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From the Director

I t is with great pleasure that I present Volume 20 of the Journal of Research 
Reports, “Perseverance: 1995 – 2015,” where the McNair Scholars Pro-
gram has proven to make a di�erence in the lives of the students served. 
As you take the opportunity to read through the multidisciplinary works 
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gated the system from one state to another. Instead 
of di�erent querons, the network is realized by 
the propagation of a single queron. Also, its state 
after each of N’s di�erent time slices simulates the 
state of N’s virtual neurons. The synaptic weights 
are then engineered by interaction of the 2-level 
queron with an environment. Hence, instead of 
updating the state of a neuron by the state of N-1, 
the state of one neuron at given time is influenced 
by its states at the other times. Behrman et al. 
proposed to implement this time-varying neural 
network through quantum dot molecules interact-
ing with phonons of a surrounding lattice as well as 
an external field that leads to a potential V(r). The 
network can also be trained by a common back-
propagation rule where the weights are corrected 
according to the output error gradient.

This notion has gained a great deal of popularity 
because it addresses the incompatibility problem 
between neural and quantum computing. Also 
in their work, Behrman et al. found out the non-
linearity of a neural network’s dynamics arises 
naturally in the time evolution of the quantum system  
through the exponential function and the non-
linear kinetic energy that feeds into the potential 
V(φ,t). However, they also stated that for compu-
tations that are larger than simple gates, such as 
the advanced properties of the Hopfield network-
like pattern recognition and associative memory, 
a spatial-array model is needed. Such a model has 
been proven to possess noteworthy features, such 
as the computation of quantum entanglement or 
its own phase [5,12]. Nonetheless, it has not yet 
been implemented as a device for quantum asso-
ciative memory. The proposal by Behrman and her 
group also showed that the natural evolution of a 
system of interacting quantum dots can serve as a 
quantum neural computer in that the desired map-
ping input to an output can be engineered under 
certain conditions. Consequently, any quantum 
system with an evolution dependent on the initial 
state and with appropriate parameters is some 
kind of analog computing device for a given prob-
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Dynamic Learning Algorithm For Calculating Entanglement 

qubits. This paper will give a general overview of 
the algorithm, but a more detailed explanation of 
its derivation can be found in previously published 
works [15-17]. Essentially, the algorithm starts with 
a known quantum state, which is determined by 
the bell state, flat state, c state, and p state. From 
the initial states of the bell, flat, c, and p states, 
initial density and Hamiltonian matrices are cre-
ated. Then the initial state of the density matrix is 
mapped to the final state through time evolution, 
which utilizes a time integrator and the product of 
the Hamiltonian and density matrices at each time 
step to determine the final density state. Once the 
initial state is mapped to the final state via a forward 
propagation in time, the final state is propagated 
backward in time to train the weight parameters of 
the bell, flat, c, and p states. Through this training of 
the parameters, the algorithm is capable of learning 
how to calculate the entanglement of a given state 
on its own. Hence, the first calculation was done 
on a state where the exact values of the entangle-
ment were already known, and the results of the 
algorithm were compared with the known exact 
values. The error in di�erence between the two is 
then measured. Once the error is proven to be in 
an acceptable range, the entanglement of unknown 
states can be computed as well. Nevertheless, the 
algorithm is currently only able to calculate the 
entanglement of pure states due to problems in nor-
malization errors of the density matrix and a proper 
determination of its initial values.

However, the entanglement-calculating algo-
rithm was a device developed via the usage of 
MATLAB & Simulink [14]. Therefore, it could be 
parallelized through the usage of the distributed 
computing server and the parallel computing  
toolbox within MATLAB. These tools allowed 
MATLAB codes, such as the dynamic learning 
algorithm previously described, to be run across 
several available CPUs within an available super-
computer cluster or cloud cluster. Ideally, the 
parallel computations could be used in order to 
reduce the execution times of the algorithm by 
taking the work of a single CPU and distributing it 
across several others. The idea for this approach is 

that two is faster than one, but the road to parallel-
ization is not always a simple one, so in this case it 
was done through a three-step process. Originally, 
the algorithm used simulations developed in Simu-
link to do the forward and backward propagations 
in time, which were used to train the weight param-
eters. This was problematic because Simulink  
is largely seen as a single-CPU process. The only 
way it could be calculated in parallel was via a  
parallel for-loop, which would need an asynchro-
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Table 3: Tabular Representation of Function/Simu-
lation Calls for All Qubit Cases Considered

Single CPU case, the computations were done for 
all qubits ranging between 2 and 6. Though, this 
time the forward propagation function was run on 
a cluster 2 CPUs, 4 CPUs, and 8 CPUs. The reason 
execution times were recorded solely for the for-
ward propagation was because the forward and 
backward propagation functions are the same, 
computationally speaking. Their usage and func-
tionality may vary, but their mathematics are 
identical. Also, the goal was to identify which of the 
two configurations would prove to be faster, so full 
algorithm runs would be unnecessary.

From Table 4 the version that utilized par-
allelization solely for the matrix product was 
significantly faster than the other. It can also be 
seen that, generally speaking, there is no increase in 
execution time as the number of qubits increases. 
Therefore, as hinted at earlier, the increase in size 
of the matrices and vectors that occurs as the num-
ber of qubits increase has little to no a�ect upon 
execution time. The only time a significant change 
was observed was the 8 CPU case when going from 
2 qubits to 3 qubits, where an increase of close to a 
minute is seen. Though interesting, the real unex-
pected result is that as the number of CPUs in the 
cluster increases, so does the execution time of 
the function. This is observed for all qubits and 
for both of the parallelized configurations consid-
ered. The reasoning behind this is similar to that 
of the Simulink-calling version of the algorithm in  
the single CPU case–communication across sepa-
rate entities. 

In the case of using multiple CPUs, the CPUs-
within the cluster must communicate both to each

Table 4: Comparison of Execution Times of 
Parallelized Forward Propagation Function with 

Multiple CPUs

 o w co-0.7 0.200 0 
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parison. Since the parallelized matrix-product 
version of the function proved to be the faster of 
the two configurations considered, it was used for 
comparison with the non-parallel case. This was 
done by applying the explicit parallelization of this 
configuration to the full algorithm and recording 
the execution times. Meaning that since the full 
algorithm was being worked with, both the forward 
and backward propagation functions were paral-
lelized with a focus on the matrix-product.

As seen in Table 5, the explicit parallelization 
did not prove to give any speedup of the dynamic 
learning algorithm. In fact, it did the opposite–the 
execution time significantly increased. Also, as 
foreshadowed by the multiple CPU case described 
above, there was an increase observed with an 
increase in workers utilized. Therefore, based on 
the results from the other two cases, it was decided 
that recording execution times for qubits ranging 
between 4 and 6 would prove to be time consuming 
and give no further indication of speedup. In the 
single-CPU case, the execution time of the algo-
rithm increased as the number of qubits increased 
because of an increase in function/simulation 
calls. In the multi-qubit case, the execution time of 
the forward propagation itself increased with the 
number of workers due to overhead. Hence, it can 
be concluded that if more parallelized runs of the 
full algorithm were recorded the execution times 
would simply increase exponentially and speedup 
would not be achieved.

Table 5: Comparison of Execution Times for Paral-
lelized and Non-Parallelized Full Algorithm

IV. Discussion
For the case of the entanglement-calculating 

dynamic learning algorithm used in this study, 
there was no speedup observed when imple-
menting explicit parallelism upon it. Due to the 
large amount of overhead from communicating 
across several entities, the execution time dras-
tically increased. Although, explicit parallelism 
was created solely for the purpose of speedup, it 
does not always meet this goal. In the case of the 
algorithm used in this study, the problem was 
that the data was too small. Explicit parallelism  
works best for computationally-intensive data 
which is too large for a single CPU to handle on 
its own. Generally, this type of data is so large 
that it breaches the memory limits of the single 
machine. Yet, it was seen in the single-CPU case 
that the machine had no problems doing computa-
tions with the algorithm for all qubits considered. 
Therefore, explicit parallelism proved to be overkill  
and unnecessary.

This would suggest that, in order to fully uti-
lize the capabilities of explicit parallelization, the 
number of qubits the algorithm can operate on 
must be increased. Consequently, this restriction 
on data size proved to be one of the major limita-
tions of the study. The algorithm had only been 
configured to operate on a maximum of 6 qubits, 
meaning the maximum size of the matrices being 
multiplied together in parallel was only [64x64]. As 
mentioned earlier, these matrices are square and 
they scale as 2N. Thus, the data being parallelized 
exponentially increases as the number of qubits 
increase and [64x64] matrices are simply not big 
enough to push the limits of a single machine. For a 
future study, it would be best to use explicit paral-
lelization on such an algorithm which can operate 
on a larger range of qubits.

Also, this study focused upon a supercomputer 
cluster as a means of distributed computing, but 
graphic procession units (GPUs) are another pos-
sible means that could be used in future studies. 
In the case of GPU computing, the GPU and the 
CPU work together in order to accelerate the 

Combined Comparison
	Qubits	 CPUs	 Execution Time (sec)
		  1	 8,3274

	 2
	 2	 1110,1444

		  4	 1557,5224
		  8	 2134,1588
		  1	 16,442
	

3
	 2	 3601,5522

		  4	 5134,7392
		  8	 8117,7562
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execution time of a code/device. This is done by 
allowing the GPU to handle the computationally-
intensive portions while the CPU handles the rest. 
In the case of the entanglement-calculating algo-
rithm used in this study, the GPU could be used to 
do the forward and backward propagations while 
the CPU handles the rest. This is similar to what 
was attempted with the HiPeCC supercomputer 
cluster. The computations done by the GPU is 
still considered a parallel computation because 
it generally has a massively parallel architecture 
consisting of thousands of small cores. Though 
smaller than the cores of a CPU, these GPU cores 
are designed to handle multiple jobs simultane-
ously. Another benefit is that the CPU and GPU 
operate on the same machine. Therefore, GPU 
computing is a possible means of distributed 
computing that should not su�er the same over-
head problems as seen with the super computer 
cluster used in this study.

Though distributed computing may be used 
to help further advance the young field of quan-
tum neural networks, it is possible that the field 
needs more time to be further developed before 
its full capabilities can be utilized. Since a quan-
tum neural network must be able to learn from its 
experiences, a proper dynamic learning algorithm 
is essential to its existence. For the time, the one 
used in this study is fairly advanced. Nevertheless, 
it has not been developed far enough to appro-
priately employ the abilities of a supercomputer 
cluster. It is believed that quantum neural net-
works have the potential to deepen understanding 
of the brain and further advance information 
processing. However, since the field is still in its 
infancy, it must be further developed before cur-
rent advanced technologies can be proven to be 
capable of accelerating a feasible quantum neural 
network into existence.  

V. Conclusion
In this study there was an attempt to imple-

ment the capabilities of the explicit parallelism 
of a supercomputer cluster to speed up a dynamic 
learning algorithm, which is an essential compo-
nent of a quantum neural network. The algorithm 
used in this study had already been previously 
developed to calculate the entanglement of a pure 
state system. Once calculating the entanglement of 
a known state, the algorithm could then be trained 
to calculate the entanglement of other pure states. 
Using Wichita State University’s HiPeCC sys-
tem components of the time evolutions required 
to train the weight parameters necessary to assist 
the learning of the algorithm was distributed 
across several CPUs within a cluster. This study 
only used clusters consisting of 2, 4, and 8 CPUs. 
Also, the qubits of the algorithm ranged between 
2 and 6, since those were the limits of its present 
operating range. After using two configurations of 
parallelization, it was seen that focusing solely on 
the matrix product operation of the forward and 
backward propagations would prove to provide the 
best possibility of speed up.
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The Relationship between Eating Behavior and Self-Perception

(56) = .93, p > .05 and body-esteem t (54) = -.29, p 
> .05. However, there was a significant gender dif-
ference with eating behavior (57) = 2.49 p < .01 
(Figure. 1).  

Note. Standard deviations are shown in 
parenthesis. 

Figure 1. Gender Di�erences with Eating 
Behavior. The figure presents the means  

between genders.  

Relationship between 
Self-Esteem, Body-Esteem, 

and Eating Behavior
Pearson’s correlation of coe�cients was com- 

puted to test the relationship   an <</LBDC 
BE97 11 122.96e
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Self-Esteem scale. Low self-esteem might pre-
vent individuals from thinking others view them 
di�erently than how they feel about themselves. 
Emotional eating behavior increased as uncon-
trolled eating behavior increased. This could mean 
that emotional eaters lack a sense of self-control. 
These results show that self-esteem, eating behav-
ior, and body-esteem contain relationships that may 
be risk factors to eating disorders and depression. 

Limitations
Restricting the population to students 18-25 

years old at Wichita State limits generalizability 
because what is applicable to Wichita State stu-
dents might di�er from people outside of campus. 
It is also important to note that this study excluded 
nontraditional students—those who are above the 
age of 25 and attending college; therefore, results 
from this study may not represent that popula-
tion well. Older generations attending college 
could be a�ected di�erently when struggling with 
eating habits and self-perception. An older indi-
vidual’s response to negative self-perception could 
di�er from younger populations. For example, 
adolescents who su�er from depression are more 
likely than adults to commit suicide (Jóndóttir et 
al., 2008).  An additional weakness to this study 
would be the lack of diversity within the sample 
size. The majority of participants were Caucasian 
and female which could have had an impact on the 
results of this study. 

To increase generalizability, more males should 
be recruited in order to have an equal amount of 
females and males to compare. It would have been 
beneficial to add family background questions to 
the study. This would help determine if family back-
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Health Information-Seeking Behaviors 
Among Preconceptional Women
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ment of preconception information-sharing strategies that incorporate women’s informal 
networks.  Furthermore, due to the towering need for public awareness and credible knowl-
edge in preconception care, public health professions need to consider internet-based health 
promotion initiatives and interventions to increase women’s use of preconception care. 

Keywords: preconception health, health communication, health information-seeking 
behaviors, infant mortality

Health Information- 
Seeking Behaviors among 
Preconceptional Women

In the United States, infant mortality has been on 
a gradual decline over the last decade. Despite this 
decline, significant racial and ethnic disparities 
persist. For example, the infant mortality rate for 
non-Hispanic Blacks is more than two times higher 
than that for non-Hispanic Whites (Mathews, Mac-
Dorman, & Thomas, 2015). Over the years, there has 
been a paradigm shift in maternal and child health 
that has led to an increased focus on improving 
women’s preconception health and care to prevent 
poor birth outcomes. Preconception healthcare 
refers to a set of interventions aimed to increase 
healthy behaviors in women prior to a first or sub- 
sequent pregnancy and prevent poor birth outcomes 
(Johnson et al., 2006). Preconception healthcare 
includes services such as regular wellness check-
ups, smoking and alcohol cessation, and social and 
mental health intervention (Johnson et al., 2006). 
Growing empirical evidence has demonstrated 
the e�ectiveness of preconception care in modify-
ing behavioral, medical, and other health risks that 
impact birth outcomes (Shannon, Alberg, Nacul, 
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Informal Health 
Information Sources

Informal health information sources can be 
divided into two categories: interpersonal sources 
such as family, friends, or other lay persons and 
mass media sources such as television com-
mercials, newspaper and magazine articles, and  
the Internet. Previous research indicates that 
women’s decisions to use preconception care are 
typically influenced by friends and family (Squiers 
et al., 2013), partners (Canady et al., 2008; Temel 
et al., 2013), and other close individuals such as 
neighbors (Squiers et al., 2013). Moreover, women, 
especially ethnic minorities, use the following 
sources to obtain information about preconcep-
tion health or healthcare: the Internet (e.g., medical 
websites) (Agricola et al., 2014; Agricola et al., 
2013); social media sites (Dixon-Gray, Mobley, 
McFarlane, & Rosenberg, 2013); radio, including 
radio novellas (Dixon-Gray et al., 2013); and televi-
sion commercials and programming (Dixon-Gray 
et al., 2013; Squiers et al., 2013). 

Health Information Seeking 
Health information seeking entails using spe-

cific strategies to acquire relevant information 
and has been shown to influence the way people 
make decisions about their health behaviors and 
their healthcare (Lambert & Loiselle, 2007). 
Several studies have identified two health infor-
mation-seeking strategies: active seeking and 
passive seeking. Active seeking entails seeking 
out health information from media sources (the 
Internet, medical books, other media) or interper-
sonal sources (family, friends, other lay persons) 
(Wol� et al., 2010; Carlsson, 2000). In contrast, 
passive seeking entails receiving information  
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interactions between participants that can yield 
insightful, more spontaneous responses (Krueger 
& Casey, 2000; Morgan, 1998).

Setting and Participant Recruitment. The 
present study was conducted in Sedgwick County, 
Kansas, a county that contributes to 22% of all 
infant death in the state of Kansas (Moser, Hunt, 
Oakley, Crawford, & Soap, 2015). In Sedgwick 
County, the 2010-2014 infant mortality rates are 
7.2 infant deaths per 1,000 live births as compared 
to the rate of 6.4 in the state (Kansas Department 
of Health and Environment [KDHE], 2015). This 
region is also challenged by significant racial and 
ethnic disparities in infant mortality. Rates are 
highest among non-Hispanic Black women (16.2 
infant deaths/1,000 live births), followed by His-
panic women (8.0 infant deaths/1,000 live births) 
and non-Hispanic White women (4.6 infant deaths 
/1,000 live births) (KDHE, 2015). Additionally, 
among adults with no personal doctor or health care 
provider in this region, 17.4% are women and 31% 
are adults between the ages 18-44 years (KDHE, 
2014), which suggests there are a number of women 
who may not even be seeing a doctor who can pro-
vide preconception health information or care. 

Women were recruited using flyers distrib-
uted in community and clinical settings and by 
sending flyers to Sedgwick County Health Depart 
ment community partners through email distribu-
tion lists. Prospective participants contacted the 
second author via telephone or email and were pro-
vided with detailed information about the nature 
of the study before being screened for eligibil-
ity. If women confirmed interest in participating, 
they were scheduled for a focus group meeting and 
mailed a confirmation letter immediately after  
the conversation.

Participants were purposively sampled based 
on the following criteria: (1) women between 
the ages 18-44 years, (2) residents of Sedgwick 
County, Kansas, (3) reported never being pregnant 
before (nulligravida), or (4) reported a history of 
pregnancy or birth. Women were not eligible to 
participate for the following reasons: (1) being 
pregnant at the time of the study, (2) reported being 

in menopause, (3) reported having a hysterectomy 
or removal of ovaries, (4) reported being diag- 
nosed as infertile. Preconception and intercon-
ception women were targeted for this study, and 
separate sets of focus groups were scheduled for 
women in each category. Data saturation is the  
point at which information emerges frequently 
during data collection and no new information 
emerges. The research team determined through 
the use of debriefing discussions and notes that  
saturation was reached after the second focus 
group for each group of women, which falls within 
what is considered to be adequate to reach satura-
tion (Morgan, 1997). 

Protection of Human Subjects. This study 
was approved by the Wichita Medical Research 
and Education Foundation’s Institutional Review 
Board. Before participating in focus groups,  
participants received a voluntary participation 
statement and provided verbal consent. To protect 
participants’ privacy and confidentiality, several 
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[preconception health behaviors].” In addition, par-
ticipants’ family members helped them navigate the 
health care system. As one woman explained,

“I just think having family that have the knowl-
edge to tell me if I ask. That’s the key. [When I ask 
they] say, ‘Oh you go here or ask about this, talk to 
this person…’”

Women, particularly younger participants, indi 
cated that their friends provided them with infor-
mation about health and provide advice that helps 
them make preconception care choices. Some of 
these women did not necessarily have open rela-
tionships with their mothers and thus were not 
comfortable talking with them about contracep-
tion. One participant explained,

“[I found out information by] listening  
to everybody else. It’s kind of sad, but it 
seems to be di�cult to find it [information 
about preconception health and precon-
ception care] in other places. For me, when 
I was in high school, I never had a pap 
smear. I didn’t want my mom to know I was 
having sex. I knew I needed to get on birth 
control and so that is when I was going to 
the clinics and that was from [my] friends 
telling me.”

Another woman, who was a college student, 
described an experience which involved a friend 
explaining the importance of a well-woman check-
up and urging her to go get one. According to the 
participant, she “had never had one before” and 
was not aware that she needed it. She continued by 
saying that as a result of her friend she has a better 
understanding about how “to be aware of what is 
going on with my body.”

According to some women, although friends 
played an influential role in their health care deci-
sions, there were challenges in relying on their 
friends’ advice. The majority of the women agreed 
with this sentiment, but maintained that their 
friends’ advice was still valuable. One women 
provided an example based on going to get dental  
care to describe the challenge of relying on a 
friend’s advice:

“So you ask, ‘Hey best friend, how was it?’ 

They say ‘It’s terrible.’ So, it’s going to make 
you scared and not want to go. It might  
not have been [that] bad, but I wouldn’t 
know that because I will never get to go 
because I have a negative opinion from 
someone else.”

Mass Media Sources
Our analyses revealed that participants used 

various forms of media to acquire information 
about preconception care or to make health care 
decisions. The majority of women indicated that 
they used the Internet regularly (i.e., Google, social 
media sites) to obtain health-related information.  



R E S E A R C H  P A P E R S

32
McNair Scholars Journal

their financial concerns and how the cost of health 
care often delayed or deterred them from schedul-
ing a doctor’s appointment. One woman indicated 
that when she is faced with a health problem, she 
uses the Internet in lieu of visiting a physician, “I 
will Google a natural healing process, anything, so 
I can keep the money in my pocket and not have to 
worry about that bill.”

Other participants also described their dis-
dain for physicians using time during their visits 
to retrieve health information from the Internet. 
Women reported that they did not feel they should 
pay for their visit, and felt that they could have 
simply accessed the information on their own. For 
example, one participant stated, “When you go to 
the doctor’s o�ce…and they pull out their phone 
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friends or the Internet play an especially impor-
tant role in women’s health decisions. Moreover, 
women’s active-seeking is motivated by contextual 
factors such as limited time with and informa-
tion from physicians and high health care costs. 
Furthermore, public health professions should con-
sider Internet-based health promotion initiatives 
and interventions that increase knowledge of pre-
conception care among women and others within 
their social networks. In addition, health care pro-
fessionals might consider finding ways to ensure 
adequate preconception health information shar-
ing with patients. For example, access to accurate 
health information may be increased using online 
patient portals. It may also be important to under-
stand their patients’ attitudes towards physician 

use of the Internet to retrieve health information 
during clinical consultations. Finally, health profes-
sionals and policy-makers should understand the 
implications of high health care costs as it relates to 
women’s use of informal health information. More-
over, a�ordable access to preconception care will 
be important in ensuring optimal preconception 
health among reproductive-age women. 
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The Role of Skin Complexion on African American Emerging Adults

explore the development of skin complexion biases 
as well as the development of resilience. With the 
expansion of research on the role of skin complex-

ion, we will be better able to meet the social and 
psychological needs of the African American com-
munity during emerging adulthood. 
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Summary

Amputations are serious Medical Proce-
dures that a�ect a person’s ability to 
perform everyday tasks, such as grasp-

ing. Nearly two million amputation patients in the 
USA can benefit from a prosthetic limb [1]. Vari-
ous aspects direct the evolution and growth of the 
prosthetic hand, including functionality, mecha-
nism to human interface, controllability, and 
aesthetic design. Functionality of the mechanism 
and its ability to accurately mimic the biology of 
the human body have become important focuses in 
the field of prosthetics [2-4].

Some of the most recent advanced prosthetic 
hands currently on the market include the BeBi-
onic and the I-Limb. This study analyzed all the 
data collected from di�erent design sources in 
order to discover faults involving functionality. 
After reviewing the di�erent designs, there was 
a realization that each prosthesis did a poor job 
mimicking the anatomy of a human palm by not 
including any palm folds in the designs. Without 
the proper structural stability that the palm fold 
provides, grasping items like drinking cups can 
be troublesome, especially for patients who lack 
upper body strength. To address the problem, this 
study manipulated an already existing prosthetic 
hand model and 3D technology. By utilizing 3D 

printing and incorporating the palm roll and ana-
tomical changes, a better prosthetic hand that 
maximizes grasping power while being less expen-
sive can be created.

3D Printing
The cost of the BeBionic is around $11,000, and 

the cost of the I-Limb is around $38,000; therefore, 
they are cost prohibitive. One reason these prod-
ucts are expensive is the process by which they 
are manufactured. However, 3D printers can now 
create and produce structurally sound prototypes 
much quicker. This study utilized 3D technology 
and PLA plastic material in order to create a pros-
thetic hand that is more a�ordable, making the 
mechanism universal and available for everyone.

Anatomical Design
By incorporating the active palm roll and chang-

ing the finger design, the grasping power and 
stability of the prosthetic hand could be maxi-
mized. The modifications made to the preexisting 
prosthetic model design (Raptor Reloaded Pros-
thetic Hand created by E-nable [5]) were based on 
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totypes breaking. This required readjustment of 
the prosthetic hand model to be conducted in order 
to print out a more structurally stable model. How-
ever, once the future experiments are conducted 

and processed, the data gained from the study will 
allow a more functional and anatomically accurate 
prosthetic hand to be created, which will advance 
the field of human prostheses.
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ognize specific disorders, knowledge about how to 
seek mental health information, attitudes that fa-
cilitate problem recognition, help-seeking, knowl-
edge and beliefs about risk factors and causes for 
mental illness, self-help interventions, and avail-
able professional help” (Armstrong & Young, 2015, 
p. 2). Stigma is a term prevalent in mental health 
literacy. Mendoza, Masuda, and Swartout (2015) 
defined stigma as, “a multidimensional process of 
objectifying and dehumanizing a person known to 
have or appearing to have a mental disorder” (p. 
209). Help-seeking behavior is often discussed in 
student mental health research. Daniel Eisenberg 
(2012) stated that help-seeking behavior targets a 
student’s use or disuse of mental health services 
and the factors that a�ect it, such as attitudes, be-
liefs, and knowledge.

 The attitudes of students, from a variety of demo-
graphics, towards the stigma of mental illness are 
a well-studied area of mental health (Mendoza et 
al., 2015). Additionally, use of mental health coun-
seling services on campus increases self-e�cacy 
for college students across multiple demograph-
ics (Mendoza et al., 2009). Two major barriers of 
helping students with mental health disabilities, 
besides lack of research or mixed results in stud-
ies, are the lack of legislative impact and funding 
for this type of health care (Armstrong & Young, 
2015; Eisenberg et al., 2012; Kiuhara & Huefner, 
2008). Wynaden et al. (2014) agreed and reminded 
researchers that addressing student mental illness 
not only requires the work of practitioners and fac-
ulty, but also requires an e�ort by policy makers. 
This could be accomplished through the relation-
ship that post-secondary institutions and legisla-
tors have through the Americans with Disabilities 
Act (ADA), which had been implemented in 1990 in 
an e�ort to create opportunities for students with 
psychiatric disabilities to be academically success-
fully (Salzer, Wick & Rogers 2008).

For college students, the impact of mental ill-
ness not only a�ects personal goals, but academic 
and professional goals as well. It is with this knowl-
edge that a growing belief that services supporting 
mental health in post-secondary institutions have 

an obligation to provide access and opportunities 
for students to be academically successful. This in-
cludes evaluation and implementation of the best 
evidence-based practices on their campuses, edu-
cating teachers about student mental health issues, 
and writing legislation, protocols, and policies that 
support the importance of student mental health in 
post-secondary settings. Moreover, when discuss-
ing support available for students with disabilities, 
Susan Wilhelm (2003) noted the importance of ac-
commodations for students su�ering from mental 
health issues. Under the ADA a student may receive 
reasonable accommodations that are tailored to 
his or her functional needs, such as additional time 
on exams and alternate exam formats. It is impor-
tant that psychological disorders, such as bipolar 
disorder, major depression, and anxiety disorders 
(including post-traumatic stress disorder and pan-
ic disorder) are protected under the act. Although 
accommodations are meant to help eliminate or re-
duce the impact of a student’s impairment, there is 
little research to support the e�ectiveness of these 
accommodations.

Student mental health research is a growing 
field; however, the lack of research into its mod-
els, interventions, and studies has been cited as 
another barrier to advancing the field. Moreover, 
there is a general consensus that mental health 
concerns among post-secondary students are an 
increasingly serious issue. No clear remedy to 
this problem has presented itself. Research inves-
tigating student mental health is varied, and de-
pending on one’s focus (i.e. mental health literacy, 
help-seeking behavior, campus interventions, or 
legislation and funding), an investigation into this 
area can yield a wealth of information or present 
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Summary

Grandparent caregiving is not a new phenomenon, as kinship caring has traditionally been a part 
of family life. According to the U.S. Census Bureau, in 1970 2.2 million children under 18 lived 
in grandparent-headed households. In 1997, approximately 4 million children lived with their 

grandparents (Park, 2005). Since the late ‘90s, the fastest growing type of grandparent-headed household 
is one in which a child’s biological parent is not present (Park, 2005).

The reasons for care provision are a reflection of some of the challenging social conditions that exist 
in our society. Grandparents become responsible for their grandchildren for primarily the following 
reasons: parental substance abuse, incarceration of parents, death due to HIV/AIDS of biological parents, 
and divorce of parents. In addition, mental health illnesses of the parents, abuse by parents, neglect, and 
abandonment of children all contribute to the inability of some biological parents to raise their children 
(Carlini-Marlatt, 2005).

Existing research has primarily focused on the health and well-being of grandparents. Studies have 
found grandparents who are primary caregivers reported more health-related concerns and issues than 
grandparents who do not have custody of their grandchildren. Bachman and Lansdale (2005) found 
grandmothers who raise grandchildren reported increased rates of physical health problems. A study 
conducted by Ross and Aday (2006) found 92% were experiencing clinically significant levels of stress, and 
Del Bene (2010) discovered 86% of grandparents who raise grandchildren felt depressed, 61% reported 
increased smoking, and 36% complained of heightened medical illnesses.

Increasingly, grandparents are being called on to raise their grandchildren when parents are unable 
or unwilling to fulfill their parenting role. Caregiving grandparents often find themselves in an economic 
bind. Financially, most are at a stage in life where they are looking to retire and reduce family spending, 
but raising a school-aged child dramatically alters their plans. Research has shown financial worries are a 
major issue for most grandparents raising their grandchildren. Park (2005) found that three-fifths of single 
grandmothers in skipped generation families reported annual incomes of $20,000 or less, and over a quarter 
reported annual incomes of $10,000 or less. Moreover, in 1996, Aid to Families with Dependent Children 
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(AFDC) was replaced by Temporary Assistance 
for Needy Families (TANF), which caused great 
concern about the possible detrimental e�ects 
TANF could have on households that were headed 
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In the first experiment, significant main e�ects 
were found for Text Orientation, F(1,29) = .18.52, 
p < .001, ηp

2 = .390 and for Color Density, F(2,28) = 
12.77, p <.001, ηp

2 = .477. The data indicated that the 
medication vials with vertical orientation and/or 
high color density were more quickly recognized.

When analyzing the data for accuracy, signifi-
cant main e�ects were found for Text Orientation, 
F(1,29) = 10.04, p < .005, ηp

2 = .257 and Color Density, 
F(2,28) = 17.99, p <.001, η
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Summary

Due to their combination of excellent mechanical properties and toughness (Hanawa, 2005), metals 
have been greatly accepted for use in medical applications. Metals have the longest history of use 
among the various biomaterials (Niinomi, 2002). Although metals have great properties as implant-

able materials, they also have various limitations. Corrosion and mechanical wear are usually the most 
common problems with current metal implantables. Due to metal corrosion, the e�cacy in performance 
of the implantable is diminished by creating wear particles that may also cause infection. Magnesium (Mg) 
is a metal that is being considered as a potential biodegradable metal; however, it rapidly reacts with physi-
ological solutions and produces hydrogen gas in non-toxic concentrations. Magnesium and its alloys have 
gained footing as an alternative biocompatible material (Witte et al., 2005; Weizbauer, 2013). 

As a fixation device, Mg lines up very well due to its similarities to bone in elastic modulus. In addi-
tion, as a main degradation product, Mg is an essential trace element for human enzymes. The amount 
of Mg the implant discharges once it begins to corrode and how well it sustains its mechanical structure 
were some of the limitations observed in this study. The byproducts of Mg degradation have been shown 
to improve osteoconductivity (Puleo & Huh, 1995), but the hydrogen gas produced presents a problem 
when the material is being employed for orthopedic applications because it creates a subcutaneous cavity. 
With the advanced capabilities in alloy composition available today, the properties of Mg have improved 
considerably; however, no current alloy exists to satisfactorily perform in biomedical applications. Porous 
metallic coatings of zinc on a Mg substrate could serve as a potential route to slow the degradation of Mg 
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any sample; the Ra measurement was calculated 
by an algorithm that measures the average length 
between the peaks and valleys and the deviation 
from the mean line on the entire surface within 
the sampling length. Ra averages all peaks and val-
leys of the roughness profile and then neutralizes 
the few outlying points so that the extreme points 
have no significant impact on the final results. The 
measurements for this experiment on the arc spray 
zinc coating displayed that the more distance the 
spray system and substrate had, the greater the  
Ra measurement. 

In our data the distance the gun was from the 
substrate had a large impact on deposit e�ciency. 
The resulting coating thickness of each sample 
steadily dropped as separation grew between the 
sample and the molten spray particles. Due to the 
nature of the spray system, where the material fans 
out from the origin, this was an appropriate result. 
The measurements of thickness from calipers cor-
roborated the results. Although the changes were 
not as drastic as expected, they still showed a steady 
decline the greater the distance between the spray 
system and the substrate. The measurement with 
the micrometer encompassed a larger surface area 
of the coating, making for an average of area rather 
than a single point in the image measurements.

The hardness of the material was seen to de-
crease as more distance was put between sample 
and gun system. This could be because as distance 
increases so does the travel time of the molten par-
ticles. Usually in these conditions, a larger distance 
from substrate to spray system increases hard-
ness due to oxide formation, especially because 
the material cools quickly as it travels (Krupin-
ska et al., 2010). Another possible reason for this 
decrease, in comparison to other experimental 
results, could be due to the use of air cooling jets 
to maintain the substrate from overheating. This 
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Cell Material Interactions of Laser Modified Orthopedic Implants

the micro-nano scale. The patterned samples were 
characterized visually and then evaluated for cell 
material interaction using a cytotoxic elution pro-
cess. The purpose of carrying out a cytotoxicity 
evaluation is to determine potential cytotoxicity 
of a material being studied [7]. Cytotoxicity is the 
measure of toxicity a component or material has 
regarding cell life. All materials interacting with the 
human body, such as orthopedic implants, must be 
evaluated for toxicity in order to maintain patient 
safety.  For this study we evaluated the cytotoxic-
ity of micro-nano textured samples on a fibroblast 
cell line called L929 from mice. The evaluation 
compared a set of 316L stainless steel (medical 
grade stainless steel) samples for their cytotoxic-
ity. Two samples of un-patterned SS were used and 
two laser patterned SS samples were used. Both 
sample sets were compared to control wells which 
are known to induce positive cell growth. The main 
goal of the study was to verify that the laser pat-
terned SS samples would interact with cells in the 
same way that un-patterned SS samples would, 
and that both SS samples would interact in such a 
way to demonstrate biocompatibility. 

316L stainless steel is a medical grade bio-
metal used for orthopedic devices; samples 316L 
stainless steel were used to emulate orthopedic 
implants. 316L stainless steel has iron, chromium 
and nickel components and is low in carbon con-
tent which contributes to its enhanced corrosion 
resistance [8]. SS samples were cut into uniform 
squares and cleaned before undergoing laser modi-
fication. Samples to remain un-patterned were set 
aside while other samples were patterned using a 
CoherentTM Avia 355X nanosecond pulsed laser. 
Laser surface texturing was carried out in an inert 
gas chamber to prevent unwanted exposure and 
contamination of surfaces. Uniform parameters 
were used to pattern each sample, and character-
ization of the samples was carried out through 
optical microscopy and scanning electron micros-
copy. Through imaging at multiple resolutions, a 
grating raster pattern was visualized on each sam-
ple with a pattern width of about 100 µ
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Biomechanical simulations and clinical appli-
cations depend on the Hill-Type Muscle Model  
for studies relevant to understanding muscle 
movement and human health. The goal of this 
study was to evaluate the accuracy of the Hill-Type 
Muscle Model by focusing on the CE and assess-
ing muscle fiber length change while pedaling. The 
muscle fiber length and pennation angles of the 
right gastrocnemius lateralis were recorded using 
ultrasonography and will be measured directly in a 
later study. This output e�ort will contribute to the 
understanding of evolutionary and comparative 
significance in muscle design and musculoskeletal 
makeup. By evaluating and comparing fiber muscle 
fascicle strain from direct versus model measures, 
the CE of the Hill-Type Muscle Model will be e�ec-
tively validated. 

Before testing the Hill-Type Muscle Model,  
the motion capture of three participants was 
recorded to illustrate and trace pedaling displace-
ment by using an eight-camera Optitrack motion 
capture system. The purpose of using a motion/
performance capture system was to locate and 
record the change in position of the right gastroc-
nemius lateralis while pedaling. By using CORTEX 



61
McNair Scholars Journal

Testing of the Hill-Type Muscle Mechanics Model

data can be made. Almost all muscle simulations 
follow tailored computerized mathematical models 
in conjunction with simulated data for published 

experimental studies. The accuracy portion of this 
model is important for the overall optimization of 
biomechanics simulations. 
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Summary

Characterization of microscopic and macroscopic scales of geological features o�er a direct insight 
into strain levels sustained by sedimentary rocks. The ultimate goal of this study was to investi-
gate an inventory of fracture types, orientations, and locations across south-central Kansas. The 

field data related regional-scale fracture to an orogenesis, which is a mountain building event such as 
the Laramide deformation in the rocky mountain region area. Consequently, this research is important 
because the findings benefit researchers’ understanding of the movement and migration history of impor-
tant subsurface resources, including groundwater and hydrocarbons. 

During folding, we investigated the relationship between fold development and its distribution in the 
sedimentary strata by looking at the fractures, micro-faults, and kinematic relationships. Kinematic rela-
tionships and fractures are present in few outcrops in south-central Kansas. The subject matter was first 
observed in 1968 when John Ward published fault maps for Butler and Cowley Counties. Melton (1929) 
illustrated how similar the correlation is between these faults and the northwest-striking joint set that 
he described in his article. Melton discussed how these faults and joints of Oklahoma are believed to have 
been formed by initial compressive stresses of the Ouachita orogeny. In his article, he described how the 
joint system in his report is related to the one Foley described. Foley’s work, based on the origins of faults 
in Oklahoma, stated that the joints in south-central Kansas may have originated in the faults of Oklahoma. 
This study acknowledged the findings of Melton, but disagreed that the joints’ origins were solely in Okla-
homa. Although Ward’s pioneering work was exceptional and extended the scope, content, and coverage 
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Method
Traditional field methods were utilized to conduct 

geological research for surface bedrock mapping 
and the measuring of fracture orientations. These 
methods included using a brunton compass to mea-
sure the strike and dip, stereo nets, a Jacob sta� to 
measure unit thickness, and a GPS to confirm accu-
rate locations. The field data was constructed on a 
1:24,000-scale topographic base map and then plot-
ted on stereographic projection diagrams. A rose 
diagram illustrated major orientations that were 
helpful to prove one of the hypotheses. Furthermore, 
published geologic maps available from the Kan-
sas Geological Survey helped place local bedrock 
compositions and fracture orientation data into a 
regional context. Geological data was superimposed 
on existing geology data of a preexisting map to pro-
duce a final map. Once this was done, geological 
interpretations were made. In order to collect data, 
a presented outcrop was thoroughly observed for all 
geological data, such as rock descriptions, forma-
tions, and relative geological ages. Finally, technical 
geological interpretations were deduced.

Discussion
The fracture patterns of south-central Kansas  

are related to a thickening of the crust, which hap- 
pens during compression forces. How these frac-
tures are oriented relates to how a major mountain 
range in western Kansas was formed. This research 
will contribute to other geological studies in Kan-
sas, encouraging new research.

The age of the fractures is of great importance 
if the source of the deformational force is to be 
located. As a result, it is valuable to consider the 
geologic age of the strata containing the joint sys-
tem. The same joint pattern is shown to exist in 
both lower Permian and upper Pennsylvanian 
geological age rocks. Assuming that the joints are 
younger than the youngest strata containing the 
joint pattern, the jointing is at least post-lower 
Permian in age. Because upper Permian and Cre-
taceous rocks are absent in eastern Kansas, the 
latest period during which the joints formed can-
not be determined from stratigraphic evidence. 
This means that, in geologic time during the Cre-
taceous time period, organic matter would be 
deposited throughout Kansas and this organic 
matter would later yield coal and petroleum. The 
fractures have an opening distance greater than 
5cm, and it would benefit the energy industry 
into looking at fracture stimulation into new oil  
pool studies.

The jointing also appears to control the exis-
tence of Karst Topographies found in the area 
directly southeast of El Dorado and in northeastern 
Butler and Cowley counties. ‘Karst Topography’ 
is a solution of limestone that can be found along 
joint surfaces. If produced abundantly, open joints 
are created, resulting in large caves in this area. An 
abundance of this solution can make the roofs of 
these caverns collapse, forming sinkholes. In the 
sinkholes, many pitted and rounded joint surfaces 
are present. This research can help farmers and 
landowners characterize their land for farming 
and leasing to oil companies.
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