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HIGHWAY SAFETY MANUAL CALIBRATION AND CRASH PREDICTION 

FOR RURAL MULTILANE HIGHWAYS IN KANSAS 

Syeda Rubaiyat Aziz and Sunanda Dissanayake 

Department of Civil Engineering, Kansas State University 

Recently introduced Highway Safety Manual (HSM) provides models and methodologies for 

safety evaluation and prediction of safety performance of various types of roadways. Predictive 

methods in HSM are based on national trends using data from sample states throughout the 

United States. Therefore, these methodologies are of limited use if they are not calibrated for 

individual jurisdictions or local conditions. The objective of this study was to calibrate the rural 

multilane roadway segments in Kansas using methodologies given in HSM. The rural multilane 

segments consist of four-lane divided and undivided roadways. Crash data from 281 rural four- 

lane divided segments and 83 rural four-lane undivided segments from years 2011 through 2013 

were used in the analysis. A numerical tool was developed to obtain number of crashes at any 

highway segment. Safety performance function (SPF) and crash modification factors given in the 

HSM were used to obtain the total predicted 
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ADAPTIVE ECOTYPIC VARIATION AND GENETIC DIVERGENCE OF A WIDESPREAD 

GRASS, BIG BLUESTEM, ACROSS A GREAT PLAINS’ CLIMATE GRADIENT 

Matthew Galliart1, Paul St Amand2, Jesse Poland3, Nora M. Bello4, Sofia Sabates1, Theodore J. 

Morgan1, Mary Knapp5, Sara G. Baer6, David Gibson6, Brian R. Maricle7, and Loretta Johnson1 
1Division of Biology, Kansas State University (KSU); 2USDA, Hard Winter Wheat Genetics Research 

Unit, KSU; 3Department of Plant Pathology, KSU; 4Department of Statistics, KSU; 5Department of 

Agronomy, KSU; 6Plant Biology and Center for Ecology, Southern Illinois University; 7Department of 

Biological Sciences, Fort Hays State University 

Local adaptation is fundamental to evolution, conservation, and climate change. Andropogon 

gerardii represents as much as 70% of prairie biomass and has a wide geographic distribution 

across a precipitation gradient (500-1200 mm/yr, western KS to IL), we expect variation in A. 

gerardii in response to climate. Objectives are to use reciprocal gardens to investigate ecotype 

differences in vegetative and reproductive traits and characterize genetic divergence among 

ecotypes. Ecotypes (CKS, EKS, and SIL) were reciprocally planted in Colby, Hays, and 

Manhattan, KS, and Carbondale, IL. We evaluated ecotypic differences in vegetative and 

reproductive traits and utilized Genotyping-by-Sequencing to investigate genetic divergence, 

predicting locally adapted ecotypes. Canopy area and height increased from west to east, with no 

evidence for ecotype differences in western KS. In Carbondale, SIL ecotype showed local 

adaptation. In Carbondale and Manhattan, CKS ecotype flowered 20 days earlier than other 

ecotypes with greater probability of seed in western sites relative to other ecotypes. Morphology 

was primarily correlated with seasonal mean temperature. Genotyping-by-Sequencing identified 

4,641 Single Nucleotide Polymorphisms and showed evidence for three genetic groups. SIL 

ecotype existed as a distinct group. Outlier analysis identified 373 SNPs showing divergent 

selection. SNPs were primarily associated with seasonal diurnal temperature variation and 

seasonal precipitation. SNPs were mapped to Sorghum bicolor genome, the closest relative of 

bluestem. Selected genes identified in genotype-to-phenotype association include: nitrogen 

content-glutamate synthase (nitrogen assimilation), height-GA1 (internode length), and 

emergence-WUSCHEL transcription factor (development). Results provide insight into candidate 

genes responsible for adaptive divergence and inform restoration in future climates. 

CONSUMER ACCEPTANCE OF DRY DOG FOOD VISUAL CHARACTERISTICS 

IN THE U.S. 

David Gomez, Brizio Di Donfrancesco, Kadri Koppel, Delores Chambers, and 
Edgar Chambers IV 

Department of Human Nutrition, Kansas State University 

In the Pet Food Industry, the development of successful products depends on a wide variety of 

factors. From a sensory perspective, the products’ success depends on the companion animal 

accepting the product as palatable. In addition, the owner’s perception of the product is of great 

importance. The interaction that pet owners have with pet food is usually through the senses of 

olfaction and vision. In the case of dry dog food, previous research has shown that the visual 

aspect is more important than the olfactory one in driving the overall liking by consumers. The 

objective of this study is to determine if differences can be found in the consumers' acceptance of 

the appearance of dry dog food and which visual characteristics are preferred. One hundred and 

twenty-two dog owners evaluated the appearance of thirty dry dog food samples from 
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WHAT WE CAN LEARN ABOUT HEALTH FROM KANSAS TEENS: 

RESULTS OF THE KANSAS ADOLESCENT HEALTH NEEDS ASSESSMENT 

Elaine Johannes, Bryant Miller, and Michelle Washburn-Busk 

School of Family Studies and Human Services, Kansas State University 

The inclusion of adolescent health objectives in the national Healthy People 2020 plan is an 

acknowledgement that health issues impacting teens are unique from those affecting children or 

adults. Consequently, a three-pronged assessment process was initiated to identify key health 

issues among Kansas adolescents. Information obtained in the assessment informed the 

development of Kansas Department of Health and Environment’s federal Title V funding 

application and recommendations for a Kansas adolescent health plan. The assessment process 

consisted of: a) review of existing population health data, b) online community input survey (854 

responses), c) community focus groups (324 youth of 401 participants), and d) interviews with 

Kansas health leaders. The top health issues affecting adolescents identified after triangulation of 

data were mental health (including depression and self-injury), substance abuse, sexuality and 

reproductive health, nutrition and physical activity, and injury prevention. Top health-related 

barriers and challenges adolescents confront include lack of information and access to services, 

cost, lack of parental support/skills and awareness, embarrassment/shame, and lack of trusted 

adult mentors for youth to confide in. The results of the Kansas adolescent health needs 

assessment show that issues facing adolescents are unique and require systemic approaches that 
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GENOMIC DISSECTION OF LEAF AND PANICLE ARCHITECTURE 

TRAITS IN SORGHUM USING NESTED ASSOCIATION MAPPING 

Olalere Olatoye, Sophie Bouchet, Ram Perumal, Tesfaye Tesso, and Geoffrey Morris 

Department of Agronomy, Kansas State University 

Sorghum is an important crop in many agroclimatic regions worldwide, and has adapted to a 

wide range of conditions. Accordingly, global sorghum germplasm exhibits substantial variation 

in agroclimatic traits—traits that differ in germplasm from different agroclimatic zones— 

including many aspects of leaf and panicle architecture. Currently, our ability to improve 

sorghum adaptation and transfer useful alleles across different genetic backgrounds is constrained 

by our limited knowledge of the genomic regions that underlie agroclimatic traits. Nested 

Association Mapping (NAM), which uses multiple biparental families linked by a common 

parent, can improve dissection of agroclimatic traits by reducing the confounding effects of 

population structure and increasing the frequency of rare alleles. A sorghum NAM population 
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RNA-SEQ ELUCIDATES THE MOLECULAR BASIS OF CHARCOAL ROT 

RESISTANCE IN GRAIN SORGHUM 
Ananda Y. Bandara1, Dilooshi K. Weerasooriya2, Sanzhen Liu1, and Christopher R. Little1 

1Department of Plant Pathology, Kansas State University; 2Department of Agronomy, 

Kansas State University 

Charcoal rot caused by Macrophomina phaseolina (MP) is one of the most destructive fungal 

diseases in sorghum. Although host resistance is the key management strategy, field screening for 

resistance is tedious. The objectives of this study were to: i) discover differentially expressed 
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OVEREXPRESSION OF HSD10 INCREASES ADRENAL GLAND CANCER 

CELL GROWTH AND RESISTANCE TO CELL DEATH 
Emily A. Carlson1, Rebecca T. Marquez2, Fang Du1, Liang Xu2, and Shirley ShiD72 Tm
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AN EVALUATION OF THE EFFECTS OF STATE SEAT BELT AND CELL 

PHONE LAWS ON MOTOR VEHICLE COLLISIONS 

Jessica F. Juanico, Claudia L. Dozier, Rachel L. Jess, Derek D. Reed, Aubrie N. 

Bauer, Rachel E. Jackson, Katie G. Griffith, Paige M. Ryan, and Jacob L. Schooler 

Department of Applied Behavioral Science, University of Kansas 
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THE claMP TAG: TARGETED DELIVERY OF 
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WELL OWNERSHIP AND SUSTAINABLE PRACTICES: AN EXAMINATION 

OF GROUNDWATER POLICIES, WATER CONSERVATION ROUTINES, 

AND GROUNDWATER RELIANCE IN KANSAS 

Brock Ternes 

Department of Sociology, University of Kansas 

Extreme droughts and heat waves have stressed water supplies in Kansas, making the state 

increasingly reliant on its large underground reserves of freshwater. As precipitation and the 

availability of surface water become less reliable, aquifers—reservoirs of groundwater—remain 

one of the only sources of water in the High Plains. Growing demands for water are tapping 

aquifers beyond their natural rates of replenishment, which has profound implications for 

sustaining communities in a region prone to drought. This dissertation investigates the water 

conservation behaviors and environmental beliefs of Kansas well owners, a key social group 

whose actual and potential water usage is pivotal to understanding and prolonging groundwater 

formations. Private well owners, who are responsible for managing their own water supply, need 
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MOBILE TEXT INPUT ON A SMARTWATCH QWERTY KEYBOARD 

Colton Turner,1 Morgan Colling,2 Barbara Chaparro,1 and Jeremy Patterson2 
1Department of Psychology, Wichita State University; 2Department of Human 

Performance Studies, Wichita State University 

As smartwatches continue to grow in popularity the demand for a smartwatch with efficient 

texting capabilities continues to increase. Conventional opinion states texting on a smartwatch is 

too difficult and inefficient due to the limited screen size. However, recent research done at 

Wichita State University shows smartwatch users can achieve typing speeds of up to 30 

AdjWPM using a trace-based typing method and 26 AdjWPM using a tap-based typing method 

while seated at a desk. These speeds are comparable, if not better, than typing speeds achieved on 

smartphones using the same input methods. In addition, these speeds are better than any other 

keyboard for small screen devices listed in the literature. Given the mobile nature of smartwatch 

usage, a second study is being conducted to examine typing speeds using the same techniques 

while walking and standing. Results from both studies will be discussed along with smartwatch 

design implications. 

 

 

RESERVING GENETIC DIVERSITY IN DOMINANT GREAT PLAINS 

GRASSES: INVESTIGATING THE GEOGRAPHIC DISTRIBUTION OF 

BUFFALOGRASS CYTOTYPES 
Jacob Hadle¹ and 
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A YEAR OF PEDIATRIC PREVENTION 

Bethany Hildebrand, Jordan Day, Ronnie West, and Michelle Wallace 

Department of Physician Assistant, Wichita State University 

Unintentional injury remains the leading cause of death in children under 18 years of age in the 

United States. From 2003 to 2013, 93,941 unintentional deaths occurred in the pediatric 

population, not including the additional morbidity in survivors. This project aims to educate 

parents and providers about the most common unintentional pediatric injuries by composing a list 

of evidence-based strategies to reduce injury and mortality. After reviewing the National Vitals 

Statistic System from the CDC website, a list of common pediatric unintentional injuries was 

compiled. This list was narrowed to encompass 12 topics based on their burden of injury, cost to 

society, and feasibility of recommended actions. Each of these topics was studied further to 

produce evidence-based strategies for prevention. The clinical review article will be converted 

into a safety-themed calendar for parents and healthcare providers that raises awareness and 

provides information to prevent 12 common unintentional injuries in children. 

 

 

EXPLORING ALLICIN FROM GARLIC AS A METHOD OF WOUND 

CONTROL IN SOFT TISSUE INFECTIONS 

Lauren J. Johnson, 
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SkyNet: A SWARMING DRONE SYSTEM FOR SMART DISASTER MANAGEMENT 

Telakapalli Abhignan and Pu Wang 

Department of Electrical Engineering and Computer Science, Wichita State University 

Communication technologies play an important role in the case of disaster management to 

propagate and convey information to the concerned authorities. In October 2015, Southern 

Kansas suffered forty two earthquakes of magnitude 2.5 , representing 17% of earthquakes 

world-wide in that month. With this, we need accelerated efforts to develop a robust and well

fortyakes 
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ISOLATION OF SOIL BACILLUS (spp) WITH INHIBITORY EFFECTS ON 

METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS (MRSA) 

Kaitlin Moore and Eric Gillock 

Department of Biological Sciences, Fort Hays State University 

The overuse of antibiotics in both human medicine and agriculture has contributed greatly to the 

crisis we experience today. In the United States alone, at least 2 million people acquire resistant 

infections with approximately 23,000 of these cases resulting in death each year. MRSA 

infection, in otherwise healthy individuals, affects the superficial skin and soft tissues, though 

more serious infections can arise, affecting the deep soft tissues, blood and bone. MRSA is able 

to avoid the body’s immune system through production of biofilm as well as certain toxins. These 

virulence factors, in combination with multidrug resistance, result in high morbidity and 

mortality rates. One of the first studies, published in 1904, to detail the effect of soil organisms 

on pathogens reported the inhibition and death of pathogens as a result of saprophytes. Several 

soil organisms found to have inhibitory effects on a range of pathogens have since been reported. 

The most common antagonistic soil organisms can be divided into four major genera, including 

the spore-forming genus, Bacillus. A protocol for the isolation of soil Bacillus spp was followed 

after which the samples were screened against a nonpathogenic control strain of S. aureus. Those 

isolates producing zones of inhibition were selected for purification. These pure cultures were 

then tested against two MRSA strains. Determinative bacteriology techniques were employed to 

further characterize those isolates with significant inhibitory activity against S. aureus. The most 

promising isolates were identified by 16S rRNA sequencing. Spent media analysis is currently in 

progress. 
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A CROSS CULTURAL COMPARISON OF VISUAL IMAGES WITHIN 

ALZHEIMER’S CARE FACILITY WEBSITES 

Elizabeth A. Spencer and Alicia Mason 

Department of Communication, Pittsburg State University 

Currently an estimated 44 million people are living with dementia worldwide. The World Health 

Organization reports the 60+ years of age worldwide population will more than triple between 

2000 and 2050 to 2 billion. This study sought to examine the visual images within Alzheimer’s 

care facility websites and used a cross cultural comparison to contrast differences in patient 

representations and treatment options. The goal of this study was to analyze differences in 

representations of Alzheimer’s patients, their caregivers, and the visual representations of their 

abilities and physical surroundings. Website images were coded by the researchers, assessing sex, 

ethnicity, depiction of care for patient and/or physician and surrounding environment. A series of 

tests were computed on the variables of WHO (World Health Organization) geographic region 

and patient sex, care provider sex, care provider professional role and patient representations 

(receiving care/treatment, interacting with other patients, with family, alone/isolated). Analysis 

indicated Alzheimer’s centers in the Southeast Asia and Western Pacific regions significantly 

varied their patient representations as they more frequently provide a variety of multicultural 

patients’ imagery. These areas were also more likely to use visual imagery that show patients 

interacting with others around them, opposed to being alone and isolated which was more 

characteristic of facility representations in African and Eastern Mediterranean regions. Over 30 

percent of the websites in American and European regions utilized external pictures of the 

buildings and facilities as the dominant image to attract clients. An emerging phenomenon is 

Western patients receiving long-term dementia care in foreign countries. 
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