School of Mathematics and Sciences
5th Annual Spring Research Day – April 25th, 2014

1:00 – 1:10

Welcome Address and Acknowledgments ⋯.Drs. Grover, Thornhill, and Derderian

1:10 – 1:25

Presentation 1..........................................................................Jessica R. Kenneson
“Development of a documentation system using a high‐end DSLR camera”

1:30 – 1:45

Presentation 2..........................................................................Sarah C. Kelly et al.
“Ginger root (Zingiber officinalea) disrupts the cell cycle in 4T1 murine breast cancer cells”

1:50 – 2:05

Presentation 3..........................................................................Daniel W. Doan II
“Solving a horizontal drilling quandary: using alternative techniques on modern drilling
operations”

2:10 – 2:25

Presentation 4..........................................................................Garrett Williamson
“A taxonomic and geologic study on an oreodont skull excavated from Buffalo Gap National
Grasslands of South Dakota”

2:30 – 2:45

Presentation 5..........................................................................Brian Adamson
“Knot selection in least squares approximation with free knot splines”
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2:45 – 4:15 Poster Session

4:15 – 4:30

Presentation 6..........................................................................Sharon Robinson & JohnMark Avila
“WBU college athletes presented higher taste preference for salty foods”

4:35 – 4:50

Presentation 7..........................................................................Sarah C. Kelly et al.
“Tabletop biofilm: organic laboratory and room 213 hold the greatest amount of gram‐
positive bacteria in the Mathematics and Science Building”

4:55 – 5:10

Presentation 8..........................................................................Trevor A. Burrow et al.
“Purification and Partial Characterization of 4T1 Cell Cytotoxins from Ginger (Zingeber
officinale)”

5:15 – 5:30

Presentation 9..........................................................................Thomas E. McElwain et al.
“Blood root (Sanguinaria Canadensis) disrupts the cell cycle in 4T1 murine breast cancer cells”

5:35 – 5:50

Presentation 10........................................................................Taryn Shadden
“Analysis of the relationship between local precipitation and the surface area of Lake Theo,
Caprock Canyon State Park”

6:00 – 8:00

Dinner and Awards Ceremony (Multipurpose Room)
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Research Day 2014 – Posters
1) Wiechmann, C.; Rivera, A.M.; Avila, J.M.; Patterson, O.; Perez, M.; Pereira‐Derderian, D.T.B.
“Hand sanitizer and hand wipes’ manufacturer label untruths consumers”
2) Rivera, A.M.; Constancio, J.; Vendramini, R.C.; Pereira‐Derderian D.T.B.
“Spontaneous salt intake enhancement occurs even in the absence of hypertonic sodium chloride
solution throughout a history of water deprivation”
3) Walker, Y.; Sanon, M.; Jerotich, S.; Pereira‐Derderian, D.T.B.
“Dangerous exchange: circulating quarter coin is more contaminated with lactose‐fermenting
gram‐negative bacteria than circulating dollar bill”
4) Patterson, T.; Dykstra, C.; Moore, R.
“May the odds be ever in your favor”
5) Rosales, V.; Herrera, M.; Keller, P.; Stevens, D.; Callahan, J.; Moore, R.
“Possible implication of unemployment on health”
6) Westerman, A.; Murray, T.; Soriano, L.; Murturia, D.; Smith, T.; Moore, R.
“Demographic trends in the State of Texas”
7) Williamson, G.; Garrison, L.*; Hilton, J.*; Moore, R.
“The effects of cost on energy consumption and production in the U. S. and Texas”
8) Cooke, T.; Cano, C.; Castilleja, J.; Giacomazzi, N.; Leos, J.; Muturia, D.; Rocha, M.; Grover, H.D.
“Carbon footprint analysis for the vehicle fleet on Wayland Baptist University’s Main‐Campus in
Plainview, Texas”
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Abstracts for Research Day 2014 Presentations
1) “Development of a documentation system using a high‐end DSLR camera”. Kenneson, J.R.; Moore, R. School
of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
Costly instruments can limit the variety of laboratory techniques available to small‐budget universities. High‐end
DSLR cameras, however, possess high detection capabilities and are versatile in a laboratory setting. A Canon
EOS 5D Mark II camera equipped with a Canon EF 3.5mm f/1.4L USM wide angle lens fixed in a tailored
blackbox was utilized for capturing beetle luciferin bioluminescence, fluorescent agarose gels, luminol‐based
chemiluminescent EMSAs , and white‐light transluminescence used for techniques such as Western blots and
polyacrylamide gels. Standard curves imaged by the DSLR camera were processed and analyzed using Adobe
Photoshop and ImageJ. The optimum setting for imaging each assay technique was determined from that which
produced the most linear dilution curve and lowest projected detection limit. When compared with the
standard curves produced by the traditional imagers, it was evident that the DSLR produced more linear data
and therefore performed superior to these imagers. This documentation system is easily mastered, yields better
data quickly, and is significantly more affordable than purchasing multiple, less adaptable instruments – making
it more practical, even for universities that are unable to afford commercial documentation systems.

2) “Ginger root (Zingiber officinalea) disrupts the cell cycle in 4T1 murine breast cancer cells”. Kelly, S.C.;
McElwain, T.E.; Ross, J.H.; Saultz, L.M.; Gray, G.O.; Reinhart, A.J. School of Mathematics and Sciences, Wayland
Baptist University, Plainview, TX, USA.
Breast cancer is the second leading cause of cancer related deaths among females in the United States. For
many years, traditional methods of treatment, such as surgery and various forms of therapy, have been viewed
as invasive and the only form of cancer treatment available. In recent years, medicinal plants have been studied
as a possible treatment for various cancers. In previous studies, we have demonstrated that ethanolic extracts
of several medicinal plants were found to be cytotoxic on the 4T1 murine breast cancer cell line. Furthermore,
we have shown that among others, ginger root treatments induce 4T1 cells to die through apoptosis. Often,
cells undergoing apoptosis also experience disruption of the cell cycle. In this study, we have sought to
understand the effects of ginger root on the cell cycle in 4T1 cells. Western blots were used to examine levels of
cell cycle regulatory proteins such as, cyclin‐dependent kinases, Cyclin D1 and Cyclin D3 to determine which
regulatory system may be disrupted. Flow cytometry was also used to determine where in the cell cycle the
cells are being arrested.
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3) “Solving a horizontal drilling quandary: using alternative techniques on modern drilling operations”. Doan
II, D.W.; Walsh, T.R. School of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
This research is being conducted to evaluate alternative methods to determine borehole positioning in “real‐
time” during horizontal drilling. To aid the drill operator, techniques need to be incorporated to ensure that the
drill bit stays within the correct horizon, or “pay zone”. Both destructive and nondestructive techniques are
currently being employed to obtain data for geosteering. Currently, “real‐time” Gamma Ray (GR) data provides
information, but may present problematic results while drilling horizontally. Drill cuttings from the well,
inspected by optical microscopy, lead to indeterminate results as well. Gas Chromatography (GC) deployed on
the mud line can indicate the presence of hydrocarbon shows from the horizon. On occasion, no distinctive
position within the hydrocarbon pay zone can be surmised. Other techniques need to be evaluated to obtain
additional data while drilling in the pay zones. Possible techniques include X‐ray Diffraction (XRD), X‐ray
Fluorescence (XRF), Raman Spectroscopy techniques, and Fourier Transform Infrared Spectroscopy (FTIR). FTIR
spectroscopy is being tested as an alternative method for locating the stratigraphic position within the horizon.
By using an infrared absorption spectrum, this method can quantify and qualify data by distinguishing chemical
bonds. This method allows for examination of compounds, elemental make‐up, and trace elements from the
horizon. Employing other techniques or methods to remain in the pay zone will ensure that time, money, and
manpower is not wasted during horizontal drilling efforts.

4) “A taxonomic and geologic study on an oreodont skull excavated from Buffalo Gap National Grasslands of
South Dakota”. Williamson, G.1; Walsh, T.R.1; Schmidt, D.2 1School of Mathematics and Sciences, Wayland
Baptist University, Plainview, TX, USA; 2Westminster College.
During the summer of 2012, a Wayland Baptist University geology field team located and excavated numerous
Eocene age fossil specimens from the White River Group in the Buffalo Gap National Grasslands, South Dakota.
A skull, preserved within a sandstone concretion that had eroded out of the Scenic Member of the Brule
Formation, was discovered within a gully cutting through a slump block. The slump, from the upper part of the
Scenic Member, sustained approximately 23 meters of displacement and currently rests upon the upper portion
of the underlying Chadron Formation. The slump failed off a cliff face whose orientation is similar to that of the
linear stream patterns within the area and both may have the same structural control. Most of the specimen’s
cranium was not present, being represented by a sandstone mold, but the maxilla, mandible, some teeth, and
part of the right orbital were preserved. After lab preparations it was revealed that at least one of each tooth
type is represented, although not all teeth are present. Characters used for taxonomic identification were
therefore primarily restricted to tooth morphology and positioning. Since the skull was found on a slump with
substantial displacement, small mammals from throughout the Scenic Member (Orellan age, NALMA) were
considered for identification. The mammalian families under consideration were Agriochoeridae, Camelidae,
Leptomerycidae, Merycoidodontidae, and Protoceratidae. Analyses of morphometric characteristics, such as
lack of diastema and tooth row lengths, indicate the specimen belongs to the Merycoidodontidae family:
Merycoidodon culbertsoni, Merycoidodon bullatus, Merycoidodon starkensis or Miniocherous chadronensis.
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5) “Knot selection in least squares approximation with free knot splines”. Adamson, B.; Franklin, S. School of
Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
The interpolation of data can provide valuable insights into underlying patterns in data, however common
methods of interpolation often result in poor curves when sufficiently large or noisy data sets are used; in these
cases the interpolating polynomial becomes overly complicated with unrealistic oscillations The use of least
squares approximation with piecewise polynomials and splines can alleviate some of the complexity, however
the selection of the knots or breakpoints is critical to the quality of the approximating curve. Free knot splines
were implemented in order to capture the underlying patterns while seeking to acquire small least square
residuals. Several algorithms were developed which utilized various non‐linear optimization methods in order to
determine the optimal knot sequence. Monte Carlo experiments were used to determine the most effective
algorithm for various data sets. We found that the effectiveness of a given algorithm was dependent on the
structure of the underlying trends

6) “WBU college athletes presented higher taste preference for salty foods”. Robinson, S.; Avila, J.M.; Pereira‐
Derderian, D.T.B. School of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
WBU college athletes presented higher taste preference for salty foods. Robinson S, Avila JM, Pereira‐Derderian
DTB. School of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA. Increased salty food
and snack intake are seen in sodium depleted human. Vigorous physical activity can induce sodium depletion.
Thus, we investigated if WBU athletes crave more salt rich foods than non‐athletes. Ninety‐six healthy college
student volunteers completed a food survey questionnaire. Pleasantness of twenty‐nine foods was ranked from
0 (not pleasant at all) to 10 (extremely pleasant). Subjects endorsing either satiety (0‐4 answer in a 0‐10 scale) or
hunger (5‐10 answer) were divided by gender into two groups, athlete and non‐athlete. Data was analyzed
based on ranked food pleasantness and salt content. From highest to lowest salt content, the foods analyzed
included potato chips, bacon, olives, soup, ham, hot dogs, cheese sticks, french‐fries, crackers, pizza, pickles,
peanut butter, hamburgers, tuna salad, spaghetti, salad, bread, rice, celery, cookies, carrots, milk, cake, ice‐
cream, soda, grapefruit, bananas, oranges, and apples, respectively. Satisfied female athletes (n=13) did not
show any change in food pleasantness compared to female non‐athletes (n=26). However, hungry female
athletes (n=12) showed increased preference for cheese sticks (7±1*) compared to female non‐athletes (3±2)
(n=7, *p<0.05). Satisfied male athletes (n=8) liked more peanut butter (9±0*), spaghetti (9±0*), salad (7±1*), and
ice‐cream (9±1*) than male non‐athletes (6±1, 7±1, 5±1, 7±1, respectively) (n=8). Hungry male athletes (n=10)
craved crackers (8±1*) and bananas (9±0*) compared to male non‐athletes (5±1, 6±1, respectively) (n=12).
Results suggest that hungry female athletes craved the 7th saltiest food, hungry male athletes preferred the 9th,
and satisfied male athlete desired the 12th. Thus, WBU college athletes demonstrated a moderate taste
preference for salty foods compared to non‐athletes.
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7) “Tabletop biofilm: organic laboratory and room 213 hold the greatest amount of gram‐positive bacteria in
the Mathematics and Science Building”. Kelly, S.C.; Duffield, K.; Louder, J.; Budnick, H.; Pereira‐Derderian, D.T.B.
School of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
Biofilms are bacterial communities that form a film on common surface. We investigated if tabletop biofilm for
gram‐positive bacteria is enhanced in heavily trafficked classrooms. Fifteen lecture and laboratory classrooms’
tabletops were swabbed throughout. Three hundred and eighty three mannitol salt agar‐containing petri dishes
were incubated for five days at 18ºC. Gram‐positive Colony Forming Units (CFU) was calculated through
Promega Colony Counter application. Tabletops from the organic laboratory (81±13*CFU, n=8) and room 213
(91±25*CFU, n=24) revealed the greatest amount of gram‐positive bacteria compared to all other classrooms
(*p<0.05). Tabletops from general chemistry (17±5*CFU, n=16), analytical (9±2*CFU, n=8), biotechnology
(12±4*CFU, n=31), microbiology (24±7*CFU, n=14), physics (15±6*CFU, n=14), and instrumental (21±6*CFU,
n=4) laboratories and rooms 106 (7±1*CFU, n=30), 115 (16±2*CFU, n=18), and 116 (10±2*CFU, n=28) presented
higher gram‐positive biofilm than room 205 (1±0CFU, n=27) (*p<0.05). The least amount of tabletop biofilm was
found at rooms 205, 208 (9±4CFU, n=35), 110 (2±0CFU, n=96), and 114 (2±1CFU, n=24). Interestingly, highly
trafficked classrooms like room 110 (around 135 students per week) did not show the greatest amount of
tabletop biofilm. On contrary, the least trafficked laboratory (organic laboratory with 10 students) and the slight
trafficked room (room 213 with 35 students) were the two classrooms to present the highest amount of
tabletop gram‐positive biofilm.

8) “Purification and Partial Characterization of 4T1 Cell Cytotoxins from Ginger (Zingeber officinale)”. Burrow,
T.A.; Kenneson, J.R.; Reinhart, A.J.; Gray, G.O. School of Mathematics and Sciences, Wayland Baptist University,
Plainview, TX, USA.
Previous work has shown alcoholic extracts of powdered ginger root to be cytotoxic to murine 4T1 breast cancer
cells grown in culture, likely via apoptosis (programmed cell death). In this study, purification and identification
of the cytotoxic compounds in ginger root were undertaken. Powdered ginger root was subjected to acetone
reflux, and the resulting extract resolved into its component compounds by two rounds of thin layer
chromatography (TLC). Three biologically active compounds (Bands 5, 6 and 9) were isolated and analyzed by
high performance liquid chromatography (HPLC) and TLC in attempts to identify these compounds. The
biological activity of the compounds was evaluated by bioluminescent cell viability assays. Additionally, 4T1 cells
were treated in culture (24 hours) with the isolated compounds, and the effects on cellular protein expression
were evaluated via one‐dimensional polyacrylamide gel electrophoresis and Western blot analysis utilizing
monoclonal antibodies specific for caspases (which mediate apoptosis). Western blot analysis supported a
caspase‐dependent mechanism of cell death. The involvement of an apoptotic pathway was confirmed by two‐
dimensional electrophoretic analysis of the cellular proteins after treatment with the purified compounds. HPLC
and TLC analysis of the purified compounds showed that Band 5 co‐migrated with 6‐gingerol, and Band 9 co‐
migrated with 6‐shogaol. Band 6 was chromatographically distinct and did not co‐migrate with tested standards
that are reported in the literature. Data suggest that Band 5 is 6‐gingerol, Band 9 is 6‐shogaol and Band 6 is likely
a derivative of 6‐shogaol. Characterization of Bands 5, 6 and 9 is ongoing.
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9) “Blood root (Sanguinaria Canadensis) disrupts the cell cycle in 4T1 murine breast cancer cells”. McElwain,
T.E.; Kelly, S.C.; Ross, J.H.; Saultz, L.M.; Gray, G.O.; Reinhart, A.J. School of Mathematics and Sciences, Wayland
Baptist University, Plainview, TX, USA.
Breast cancer is the second leading cause of cancer related deaths among females in the United States. For
many years, traditional methods of treatment, such as surgery and various forms of therapy, have been viewed
as the only form of cancer treatment available. However, in recent years, an increasing number of people have
been turning to medicinal plants as a possible option for cancer treatment. In previous studies, we have
demonstrated that ethanolic extracts of several medicinal plants were found to be cytotoxic on the 4T1 murine
breast cancer cell line. Furthermore, we have shown that among others, blood root treatment induces 4T1 cells
to die through apoptosis. Often, cells undergoing apoptosis also experience disruption of the cell cycle. In this
study, we have sought to understand the effects of blood root on the cell cycle in 4T1 cells. We have used
western blots to examine levels of cell cycle regulatory proteins to determine which regulatory system may be
disrupted. We have also utilized flow cytometry to determine where in the cell cycle the cells are being
arrested.

10) “Analysis of the relationship between local precipitation and the surface area of Lake Theo, Caprock
Canyon State Park”. Shadden, T.; Walsh, T.R. School of Mathematics and Sciences, Wayland Baptist University,
Plainview, TX, USA.
A comparative analysis of the relationship between the amount of precipitation and the fluctuations in the
surface area of Lake Theo for the last 15 years is being conducted using graphic computer applications. Data
sets derived from these applications are being compared and graphed in order to determine trends occurring in
the data. Landsat satellite images of the lake and surrounding area were retrieved from the USGS website.
These are in a scale of 1:72k. A plug‐in, Area Calculator, for the program Image J is being utilized to determine
the surface area of Lake Theo from the landsat images. Precipitation amounts for the area surrounding the lake
were obtained from the Texas Tech University mesonet system. Monthly precipitation amounts are being
computing with the surface area measurements in order to identify correlations in the data. Future analysis will
include the comparison of precipitation amounts and fluctuation in lake volumes as determined by bathymetry.
Also planned is the use of soil analysis of the area to more effectively define the relationship between
precipitation and lake fluctuations while considering lake bottom infiltration.
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Abstracts for Research Day 2014 Posters
1) “Hand sanitizer and hand wipes’ manufacturer label untruths consumers”. Wiechmann, C.; Rivera, A. M.;
Avila, J.M.; Patterson, O.; Perez, M.; Pereira‐Derderian, D.T.B. School of Mathematics and Sciences, Wayland
Baptist University, Plainview, TX, USA.
Extensive research regarding the effectiveness of hand hygiene through alcohol‐based instant cleaners is not
available. The manufacturers’ label for Simply Right Body Care™ hand sanitizer and Equate Fresh Scent
Antibacterial Hand Wipes™ claims cleanliness upwards of 99.9% based on number of microbes killed after using
product. The objective of the present research was to test the manufacturers’ allegations. Two hundred college
aged students (males and females) were tested (n=100 for hand sanitizer and n=100 for hand wipes).
Participants were required to place four fingers (thumb excluded) from one hand on a nutrient agar plated Petri
dish before and after cleaning their hands with Simply Right Body Care™ hand sanitizer or Equate Fresh Scent
Antibacterial Hand Wipes™. Inoculated Petri dishes were incubated for 48 hours at 37.5°C. Colony formation
unit for any bacteria were counted and recorded. Incubation result before and after using Simply Right Body
Care™ hand sanitizer was 36±2.5 CFU and 16±1.6* CFU, respectively. Incubation result before and after using
Equate Fresh Scent Antibacterial Hand Wipes™ was 28±2.3 CFU and 13±1.5* CFU, respectively (*p<0.05).
Additionally, results showed similar bactericidal effect between hand wipes (41±7%) and hand sanitizer (42±7%)
(p>0.05). Therefore, both products were only capable to provide cleanliness upwards of 41.5%. Therefore,
bactericidal results obtained by this research deviated from manufactures’ claim by a discrepancy of 58.4%.

2) “Spontaneous salt intake enhancement occurs even in the absence of hypertonic sodium chloride solution
throughout a history of water deprivation”. Rivera, A.M. 1; Constancio, J.2; Vendramini, R.C. 2; Pereira‐Derderian
D.T.B1. 1School of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA; 2Department of
Clinical Analyzes, São Paulo State University, Araraquara, SP, Brazil.
Water deprivation‐partial rehydration (WD‐PR) protocol is a methodology used to assess salt appetite. It consists
of 36h WD and 2h PR. Sodium appetite test (SAT) follows WD‐PR and consists of 2h access to 0.3 M NaCl and
water. Repetition of these protocols induces salt intake sensitization. We analyzed if salt availability affect water
deprivation‐induced salt intake enhancement. Adult male Holtzman rats had access to chow and water ad
libitum. Spontaneous intake was measured for 5 weeks. “Aqua S” (n=6‐7) was water deprived thrice at 7‐day
intervals. “Control A” (n=6‐7) was WD only once and it was simultaneously to “Aqua” 3rd episode. Both groups
were not exposed to 0.3 M NaCl until the 3rd deprivation. Sodium intake was measured in the 3rd SAT and 5th
week only. In the 3rd SAT, “Aqua S” (11.3±1.6 mL) ingested more 0.3 M NaCl (*p<0.05) than “Control A” (6.4±0.9
mL). The amount of NaCl ingested by “Aqua S” was similar to “Basic” (13.1±1.5 mL) – animals that were WD
thrice and had daily NaCl available throughout the experiment. Unavailability of sodium throughout repeated
episodes of water deprivation did not affect daily salt intake enhancement. Thus, central nervous system might
undergo salt intake sensitization‐induced neuroplasticity even in absence of salt.
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3) “Dangerous exchange: circulating quarter coin is more contaminated with lactose‐fermenting gram‐
negative bacteria than circulating dollar bill”. Walker, Y.; Sanon, M.; Jerotich, S.; Pereira‐Derderian, D.T.B.
School of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
Dangerous exchange: circulating quarter coin is more contaminated with lactose‐fermenting gram‐negative
bacteria than circulating dollar bill. Walker, Y, Sanon, M, and Jerotich, S; Pereira‐Derderian, DTB. School of
Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA. Single dollar bills and quarter coins
are the most commonly used money circulating in and around college campuses. Most of the time, public
handlers’ fails to realize the potential harmful microorganisms that reside on both currency types. Studies have
shown that the skin microbiota is highly populated with gram‐negative bacteria. This type of bacteria has shown
to be highly resistant to antibiotics and thus, assessment of its presence on money that is constantly exchanged
is relevant. The goal of this experiment was to determine if dollar bills contain more gram‐negative bacteria than
quarter coins. The microorganisms swabbed from the whole surface area (front and back) of a dollar bill (n=80)
or a quarter coin (n=80) were incubated in Petri dish‐containing McConkey agar for 3 days at 18ºC. Serial
dilution and pour plate techniques were performed to determine the Colony Forming Units (CFU) on each
sample. Dollar bill (n=54) showed 23.5±3.6 CFU compared to 25.9±4.4 CFU from quarter coin (n=42) (p>0.05). In
addition, 74% and 81% of the Petri dishes inoculated from dollar bill and quarter coin, respectively, fermented
lactose. However, dollar bill has greater surface area then quarter coin. Thus, despite similar growth of lactose‐
fermenting gram‐negative bacteria in both currency types, circulating quarter coin showed to be a more
hazardous exchange than circulating dollar bill.

4) “May the odds be ever in your favor”. Patterson, T.; Dykstra, C.; Moore, R. School of Mathematics and
Sciences, Wayland Baptist University, Plainview, TX, USA.
Millions of dollars are spent on the Texas lottery every year. The winning numbers for Powerball, Mega Millions,
Texas‐Two step, and Cash Five were used to find the frequency each number was drawn. The results showed
that most numbers occur about the same. However, mega millions and cash five show larger numbers are not
common past a certain threshold.

5) “Possible implication of unemployment on health”. Rosales, V.; Herrera, M.; Keller, P.; Stevens, D.; Callahan,
J.; Moore, R. School of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
The purpose of this study was to observe the relationships and trends between obesity, smoking, heart disease,
cancer, and pneumonia immunizations in relation to unemployment. Statistics from 2000‐2010 of seven Texas
cities, along with general Texas and Nationwide statistics, were collected. Data sets for each risk factor were
plotted to compare risk percentages versus unemployment rates. 2003 and 2006 were peak years for high
unemployment and high risk factors. Based on our results, it is shown that when unemployment increases, risk
factors also increase. Further research into unemployment versus insurance coverage would give more insight
into reasons for trends.
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6) “Demographic trends in the State of Texas”. Westerman, A.; Murray, T.; Soriano, L.; Murturia, D.; Smith, T.;
Moore, R. School of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
It is assumed that annual income has a large influence on a person’s lifestyle, for example, their standard of
educational as well as health benefits. Evaluating demographic data from various regions in the state of Texas
allows us to better understand how these factors relates to one another. Together, they can greatly affect the
residents’ lifestyle as a whole: annual income, risk of heart disease, ACT/SAT scores, high school graduation
rates, and health insurance. Following analysis, it appears there is a likely chance that annual income could be
directly related to all of the other factors explored.

7) “The effects of cost on energy consumption and production in the U. S. and Texas”. Williamson, G.; Garrison,
L.*; Hilton, J.*; Moore, R. School of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
Our modern society is heavily dependent on energy sources such as crude oil, coal, natural gas, and electricity.
The price of these energies may be linked to changes in production and consumption of these energy sources.
To investigate this, the production, consumption, and cost of crude oil, coal, natural gas, and electricity in the
U.S. and Texas from 1970‐2011 were analyzed. The production of crude oil in the U.S. has decreased 44.11%
from 1985, but it has experienced a recent bounce back being the highest it has been since the early 2000’s.
Coal production from 1970 till 2008 increased in production 47.52% and then fell 6.5%, which may be attributed
to the cost of coal being the highest it has ever been during that time. During the early 1970’s, the production of
natural gas steadily fell as the production of the other three energies grew. It was not until 1986 when natural
gas started a gradual increase in production, which may be attributed to the drastic decline in production of
crude oil. From 2005 till 2011, production increased in natural gas 21.26%, the highest it has been since 1970.
This may be attributed to the decrease in costs and advancements in technology to better store natural gas.
Electricity production has increased 62.88% from 1970‐2011 even though electricity costs follow the same trend.
The results of this study may contribute to understanding future market trends within the U.S. and Texas.
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8) “Carbon footprint analysis for the vehicle fleet on Wayland Baptist University’s Main‐Campus in Plainview,
Texas”. Cooke, T.; Cano, C.; Castilleja, J.; Giacomazzi, N.; Leos, J.; Muturia, D.; Rocha, M.; Grover, H.D. School of
Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
The objectives of this project were to characterize the vehicle fleet of Wayland Baptist University's main campus
with regard to vehicle classification and to use these data to estimate total miles driven and carbon emissions.
Standard vehicle categories were defined using the website http://usefulcharts.com. The categories identified
were cars, SUVs, CUVs, trucks, and hybrids, with appropriate subcategories (e.g., sub‐compact, compact, full
size). Vehicle types in the Wayland fleet were sampled on three different days for main‐campus parking lots
during normal class/working hours. Over a three day period with samples collected mid‐day, an average of 78
cars were sampled in the lots of our main campus with cars representing 50% of the sample, SUVs 23% of the
sample, CUVs 14% of the sample, and trucks 13% of the sample. No hybrids were identified in our sample.
Carbon dioxide emissions for the Wayland fleet were estimated using EPA estimated average annual miles
driven by passenger vehicles (11,489 miles per year) and representative miles per gallon data for vehicle types
published by EPA. Using these values and the vehicle type distribution acquired by our sampling, we estimate
the total carbon dioxide emissions for the Wayland main‐campus vehicle fleet to be approximately 383.6 metric
tonnes, or 846,862 pounds per year. The contribution of vehicle types to the overall carbon footprint was
equivalent to their proportional distribution in the fleet. Across vehicle types, cars contributed 43% of the
estimated carbon emissions, SUVs 27%, CUVs 14%, and trucks 16%. A comparison of these estimates with last
year’s data is included in the poster.
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