Sui Dynasty (605
AD), and it lasted for 1300 years until the last Jinshi (a successful candidate in the highest imperial examinations) examination. It was held in the
thirty-first year of Emperor Guangxu of the Qing Dynasty (1905 AD). In regard of Qing Dynasty, which is an important stage of historical education in
ancient China along with the development of the educational system. In the late Qing Dynasty, the imperial examinations were conducted the
development of the systems which has not kept up with the needs of the times, and through several reforms of the Qing government were finally
made in the thirty-first year of Emperor Guangxu (1905). It was formally abolished.
This presentation will be divided in three part: the first part expounds background and the significant of imperial examination in Qing dynasty.
Second part elaborated the content of historical knowledge in the imperial examinations in the Qing Dynasty, and a special branch about
Confucianism in this part. Third part will analyze abolish of the imperial examination. Hope this study can provide some positive references to
today’s education.
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Zachary Sebens

Public Health

Disparities in Early Prenatal Care and Barriers to access among American
Indian and white Women in North Dakota

Purpose: American Indians/Alaska Natives (AI/AN) have lack attention in research on determinants of prenatal care access. We sought to gain
understanding of the determinants of prenatal care access.
Methods: North Dakota PRAMS data was used. Late prenatal care was assessed with two variables: Late Prenatal Care initiation and “Did you get
prenatal care as early in your pregnancy as you wanted?”. Those not satisfied with timing of care initiation reported 12 prenatal care barriers
(yes/no). Logistic regression estimated odds ratios and 95% confidence internals for late prenatal care.
Findings: AI/AN women had increased risk of late prenatal care (OR:1.93, 95%CI:1.20,3.09) and were more dissatisfied with timing of initiation
(OR:1.73, 95%CI:1.07,2.78) compared to white women. AI/AN women reported higher prevalence for 8 of 12 (66%) barriers to care.
Conclusions: Socioeconomic barriers to prenatal care are more prevalent among AI/AN women. Alternative prenatal care delivery methods may
need to be explored.
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Amanda Phillips

Nutrition

Diet, Alzheimer's disease, and dementia: How the foods we eat impact
cognitive function during aging

Brief description of the problem: Alzheimer's disease and dementia are on the rise. They are the sixth leading cause of death in the U.S. Treatment is
costly; however, one low-cost option for prevention and early treatment is specialized diet therapy.
Aim: Determine the impact of dietary patterns on cognitive decline in healthy patients and patients with mild cognitive impairment.
Methods: Literature searches from PubMed, Ebsco Host, PsychInfo, and ClinicalKey provided 28 original research, narrative reviews, and metaanalysis published since 2000. Articles were included in this review if they explored the relationship between diet, brain structure, and cognition in
improving and/or preventing cognitive function in adults.
Results: Consuming a diet consisting of fruits, vegetables, whole grains, fish, chicken, nuts, and legumes (to name a few) may be linked with reduced
risk for Alzheimer's disease and dementia. Furthermore, diet may influence brain structure leading to cognitive decline.
Keywords: Nutrition, MIND diet; DASH diet; Mediterranean diet; cognitive function; cognitive decline; dementia; Alzheimer’s.
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Sabina Sliney

Nursing

A Systematic Review of Insomnia and COVID-19 Using the Matrix Method

Descriptions in the literature have reported neuropsychological symptoms in post COVID-19 patients such as depression, fatigue, “brain fog,” and
insomnia. The purpose of this literature review was to ascertain if a gap existed in the literature on the topic of insomnia and COVID-19 survivors. A
systematic review was conducted using the Matrix Method and the Preferred Reporting Items for Systematic Reviews (PRISMA). 736 articles were
retrieved. 319 from PubMed and 419 from CINALH. After applying the inclusion and exclusion criteria 715 articles were excluded based on abstract
review. 21 articles were included in the full text screen of which ten were in the final review. International prevalence of insomnia in patients post
COVID-19 infection ranges from 30-60 %. Rem Behavior Disorder was found in 25% of COVID-19 patients tested with polysomnography. No
randomized, case-control studies on COVID-19 and insomnia were located.
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Lauren Bram

Environmental
Engineering

Calcium Carbonate in Waste Flooring for Acid Neutralization of Abandoned
Mine Drainage

Abandoned mine drainage is a major source of environmental contamination in regions that have uncontained coal mines. Drainage occurs when
water penetrates abandoned mines, reacts with exposed elements due to the mining process, and then discharges into the water system. Most
notably abundant in mines in northwestern Appalachia is pyrite, or iron sulfate. The pH of the water is lowered when pyrite reacts with water and
oxygen to form sulfuric acid and ferrous iron.
Calcium carbonate (CaCO₃) fillers are frequently added to polyolefin-based flooring products at very high levels. Such levels of filler in the product
demonstrates the ability to successfully neutralize acidic abandoned mine water. The multiple-material and complex structure of flooring products
poses a challenge for recyclers to separate materials and translate end-of-use carpet tiles into high-value materials. Innovative second life uses of
multi-layer polymeric floor coverings would allow for the reuse of waste construction materials and developing solutions for two environmental
challenges.
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Kendrick Kruskie

Forensic Psychology

Competency in the Courtroom: Before & After Dusky

Since at least the 14th century, the cognitive state of criminal defendants has played a significant role in their proceedings. Despite this, a
competency standard for evaluating criminal competence was not formally established until Dusky v. United States, 362 U.S. 402 (1960; alternatively
referred to as Dusky). Now, adjudicative competence, or competence to stand trial (CST), is one of the most frequently assessed clinical-legal issues
in the U.S. criminal justice system. Many forensic psychologists, and other mental health professionals, are utilized to assess a defendant’s cognitive
state prior to their trial. Although there are legitimate concerns for the increasing number of evaluations, and their associated costs, this literature
review will primarily focus on the importance, assessment, and ascertainment of courtroom competence. Specifically, this article will thoroughly
define the concept, review its applications (in both historic and current contexts), and analyze the case law from which the legal concept is derived.
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Wyatt Larson

Chemical Engineering

The Conversion of Corn Stover Derived Lignin to Salable Products Via Sodium
Hydroxide Catalyzed Decomposition in Near Super Critical Water

The overall objective of this project is to chemically synthesize hydrocarbons and other valuable carbon-based products from lignin, an underutilized
plant biomass. This work focuses specifically on optimizing the lignin decomposition reaction and well as identifying and quantifying potentially
valuable products of the reaction. Using the product compositions a techno-economic analysis will be developed to assess the economic viability of
this strategy for renewable fuels and chemicals production.
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Aubrey Madler

Teaching & Leadership

Engaging Undergraduate Students in Classroom Discussion: Exploring Impacts
on Reflective Judgment Skills

Reflective judgment involves justifying beliefs with evidence regarding ill-structured problems. Institutions of higher education are to teach
advanced skills (consistent with reflective thinking or judgment) that help students process information, gain knowledge, make judgments, and
justify beliefs within a democratic society. This study implemented a quasi-experimental, posttest-only control-group design to explore whether
engaging undergraduate students (n = 16) in classroom discussion of ill-structured problems impacted their reflective judgment skills according to
King and Kitchener’s Reflective Judgment Model (RJM). The semi-structured Reflective Judgment Interview (RJI) protocol was administered; resulting
transcripts were scored using its validated rubrics, then independent-samples t-test between subjects were run. The Openness to Diversity and
Challenge Scale (ODCS) survey was also administered and used as the independent variable in a least squares regression analysis (RJI stage =
dependent variable) to identify any correlation between the two. This presentation will reveal results of these analyses and implications for practice.
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Elizabeth Bruner

Early Childhood
Education

Intergenerational Play: An Examination of Play Styles, Patterns, Trends and
Predictions Over Three Familial Generations

This paper analyzes play patterns over the last 60 years while reflecting upon the current state of play and whether it has the capacity to shape
development as individuals grow into adulthood. To further investigate, play experiences of three generations of related participants are examined
in addition to the influences of family, culture, society, and environment, through interview. The research indicates that several play styles and
patterns transcend the respective eras and influences of each participant, due in part to the enduring attitudes and priorities of the participants'
families. The participants’ play experiences link to their current interests, dispositions, and attitudes about play and education. Barriers to play and
current trends threaten to eclipse or lessen the benefits of play; however, teachers, parents, and communities have the power to shift attitudes and
balance the realities of our current climate with rich play opportunities.
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Michael Wussow

Aviation

A New Age of Automated Aviation: Safe and Realistic or an Unlikely Fantasy?
Assessing Risk and Educational Deficiencies of Advanced Air Mobility (AAM)

In the aviation industry, advancing technologies and new markets have the potential to bring drastic changes to traditional forms of aviation.
Advanced air mobility (AAM) and urban air mobility (UAM) may soon change the way people and consumer goods travel through various layers of
airspace to serve communities. However, the public’s contemporary concerns about feasibility and safety remain a major challenge to the continued
development of AAM and UAM as the technology matures from prototype, low-density operations to complex high-density operations. These
concerns impact the level of support for future developments, including regulatory issues, capital investment, and consumer participation. This
research will develop a safety risk matrix and an educational tool following the identification and consolidation of public perceptions and concerns
with AAM. The purpose of our research is to develop a foundation for educating stakeholders by elucidating existing and necessary measures to
ameliorate these concerns.
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Jeffrey Rogers

Space Studies

Supplying Space: 3D Printing for Interplanetary Logistics

This case study examines 3D printing as an effective solution to ensure just in time logistics capability for supporting a crewed colony on Mars. It
explores the cost to weight benefits of advanced shipments prior to the crewed mission to ensure on planet production capacity on arrival for
sustained operations with limited resupply from Earth. To project a financially reasonable solution, a quantitative descriptive analysis method is
utilized. Data was collected through text research and research tools provided from the United States Government (NASA) and private industry via
internet sources. From correlated data, it finds that utilizing additive manufacturing allows for greater flexibility from prefabricated items through a
secondary shipment separate from a crewed mission, allowing more material to be sent while the crews can carry more essential items for survival.
Ideas for consideration and future research are provided for readers to establish a starting point for future work.
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Jacob Shaughnessy

Geography

Utilizing Remote Sensing Techniques For Cost-Effective Monitoring of Water
Quality

Eutrophication is one of the largest threats on water quality and natural habitat in the glacial lake’s region of the north central United States.
Eutrophication is often caused by excess nutrient loading to waterways, resulting in harmful algal blooms (HAB's), low oxygen levels and fish kills.
Understanding HAB trends using conventional field methods can be extremely time-consuming and resource intensive. Remote sensing tools for
monitoring algae quantity and growth patterns can be a cost-effective method to monitor eutrophication trends across many systems. The quantity
and growth patterns of these HAB’s can be an important indicator of eutrophication in freshwater systems. In this study, the focus is on seven cold
water Cisco Refuge Lakes within Hubbard County Minnesota. Remote sensing technologies were found to be useful tools in identifying algae growth
patterns and with more research and calibration which can help indicate water quality.
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Idiomosen Augustus

Petroleum Engineering

PRESSURE TRANSIENT ANALYSIS APPLICATION TO GEOLOGIC RESERVOIR
CHARACTERIZATION OF A TURBIDITE RESERVOIR IN WEST AFRICAN
TRANSFORM MARGIN BASIN OFFSHORE COTE D’ IVOIRE

Building static reservoir model that realistically captures facies heterogeneities relies on detailed interpretations of the sand body architectures from
the integration of subsurface data sets and analogue examples. The delineation of stacked channelized turbidite sands was carried out, based on
detailed petrophysical analysis, well log correlation and seismic interpretations. The continuity and connectivity of these sands remain a challenge
despite having carried out detailed seismic attribute analysis for sand fairways mapping. For this study, a combination of well logs correlation and
pressure transient analysis were used to resolve the sand connectivity and continuity challenges.
Pressure transient analysis can be used to achieve both well productivity analysis and reservoir dynamic descriptive analysis. Interpretation of
pressure transient well test can be done either by type curve matching or log-log derivative plot. A combination of log-log derivative plot and the
Tiab Direct Synthesis (TDS) method were used to analyze the well test data. A log-log derivative plot is a plot of the pressure derivative against time
with both axes on a logarithmic scale. Different geologic features such as faults, fractures and sand channels show unique fingerprint on the log-log
derivative plots.
The distance of the channel sand from the well was estimated using the Tiab Direct Synthesis method by making use of the gradient of the channel
fingerprint on the log-log-derivative plot.
The well test data from two wells (Well A and Well B) at approximately 2.5km apart were plotted on the log-log derivative plot in other to identify
the nature of the geologic features around the wells. In one of the wells, channel sand signature or fingerprint was seen and the other well was not
tested long enough to see the channel sand signature on the log-log derivative plot. The gradient from the channel sand signature on the log-log
derivative plot was used in the TDS model to estimate the distance of the channel sand from the well. The TDS model estimated the distance of the
channel sand from the well to be 51m. Based on the result of the pressure transient test analysis, one could establish that the sand is not
continuously connected between the two wells. In combination with well logs correlation and seismic attribute analysis, the established sand
fairways and baffles thus led to robust geological models with petrophysical properties that capture properly the lateral heterogeneity in the field.
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Krystie Seese

Educational Leadership

Examining Co-Teaching Strategies and Faculty Experiences

Co-teaching is defined as two or more certified teachers working together to meet the needs of the diverse learners in their classroom, especially for
those students with disabilities. Co-teaching is a widely implemented way to educate children with and without disabilities in the general education
setting. There are six commonly used co-teaching styles and approaches. These approaches are one teach, one observe; one teach, one assist;
parallel teaching; station teaching; alternative teaching; and team teaching. The research questions will answer the approach that is most used and
effective and teacher perception of students with disabilities. Qualitative and quantitative data will be collected via surveys from high school and
middle school general and special education teachers. The findings will be analyzed to identify the most used and effective co-teaching strategies to
create a professional development session to staff on effective co-teaching strategies.
Keywords: co-teaching, Special education, co-teaching strategies, academic achievement, collaboration.
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Amy Stiffarm

Indigenous Health

Maternal Mental Health and Indigenous Birthing People in the US

There is sparse literature on maternal mental health (MMH) among Indigenous women. Indigenous birthing people experience higher prevalence of
poor MMH outcomes than the general population, yet poor MMH outcomes among Indigenous populations may be underreported. An Indigenous
MMH concept map was developed to outline the root issues of MMH among Indigenous populations.
The concept map depicts roots, stem, and petals of a flower. The roots symbolize the macro level, or the larger scale view of this issue. Traditional
Knowledge and colonization have been identified as key topics at this level. The stem and leaves represent the community level and information
regarding historical trauma, collective healing, and cultural safety. The flower and petals represent individual experiences. There are four petals to
represent protective factors, risks, signs and symptoms, and the healing associated with MMH among Indigenous birthing people. This preliminary
research will inform the documents proposed for my dissertation portfolio.
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Jessica Schiller

Educational Practice &
Leadership

Administrative Burden in Federal Research Grant Management

Many processes in higher education are complicated by administrative burden and procedural inefficiencies. The federal government and research
universities partner to advance science and technology, but the federal research grant lifecycle is deprecated for its lack of efficient and streamlined
procedures. Staff and faculty alike lament losing valuable time to comply with cumbersome regulations and burgeoning reporting standards. As the
cost of higher education is increasingly scrutinized, current procedures must be analyzed to identify areas of excessive administrative burden and
redesigned to maximize efficiency. The purpose of this study is to identify areas of administrative burden among research administrators and to
recommend best practices to mitigate inefficient and ineffective practices in research administration.

Poster

Presenter

Program

Abstract Title

109

Kelly Gibbons

Nutrition

Effects of the Mediterranean Diet on Cancer Prevention in Adults

Research is showing a growing relationship between the nutrients in the Mediterranean diet and decreasing risk of developing cancer. The aim of
this review is to evaluate the research on the effect of the Mediterranean diet on risk for developing or preventing cancer.
Using the Pubmed and Embase search engines, results from multiple studies are used from 2014 to current. Multiple cancers are included in this
review. Pregnant women, children, and patients with other chronic or metabolic disease were excluded. This review is to discuss the research behind
the Mediterranean diet improving cancer prevention by exploring the benefits of adherence to the diet. These results conclude that the
Mediterranean diet can improve outcomes for cancer, while not necessarily decreasing risk for any one type of cancer. Further research is needed to
understand how nutrients high in the Mediterranean diet may be beneficial for cancer prevention and treatment.
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Nathan Ruprecht

Biomedical Engineering

Seminal Analysis of Genetic Data to Explore Ionizing Radiation-Biological Age
Associations

The increased popularity in ionizing radiation and genomics research is giving way to potentials in bioinformatics to better understand stress effects
on the genome. Currently, 5 independent data sets of sampled human blood are being evaluated to associate radiation levels with aging properties.
Two datasets (n=377) were used to find the threshold between old versus young while the other three (n=163) had various levels of exposure to
gamma radiation. Analysis included statistical t-test, differential expression of genes, functional analysis using GSEA, and various statistical and
machine learning analysis. Identified genes with a p-value<0.05 and log2(FC)>2 were used for functional analysis then random forest models to
predict age both as a continuous variable and classification while radiation modelled as classification. The overlapping genes and pathways lead way
to the rad-age association and the foundation for continued study in our multi-omics approach to understanding the effects of ionizing radiation on
biological age.
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Lexie Schmidt

Public Health

Adverse Childhood Experiences, Domestic Violence and racial disparities in
early prenatal care in North Dakota (ND PRAMS 2017-2019)

Background. American Indian(AI) women experience more adverse childhood experiences(ACE), more domestic violence(DV), and later prenatal
care(PNC) than other women.
Data. 2017-2019 ND Pregnancy Risk Assessment Monitoring System provided data for 2141 women. PNC initiated after week 13 was “late PNC.”
Participants reported(Y/N) to violence from husband/partner, family, someone else, or ex-husband/partner. Women reported(Y/N) to 10 ACEs; ≥4
ACEs was “High.” Logistic regression estimated associations (OR and 95%CI) between DV and late PNC among AI, Other race women compared to
White, stratified by high/low ACEs.
Results. Odds of late PNC were similar for AI women in High ACEs (1.98 95%CI:1.09-3.61), Low ACEs (2.57 95%CI:1.67-3.97) groups. Including DV
reduced odds of late PNC for AI women with Low ACEs, yet increased odds of late PNC for AI women with High ACEs.
Discussion. DV does not explain disparities in late PNC. Resiliency despite adversity and trauma among pregnant women should be further examined.
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MichaeLynn Kanichy

Public Health

Exposure to Domestic Violence and racial disparities in breastfeeding in North
Dakota (ND PRAMS 2017-2019)

Background. In 2019, the U.S. breastfeeding initiation rate was 84.1%, yet 76.6% of American Indian (AI) women initiated breastfeeding. In North
Dakota, AI women have greater exposure to domestic violence (DV) than other groups. We explored whether DV partially explains racial/ethnic
disparities in breastfeeding in ND.
Methods. Data for 2214 women were from 2017-2019 ND Pregnancy Risk Assessment Monitoring System. Logistic regression estimated odds ratios
and 95% confidence internals for breastfeeding initiation among AI and Other race/ethnicity women compared to White women. We examined
whether including DV in regression models accounted for racial/ethnic disparities.
Results. AI women had 51% reduced odds to initiate breastfeeding (OR:0.49 95%CI:0.31,0.59) compared to white women. Including DV during
pregnancy reduced the odds of breastfeeding initiation among AI women by 15% (OR:0.42 95%CI:0.30,0.59) compared to white women.
Discussion. AI women are less likely to breastfeed than white women, and DV does not explain the disparity.
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Sonya Lundstrom

Counseling

School Counseling Outcomes: A Ten-Year AB Single Subject Times-Series
Analysis of Attendance and Minnesota Comprehensive Assessment (MCA)
Proficiency Data

Implementing American School Counseling Association (ASCA) National Model aligned Comprehensive School Counseling Programs (CSCPs)
promotes student academic achievement and career development, decreases suspensions, increases attendance, lowers discipline incidents, and
improves school climates. This research investigated the ten-year school counseling program impact on attendance and standardized testing
proficiency data using a quasi-experimental single subject time series analysis. It was hypothesized that the implementation of a CSCP would
positively impact attendance by reducing absences during the school counseling program intervention years, as well as positively impacting
standardized test score proficiency by increasing the level of proficiency met, or exceeded, during the intervention years. Results of this study
demonstrate that CSCPs are associated with both increased attendance and achievement scores. Conducting additional studies are needed to
increase knowledge around CSCP effectiveness, permit more precise comparisons using multiple baseline data across student subgroups, and shed
light on relationships across district, community, and state CSCP implementation. The research and practice implications of these findings will be
discussed.
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Rachel Guyer

Public Health

The association between seat belt use and screening for colorectal, prostate,
cervical, and female breast cancer: Results from the 2020 BRFSS study

Cancer presents a significant public health challenge in the US and cancer screening is an important part of reducing cancer-related mortality. The
current study examines the relationship between seat belt use (SB) and screening for colorectal, prostate, cervical, and female breast cancers. Data
from the BRFSS 2020 study was used to perform weighted multivariable logistic regression models to investigate these associations. A subgroup
analysis was performed to evaluate the association between screening for cancer within the recommended timeframe. The weighted and adjusted
odds (WAO) of screening for breast and colorectal cancers in females and prostate and colorectal cancers in males was significantly increased for
those who always or almost always wear a SB. The WAO of the subgroup analysis found that wearing a SB always or almost always was associated
with significantly increased odds of breast cancer screening in females and prostate and colorectal cancer screening in males.
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Amy Lee

Nursing Practice

Gaming in Nursing Simulation: Creating an Escape Room

Background - With nursing shortages in our area and across the country, creative ways can be used to increase interest in nursing programs.
Simulation is used to allow students to participate in medical scenarios in a safe and controlled environment. Creating games, like an escape room,
can be used as an education strategy in nursing simulation to test knowledge and skills in a controlled setting. It can also be used as a fun way to
introduce learners to the simulation lab and the high-fidelity simulator capabilities.
Purpose - An escape room was developed for high school Certified Nursing Assistant (CNA) students to allow them to interact with the nursing
simulation center. Developing this escape room introduced the high school students to our simulation center and allowed the opportunity to provide
them with information regarding the guaranteed admission program. I made a poster presentation explaining the escape room creation process.
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Rebecca Reeves

Occupational Therapy

Iris Clubhouse: Experiences of Community Integration

The lived experience of community integration for those living with a serious mental illness (SMI) is an under-investigated topic for less populated
areas in the western United States. The goal of this research study is to provide further understanding of this phenomenon to inform the
development of efficient and effective community integration programming for a local Clubhouse. Past and present members of a local Clubhouse
were contacted to participate in a semi-structured interview to discuss their experiences of community integration while living with a SMI. Fifteen
Clubhouse members completed a semi-structured interview. The interviews were analyzed using the hermeneutic phenomenology approach (Dibley
et al., 2020). This research is currently underway, and analysis of the interviews has yet to begin. Thus, key findings, conclusions, and
recommendations are to be introduced later.
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Al Thibeault

Energy Engineering

Dynamics of the Rare Earth Element Industry: Supply Chain Gets You There,
Global Value Chain Keeps You There

Rare earth elements (REE) are classified as critical minerals, defined as mineral commodities essential to economic and national security. REE are
essential to the manufacture of renewable energy products as well as electric vehicles, mobile communications, defense technology and other
strategically important goods. Due to the pervasive risk of REE supply chain disruption, they are receiving significant global attention and
commensurate funding. Domestically, U.S. policy focuses on creating a “comprehensive strategy to increase the resilience of strategic and critical
material supply chains that both expands sustainable production and processing capacity and works with allies and partners to ensure secure global
supply” (White House, 2021). While resilient supply chains are necessary, robust global value chains are needed to protect economic stability and
national security for the long-term. This work develops dynamic simulation models to examine innovative policy scenarios for building robust REE
global value chains supported by resilient REE supply chains.
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David Isie

Data Science

Application of Blockchain Technology: Privacy Issues in eHealth Domain

The purpose of the project is to evaluate privacy issues in blockchain application with respect to eHealth domain. The approach to tackle these
challenges includes Differential Privacy (DP) as a matter of accumulative risk.
The methodology of Differential Privacy was used to highlight the approaches in order to tackle the challenges. The focus will be on the current state
of eHealth domain and management system, and judging from different perspectives.
The results of the research identify the challenges that are inherent in blockchain application with respect to eHealth domain and organizational
structure. The goal is to mitigate the issues of privacy in eHealth domains in order to increase chances of a successful blockchain application.

119

Francis Idachaba

Petroleum Engineering

Multiple Surface Pipeline Leak Detection Using Real Time Sensor Data Analysis

Pipelines remain the most cost-effective system for the transportation of large volumes of petroleum products. However, they come with the
associated challenge of oil spills which impacts the environment and the socioeconomic life of the pipeline host communities. It also impacts on the
finances of the operators arising from fines, cleanup costs, and lost revenues. The goal of this research work is the rapid detection of pipeline leaks
from single or multiple leaks leading to a reduction in the volume of oil spilled into the environment. This is accomplished using a real-time leak
detection and localization system. A key challenge in pipeline leaks detection research is the lack of pipeline leak datasets. This dataset scarcity
problem is solved using mathematical models of the pipelines to generate synthetic leak datasets. The datasets and relevant data analytics and
machine learning algorithms will be used to develop the leak detection and localization algorithms.
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Brooke Morris

Nursing

Barriers for use of Continuous Glucose Monitoring and Diabetes Control in
Pediatric Patients with Type 1 Diabetes in Rural Areas

Type 1 diabetes is the leading chronic illness in children within the United States and its incidence is rising by 1.9% each year. Continuous glucose
monitoring has shown improvement in glycemic control and overall outcomes in patients with diabetes; however, these devices are being
underutilized, particularly in rural areas. Inadequate glycemic control can lead to long-term effects such as cardiovascular, renal, and neurological
damage. The purpose of this project is to determine the barriers to utilization of these devices in pediatric patients with type 1 diabetes living in rural
areas. A literature review was conducted to determine the barriers of continuous glucose monitoring in rural areas, particularly in pediatric patients
with type 1 diabetes. Data bases including CINAHL and PubMed were utilized to conduct this search. Data was also retrieved from the American
Association of Diabetes and the Centers for Disease Control and Prevention. A review of available literature suggests there are many barriers to
implementation of these devices including financial means including insurance coverage, lack of education and training of healthcare providers,
access to the product itself, and fear of malfunction. While barriers to continuous glucose monitoring were able to be identified, a significant gap in
research for this patient population was identified and there is a need for further research.

121

Cooper Wade

Energy Engineering

EVALUATING THE IMPACT OF ELECTRICITY AND ELECTRON MOVEMENT ON
THE ELECTRIC GRID FROM DISTRIBUTED GENERATION

Current energy policies and regulations reflect an understanding of electricity that is not practical and applicable to all generation resources and in
this case based on sizes 500kWAC – 20MWAC. This is becoming increasingly important to understand the flow of electrons throughout our electric
grid as we are continually increasing our demand and installing more distributed energy resources (DER). This research is comprised of conceptual
evaluation and scenario modeling that will analyze 1) the electron behavior in complex systems such as electric grids in DER applications, 2) the
testing and simulation of electrical flow on a DER system, and 3) model simulations for the impact of DERs on power quality. The implications of the
results of this research would impact the application of interstate commerce tax on DERs, determine the impact of DERs on grid power quality, and
identify potential quantifiable financial and electrical benefits to the overall grid.
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Drew Downing

Energy Engineering

Achieving net-zero emissions through nuclear power.

Leveraging existing nuclear power generation technology to drive the United States (U.S.) towards a net-zero emissions status using a multi-faceted
approach by implementing a refundable tax credit to encourage electric vehicle (EV) purchase, applying a surcharge on electricity consumption, and
directing surcharge revenue to offset the high capital costs of nuclear plant construction. The result would be a substantial decrease in U.S.
greenhouse gas emissions, a more robust energy industry, and a strengthened manufacturing base. Significant government investment would be
required; however, this proposal is aligned with current U.S. climate and infrastructure goals – further, consumers are likely to accept the surcharge
costs as the elimination of vehicle gasoline purchases and the EV tax credit would be financially advantageous while investment in the nuclear
industry would be encouraged by mitigating the capital cost risk.

