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GRASP KEYNOTE 
 

 
. . so you want to be a scientist? 

 
Teresa S. Radebaugh, Sc.D. 

Carl and Rozina Cassat Professor in Aging & Director, Regional Institute on Aging 
 
 
 

What makes a good scientist? How do you know if you have the “right stuff?”  Is 
raw intellect the magic ingredient?  Will blow-the-top-off grade point averages and 
GRE scores get you there?  What about training? 
 
Of course, you have to have some measure of intellectual ability and elasticity. 
You must train to learn the state-of-the-art, state-of-the-science in your chosen 
discipline. These are givens. 
 

But, there are many more characteristics that combine to make a scientist.  And, 
some are probably not what you think.  Do you have them? 
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Factors Affecting Quality of Life in Breast Cancer Survivors 
 

Maggie A. Ward 
Faculty: Elaine E. Steinke 

  

School of Nursing, College of Health Professions 
 
 
Abstract.  Many factors affect the quality of life in breast 
cancer survivors. The author performed an integrative review 
of the literature pertaining to quality of life among breast 
cancer survivors. The 14 research articles that met the 
inclusion criteria were comprised primarily of observational 
studies with questionnaires as measurements, interventions 
with healthcare professional support, targeted women with a 
diagnosis of breast cancer. Key factors identified in affecting 
quality of life are: optimism, cancer-related confidence, 
perceived level of side effects, depression symptoms, social 
support, social disruption, spirituality, and self-rated quality 
of life. Current evidence shows that regardless of which 
factors present, stage at diagnosis, number of co-morbidities, 
and length since diagnosis did not affect overall quality of 
life; however, age has a significant influence. These studies 
are significant, illustrating the individual's overall well-being, 
instead of solely physical well-being. Many times, patients 
will make treatment decisions based on what quality of life, 
not quantity, one may experience. 
 
1. Introduction  
 
There are currently more than 2.3 million breast cancer 
survivors in the United States [1], all of which 
encountered some sort of therapy, whether it be 
surgery, hormonal therapy, radiation therapy, 
chemotherapy, or any combination of the four. 
Although every person has a different experience with 
a cancer diagnosis, it is important for patients, 
caregivers and healthcare providers, alike, to recognize 
that many similarities can be identified and 
acknowledged in the course of treatment and the years 
to follow. Some of these similarities fall within the 
realm of how a diagnosis, treatment of and the follow-
up years of cancer affect an individual’s quality of life. 
Therefore, this paper focuses on the psychosocial and 
quality of life aspect of breast cancer survivors. 
 
2. Experiment, Results, Discussion, and Significance 
 
Although various tools were used in each of the 
studies, there were many similar, as well as 
contradictory results. Significant differences in time 
since diagnosis, disease staging or number of co-
morbidities were not found [2, 3, 4, 5]. Schmidt and 
Andrykowski found that more time since diagnosis 
resulted in less distress, but no differences in 
demographic and clinical variables were identified [6]. 

In contrast, Owen et al. found that greater intervals 
between diagnosis and entry into the study 
significantly portrayed higher mood disturbance, but 
no differences in stage of disease [7], while Loerzel et 
al. discovered that physical and psychological well-
being declined over time [1]. Studies analyzed by 
Montazeri revealed that baseline quality of life in 
advanced breast cancer patients can predict survival, 
but not  in early-stages [8].  

Levels of fatigue and physical functioning were 
significantly correlated with life satisfaction, 
depression and general health perceptions [4]. Gil et al. 
found women with breast cancer reported 
approximately 1.4 symptoms per month with no 
relation to time since diagnosis and 83% of these 
women reported fatigue at least once [2]. The way a 
woman viewed her symptoms, whether with optimism 
or pessimism, appeared to affect overall distress levels; 
level of pessimism and not the level of optimism 
impacted a subject’s overall QOL [9]. 

Spiritual well-being is a factor consistently  
impacting psychosocial well-being [10,11, 12]. 
Fehring, Miller, and Shaw noted that spiritual well-
being is positively correlated with hope and inversely 
related with depression [11]. Church and socialization 
involvement allowed for a greater ability to express 
emotion and deal with depression and anxiety [12]. 

The ability to express emotion and the 
availability of emotional support significantly affected 
a subject’s psychosocial well-being [2, 6, 7]. Stanton et 
al. state that “emotional expression and adjustment to 
cancer suggests that coping through actively processing 
and expressing emotion leads to better long-term 
psychological adjustment” [6]. Psychosocial resources 
can significantly impact the coping abilities of a breast 
cancer survivor [4]. 

One important factor that is not always 
acknowledged is the availability of support systems. It 
is important for one to have social support easily 
accessible, so that emotion can be expressed with 
comfort, support or feedback. Just as the cancer patient 
is dealing with emotion, so are family members and 
friends. Therefore, it is also important to recognize and 
assess QOL of these support systems, including 
families’ levels of distress [13].  Working through the 
diagnosis together, allowed the family to perceive 
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increased closeness, allowing for a stronger support 
system.  

As in post-traumatic stress disorder, certain 
events, such as new onset pain, annual mammogram 
and check-ups, or hearing about someone’s recent 
diagnosis, can trigger distress and anxiety about the 
past and future [2]. These triggers could also occur 
with phone interviews conducted by the researchers in 
an attempt to collect data; therefore, creating undue 
stress that was not present before and in turn, may be a 
misrepresentation of reality.  

Utilizing the Breast Cancer Education 
Intervention (BCEI) provided various results in patient 
responses. The BCEI is an intervention used for breast 
cancer survivors that utilizes psychoeducational 
support within the first year after treatment [1, 14] It 
incorporates three education and support sessions 
followed by five support sessions, either conducted in 
person or via telephone [1]  One study learned the 
experimental to have improved QOL at 3-months, 
which maintained through the 6-month time point, 
while the control group reported a significant decline in 
QOL at 3-months and improvement at 6-months [14]. 
In contrast, Loerzel et al. found that the experimental 
group had a steady decline in overall quality of life 
from baseline, as did the control group [1].  

Although many differences are identified in QOL 
in cancer patients, some solidarity stands true. Greater 
spiritual well-being leads to less depression and 
distress and a higher sense of hope. Pessimism, not 
necessarily optimism, has a greater impact on outlook 
of side effects and the overall cancer experience. The 
presence of support systems and being able to express 
emotions leads to better coping mechanisms and 
increases overall QOL. Type of treatment and stage of 
diagnosis do not automatically affect a person’s QOL. 

The most important thing to recognize in 
evaluating QOL in a cancer patient is that no individual 
is the same. Each measurement component of QOL, 
whether evaluated in the same fashion or not, will 
dictate variance in individual subjects. QOL is a broad 
spectrum that is imperative to cancer treatment and 
survival. Many patients will make decisions based on 
quality and not quantity of life, thus patients and 
families alike must be closely monitored.  
 
3. Conclusions 
 
Healthcare professionals are able to combat poor 
physical quality of life with symptom management; 
however, a strong psychosocial intervention that works 
for the majority is yet to be found. Although BCEI is 
showing some promise, there is contradicting data, 
showing that it may not be beneficial to the population 
at all. This does not mean that it should be forgotten, it 
just needs to be improved. Further studies need to 

focus on this type of intervention, concentrating on the 
strengths and weaknesses, as well as the various 
populations. In doing this, it may be possible to 
identify which groups the BCEI is appropriate for and 
which it may not be as adequate. The door is wide open 
for future research; it just has to be taken on with a 
vengeance. 
 
 
[1] Loerzel, V.W., McNees, P., Powel, L.L., Su, X., & Meneses, K. 
(2008). Quality of life in older women with early-stage breast cancer 
in the first year of survivorship. Oncology Nursing Forum, 35(6), 
924-931 
[2] Gil, K.M., Mishel, M.H., Belyea, M., Germino, B., Porter, L.S., 
LaNey, I.C., & Stewart, J. (2004). Triggers of uncertainty about 
recurrence and long-term treatment side effects in older African 
American and Caucasian breast cancer survivors. Oncology Nursing 
Forum, 31(3), 633-639. 
[3]Carver, C.S., Smith, R.G., Antoni, M.H., Petronis, V.M., & 
Weiss, S. (2005). Optimistic personality and psychological well-
being during treatment predict psychosocial well-being among long-
term survivors of breast cancer. Health Psychology, 24(5), 508-516. 
doi: 10.1037/0278-6133.24.5.508. 
[4]Perkins, E.A., Small, B.J., Balducci, L., Extermann, M., Robb, C., 
& Haley, W.E. (2007). Individual differences in well-being in older 
breast cancer survivors. Critical Review of Oncology and 
Hematology, 62(1), 74-83. 
[5]Kurtz, M.E., Kurtz, J.C., Given, C.W., & Given, B.A. (2008). 
Patient optimism and mastery – Do they play a role in cancer 
patients’ management of pain and fatigue? Journal of Pain and 
SymptomManagement,36(1).doi:10.1016/j.jpainsymman.2007.08.010
. 
[6]Schmidt, J.E. & Andrykowski, M.A. (2004). The role of social 
and dispositional variables associated with emotional processing in 
adjustment to breast cancer: An internet-based study. Health 
Psychology, 23(3), 259-266. doi: 10.1037/0278-6133.23.3.259. 
[7]Owen, J.E., Giese-Davis, J., Cordova, M., Kronenwetter, C., 
Golant, M., & Spiegel, D. (2006). Self-report and linguistic 
indicators of emotional expression in narratives as predictors of 
adjustment to cancer. Journal of Behavioral Medicine, 29(4). doi: 
10.1007/s10865-006-9061-8. 
[8]Montazeri, A. (2008). Health-related quality of life in breast 
cancer patients: A bibliographic review of the literature from 1974 to 
2007. Journal of Experimental & Clinical Cancer Research, 27(32). 
doi: 10.1186/1756-9966-27-32. 
[9]Pinquart, M., Frohlich, C., & Silbereisen, R.K. (2007). Optimism, 
pessimism, and change of psychological well-being in cancer 
patients. Psychology, Health & Medicine, 12(4), 421-432. doi: 
10.1080/13548500601084271. 
[10]Peck, S. (2008). Survivorship: A concept analysis. Nursing 
Forum, 43(2), 91-102. 
[11]Manning-Walsh, J.K. (2005). Psychospiritual well-being and 
symptom distress in women with breast cancer. Oncology Nursing 
Forum, 32(3), E56-E62 
[12]Overcash, J.A. (2004). Using narrative research to understand 
the quality of life of older women with breast cancer. Oncology 
Nursing Forum, 31(6), 1153-1159. 
[13]Mellon, S. (2002). Comparisons between cancer survivors and 
family members on meaning of the illness and family quality of life. 
Oncology Nursing Forum, 29(7), 1117-1125. 
[14]Meneses, K.D., McNees, P., Loerzel, V.W., Su, X., Zhang, Y., & 
Hassey, L.A. (2007). Transition from treatment to survivorship: 
Effects of a psychoeducational intervention on quality of life in 
breast cancer survivors. Oncology Nursing Forum, 34(5), 1007-1015. 
doi: 10.1188/07.ONF.1007-1016. 
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Contemporary Problems and Solutions in the field of Modern Percussion 
Repertoire 

  
Andrew C Slater 

  

                  School of Music, College of Fine Arts 
 
 

Abstract. Contemporary music presents a unique set of 
challenges to its performers.  This is especially so for the 
modern percussionist.  Aside from being both mentally and 
physically draining, the performer must convince an 
audience, that what he/she is presenting is “Art.”  This study 
proceeds to analyze tactics used by top performers of the 
idiom.  These tactics include:  Memorization of Music, 
Choreography and Movement, and Oral Presentation.  These 
will be demonstrated through audio, video, and live 
performance.  Although this study is inspired by solo 
percussion repertoire, it is meant to be observed by all 
musicians as an aid in their performance. 
 
In the modern school of percussion, there are many 
demands on the individuals who choose to study the 
craft.  If a patron were to attend a senior percussion 
recital, the stage will bear resemblance to a modern 
sculpture gallery.  The music being played will be as 
diverse as the instruments producing the sound and the 
performer must display multiple techniques learned 
over the course of study.  There will be pieces for 
marimba, vibraphone, timpani, and of course the 
required “Avant Garde” piece that most refer to as 
“noise.”  It can be a very stimulating experience for the 
concert goer if the performer executes beyond the page. 
 This study focuses on the preparation process 
of top percussionists, as well as investigating audience 
reaction to music. As music continues to evolve, it is 
crucial to remember who the music is being presented 
to.  Understanding tactics that can aid the lay persons 
experience can benefit the art form. 
 
Memorization 
    
The fourth chapter of Steven Schick’s The 
Percussionists Art “Same Bed, Different Dreams” is 
appropriately titled The Affliction of Memory.  It is true 
that many musicians have trouble with the process of 
memorization.  If one takes the initiative, it can serve as 
a wonderful performance aid and also help the audience 
enjoy the performance.  If the performer were to not 

memorize a snare drum piece that would mean their 
music stand would have to be placed between the 
performer and the audience.  This is a crucial mistake.  
Music stands are not attractive looking pieces of 
hardware.  Snare drums on the other hand can be 
beautiful instruments that the audience would enjoy 
seeing.  Continuing with the visual aspect, the audience 
will also find enjoyment seeing the sticks move during 
the piece.  Some will say the solution is to set the music 
stand in its lowest position so that the drum and sticks 
are visible.  This is true; however, there is still a barrier 
between the performer and audience.  The performer’s 
eyes are tethered to the music giving the audience the 
impression they are not comfortable with the music.   
 This idea of the music stand creating a barrier 
between performer and audience can be transferred to 
any piece.  Subconsciously, everyone wonders what the 
performer is looking at; this is a distraction from the 
music.  In a University of California San Diego Lecture, 
Mr. Schick sat down to perform a piece only to get up 
and remove a music stand from the stagei.  Mr. Schick 
knew for that piece, having an unwanted piece of 
hardware would serve as nothing more than a 
distraction. 
  
Choreography and Movement 
 
Memorization has a direct correlation to choreography.  
Performers will move their bodies more naturally when 
they are comfortable with a piece and not tethered to a 
music stand.  When playing the trombone or clarinet, 
one does not need to concern themselves with carefully 
planned movements.  Instead, they must think about 
posture and looking comfortable.  When preparing a 
multiple percussion solo, the actual choreography can 
be the most difficult part.  The performer can spend 
months learning and memorizing the music, figuring 
out the choreography, and still not look comfortable 
playing the piece.  An audience can catch this, so the 
performer must figure out what they need to do to gain 
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that extra edge.  In a performance of Karlheinz 
Stockhausen’s Zyclus, Mr. Schick appears to be 
dancing amid the array of percussion instruments.  
Every movement leads somewhere.  This comes from 
years of performances and practice with the piece.  
Additionally, Mr. Schick arranges his setup in a manner 
that is comfortable for him to reside but also allows the 
audience to see his movements.   
 
Oral Presentation 
 
It is very common for the young percussionist to 
prepare the fore-mentioned “Avant Garde” piece and 
simply perform it to an audience with very little 
explanation.  There is nothing more taxing on the 
average patrons head than the aging questions “What is 
the?” or “When will this end?”  When performing an 
esoteric piece of art, the audience needs something to 
grasp onto, to listen for and think about.  In the fore-
mentioned performance of Zyclus, Mr. Schick tells the 
audience how long the piece normally lasts, showed 
them the music, and informed them on the way he 
chose to perform itii. Sitting down with the audience 
and explaining the composer’s intentions can be very 
nice for an audience.  

In a video interview, Oberlin Conservatory 
instructor Timothy Weiss described contemporary 
music as something that does not always need to be 
understood.  “I would encourage an audience to take it 

in fully without a need to understand it.”iii This can be a 
difficult notion to grasp at first.  Once the audience is 
comfortable, they will start to hear melodies, shapes, 
and colors in the piece.  

 
The ideas mentioned above are still in 

hypothesis form since data is still being collected.  The 
most effective way of judging audience reaction and 
acknowledgement to these tactics is in survey form.  
One experiment being done is to have a group surveyed 
after performances.  Each performance treats the 
audience differently.  For instance, one performance is 
given to an audience that is not given any information 
about the piece.  At the conclusion of the performance, 
the groups reaction is surveyed.  Every other 
performance gives the audience a different level of 
information. 

Another experiment is to have an audience 
listen to a piece without seeing it performed.  Next, a 
different group is subjected to the same performance 
only with video and audio.  Each group is surveyed 
concluding the session.  This will prove the theory that 
music is as visual as it is audible. 

 
Since data is still being collected, this study is 

inconclusive.  The projects goal is to find credible 
evidence that all of these tactics are linked and are 
necessary for use in contemporary art music. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
                                                      
i YouTube, “On the Bridge:  The Beginnings of Contemporary 
Percussion Music with Steven Schick.”  2012, accessed February 28, 
2013.  http://www.youtube.com/watch?v=-lkAOZC1w3g 
ii YouTube, “On the Bridge:  The Beginnings of Contemporary 
Percussion Music with Steven Schick.”  2012, accessed February 28, 
2013.  http://www.youtube.com/watch?v=-lkAOZC1w3g 
iiiYouTube, “Oberlin Faculty Profile: Tim Weiss.”  2009, accessed 
March 20, 2013.  http://www.youtube.com/watch?v=7za4BCNkseY 
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Facilitating Literacy Development: A Dual Language Perspective 
 

Jennifer S. Vaughn 
Faculty: Dr. Kathy Strattman 

  

Department of Communication Sciences and Disorders, College of Health Professions  
 

Abstract. With an increasingly bilingual population, 
children have more opportunities for dual language education.   
Literacy activities at home have been correlated with reading 
and writing success; however, helping a child learn in a 
language in which the parent is not fluent could create 
challenges. Parents of students who attend a K-8 dual 
language school completed a survey asking how they help 
their child obtain literacy skills in both languages. Over 200 
surveys from both English and Spanish speaking households 
were analyzed to determine what strategies parents utilize. 
 
1. Introduction 
 
In 2010, over 380 schools offered dual language 
education, reflecting a growth of over 380% in a 29-
year period.  The importance of parent interaction and 
support during those educational years has been 
established [1].  While children enjoy the advantages of 
becoming bilingual, the practice of helping with school 
work might become difficult for a monolingual parent.  
As science continues to discover the benefits of 
learning and speaking more than one language, the 
question of how parents adapt to the educational needs 
of their children begs to be explored.     
 
2. Experiment 
 
Participants  
Participants in this study were parents of children in 
grade levels K-8th grade who attend a dual language 
magnet school.   
Demographics of the School  
This magnet school offers dual language instruction for 
over 550 students from K-8 grade. Kindergarteners 
receive equal amounts of English and Spanish 
instruction in all academic areas.   Grades 1-5 receive 
reading instruction in both English and Spanish.  Math, 
science, and social studies are taught in Spanish.    
Middle school students, grades 6-8, receive language 
arts and mathematics instruction in English. Science 
and social studies instruction is in Spanish.   

Research Instrument 
A one page survey was provided to the school and 
distributed to the families.  Participants had the option 
to fill out their survey in English or Spanish and were 
asked what language was used primarily in the home.  
The survey contained five questions that related to 
home language and activities in which the students 
participate.  Options for answers were chosen because 
of the language required aspect of each activity.  
Activities included: reading books, music, playing 
board games, playing computer games, watching 
movies or TV shows, attending organized school 
functions, and attending community events, (e.g. plays, 
cultural festivals, international market).  Parents also 
had the option to fill in an “other” activity.  Questions 
two, three, four and five were divided into columns by 
grade, K-2, 3-5 and 6-8.  Parents filled out the questions 
according to the grade if they had more than one child 
at attending this school. Parents were asked if they 
helped their children with homework in the home 
language only or both the home language and the 2nd 
language. They were also asked what options they had 
when they could not help with homework in the 2nd 
language. 
Procedure 
Surveys were sent home to 587 students on a Monday.  
Students were offered an incentive, a small food snack, 
for returning the survey by the following Friday.  
Results  
A total of 249 responses were returned.  Of those 
responses, 137 parents reported that Spanish was the 
primary home language, 96 reported using English 
primarily in the home, 10 reported English and Spanish 
being equally used and 6 were left unanswered for 
home language.  Of the 249 responses, the majority 
were for children in grades K-2 (136) followed by 
grades 3-5 (89) and finally by grades 6-8 (24).   
Reading books was the highest reported activity that 
parents used to help facilitate language learning in the 
home language.  This was true for all grade levels.   
 
Table: 1 
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Activities used to facilitate language learning in home language (by 
grade level) 

 K-2 3-5 6-8 

Read books 95% 94% 83% 

Music 57% 66% 63% 

Play board games 47% 45% 21% 

Play computer games 50% 54% 46% 

Watch movies or TV shows 65% 73% 71% 

Attend school functions 44% 51% 29% 

Attend community events     31% 38% 42% 

Other 15% 10% 29% 

 
This remained true for the non-home language 
development for grades K-5 but the percent of book use 
declined for the 6-8 grades and was on even par with 
watching movies or TV shows to facilitate the non-
home language.  Watching movies or TV shows was 
more prevalent for developing the English language, 
regardless of home language.  Playing computer games 
ranked higher for home language development when 
the home language was English, but little difference 
was observed using computer games to develop the 2nd 
language, regardless of home language.  
Other activities to develop home language were:  using 
the library, going on outings (e.g. Zoo), and 
talking/having conversations.  Answers were similar for 
developing 2nd language and also included finding 
others who spoke the language and reviewing previous 
schoolwork. 
Regardless of home language, when parents were not 
able to help their students with homework, most found 
assistance from teachers or other family members or 
siblings.  For grades K-5, the majority of English- and 
Spanish-speaking parents felt they were able to help 
their students with their homework in both languages. 
Discussion 
As expected, the study shows that books remain a 
highly utilized tool to facilitate language learning in the 
home language.  Unexpectedly, media (e.g. movies, TV 
shows, computer games) was a very close second.  
Further investigation into types of media could be done. 
In both English-speaking and Spanish-speaking homes, 
outside sources and family connections were frequently 
used in facilitating the learning of the non-home 
language.  Many families relied on older siblings 
already in the dual language program to assist younger 
siblings with homework. 
Followed by the use of books, English-speaking 
households tended to look for outside sources to help 
facilitate the 2nd language with school functions or 
community events while Spanish-speaking households 
relied more on media. Differences could be due to the 
greater amounts of English language media available 
and relatively minimal options for hearing Spanish in 
mainstream media.      

Interestingly, when parents couldn’t help with 
homework or a school project in the non-home 
language, they reported “finding another student to help 
them” (other than a family member) was rarely an 
option.  While many parents see that attending a dual 
language school is a way for their child to have a 
positive cultural experience [2], these findings may 
reveal this cultural experience is not happening, at least 
outside of the school setting.  
Many parents did reference the fact that they “talk” 
with their children to facilitate home and non-home 
language, pointing out an obvious pathway to 
improving language development, conversation! 
Significance 
Parents participate in their children’s education in a 
variety of ways.  While a monolingual education setting 
calls for parental involvement, dual language learning 
uses many of the same tools to facilitate learning in 
both the home and non-home language.  Ease of access 
to all forms of language and language-based activities 
may contribute.  For instance, media in the English 
language is more readily available and utilized for 
language learning.   
 
3. Conclusions 
 
Studies in early literacy learning [3] revealed that 
expressive language is enhanced by shared reading 
experiences.  The importance of books and parental 
involvement are mirrored in the parent’s responses in 
the survey for this study.  Additionally, in the dual 
language learning environment, home-language did not 
play a role in the preference of books as a tool used for 
language development for the primary or 2nd language. 
The high return rate of surveys exhibits how motivated 
these parents are to be active participants in their 
children’s dual language educational experience.   
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Abstract.  This study examined the contribution of forgiveness 
to psychological and relational well-being in adults who 
experienced romantic relationship betrayal. Three fourths of the 
participants stated having been betrayed by someone they loved 
romantically via sexual infidelity, desertion, deceit, outside 
relationships, and emotional abuse.  The passage of time and 
religious values were the predominant response regarding their 
likelihood  of  forgiving.    Respondents  reported  the  ability to 
move on, personal well-being, and improved health as benefits 
of forgiveness. Drawing upon these results, we suggest forgiving 
offers a path to a stronger sense of personal well-being and the 
capacity for improved relationships with others. 
 
1. Introduction 
 
The purpose of this study is to examine older adult’s 
willingness to forgive a betrayal within a romantic 
relationship. Forgiveness has been  linked  to  both 
increased health and psychological benefits.  Unforgiving 
behaviors have been associated with heart disease, high 
blood pressure, and lower immune system functioning 
[1,2,3,4,5,6]. Forgiveness is also associated with an 
increase in psychological well-being [7,8]. McCullough 
suggests that forgiveness is linked to well-being through 
the restoration of positive social relationships and hostility 
reduction [7]. When a person forgives within the context 
of a relationship, that relationship is restored and 
individuals regain access to important material and 
emotional resources [8]. Forgiveness can play an 
important role in the overall health of an individual. 
 
Despite the increased interest in forgiveness research, few 
studies have examined forgiveness across the lifespan [9]. 
Preliminary research does suggest a connection between 
age and willingness to forgive [10,11]. According to 
Socioemotional Selectivity Theory (SST) time perception 
plays a critical role in the motivation to pursue specific 
goals [12,13]. SST suggests that goals fall into one of two 
broad categories: information acquisition and emotional 
meaning.  These  goal  categories  become  more  or  less 

important  in  relation  to  time  perception  [12].     SST 
suggests that older adults in particular will focus their time 
and energy on goals concerned with emotional meaning, 
such as maintaining relationships [13].  Similarly, religion 
is closely tied to the maintenance of positive, emotionally 
supportive relationships [8].  It can be hypothesized that 
time and religion will play an important role in an older 
adult’s willingness to forgive a romantic betrayal. 
 
This study provides important information for social 
workers working with older adults. Establishing and 
maintaining personal relationships is important to the 
health and well-being of older adults. Social workers need 
to understand those factors which promote forgiveness as 
well as barriers which keep individuals from forgiving. 
With this  knowledge,  social  workers  can  assist  older 
adults cope with betrayal and build healthy interpersonal 
relationships. 
 
2. Experiment, Results, Discussion, and Significance 
 
This study was a qualitative design. Responses were taken 
from an online, mixed method, survey. Participants were 
asked to type answers in response to the qualitative 
questions asked. Participants responded to the following 
questions: Q1) How did this person betray you? Q2) Have 
you forgiven him/her? If yes, what did it take to forgive 
him/her? If no, what will it take to for you to forgive 
him/her? Q3) How did you betray this person? Have they 
forgiven you?  If yes,  what  did  it  take  for  him/her  to 
forgive you? If no, what will it take for him/her forgive 
you? Q4) Have you forgiven yourself?  If yes, what did it 
take to forgive yourself? If no, what will it take to forgive 
yourself?  Q5)  Please describe  the  connection  between 
love and religion. Responses were divided according to 
theme and hypotheses were generated based on the 
meaning  of  the  identified  themes.  Due to  the  mixed 
method design of the study, not all participants answered 
every question. Therefore, in the table n sizes will be 
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different based on the number of responses to that specific 
question. 

 
Table: 1 

Question Response Results 
 

Question % 
Yes 

% 
No  

Have you ever been betrayed by someone you loved 
romantically? 

72% 28% 

Have you forgiven? 77% 23% 
Have you ever betrayed someone you have loved 
romantically? 

38% 62% 

Have they forgiven? 69% 31% 
Does love have religious meaning to you? 46% 54% 

 

*Table includes summary of questions due to space. 
 

3. Conclusions 
 

In this study, older adults predominately attributed 
forgiveness to time and religious values.  These findings 
support the hypotheses based on SST theory. Specifically, 
time perception plays a critical role in the motivation to 
pursue emotionally satisfying goals [12,13]. Religion is 
also closely linked to an individual’s desire to find 
meaning and emotional satisfaction [8]. As time passed, 
older adults explained that they were able to reflect on the 
betrayal and put the hurt into perspective. As one 
individual said, “Time was so vital.  I needed time to heal, 
but as I grew as a person, I didn't need to know why he 
cheated I just accepted that our relationship was not meant 
to be.  Don't get me wrong, it was tough at first, but this 
acceptance has come after about 5 years.” 

 
Additionally, religious values significantly impacted older 
adult’s willingness to forgive. Older adults drew on 
religion and spirituality for strength when forgiving their 
betrayer.  One individual explained, “The key was letting 
go and moving on in my life.  I had to learn to trust others 
again. This was a very slow process. I attribute all of it to 
my relationship to God for assistance during this time of 
personal trial.” Forgiveness was also seen as a part of 
practicing their faith. One individual noted, “God says 
forgive the people who trespass against you.” 

 
It  is  important  to  note  that  some  individuals  did  not 
forgive their betrayer and felt no compulsion to do so. For 
some, the betrayal was too great and they felt that 
forgiveness was not deserved. One participant explained, 
“There is nothing this person could do for me to forgive 
him. Cheating, lying, and hurting one's family are the 
ultimate betrayals and are definite deal breakers for any 

kind of relationship and forgiveness.” However, older 
adults who were able to forgive experienced increased 
sense of personal well-being and improved interpersonal 
relationships. As one participant noted; “It wasn't worth 
the emotional roller coaster I was on.  Life is easier when 
you don't walk around mad all the time.” 
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Abstract. This study examines the use of yoga to increase self-compassion in female survivors of sexual and domestic 
violence.  Because of the isolating nature of sexual victimization, many survivors are left abandoned by their support systems and 
begin to blame themselves for the violence inflicted upon them by turning their anger and isolation inwards and/or learning to 
dissociate from their physical and emotional pain.  A preliminary analysis of the data suggests that the yoga program increases the 
participants’ self-compassion.  The implications of increased rates of self-compassion include better overall wellness for survivors by 
increasing their feelings of self-kindness, mindfulness, and connection. 

 
Introduction  
 
There are many negative long-term affects of sexual or domestic violence victimization.  Many survivors 
are at increased risk for depression, posttraumatic stress disorder, anxiety disorders, and a whole host of 
chronic medical conditions.  Historically, service professionals have not given credence to a woman’s 
experience with sexual and domestic violence as a link to these other health concerns (Stenius & Veysey, 
2005).  Often times their feelings of connection to their own bodies and their connection to the world 
around them is disrupted at a very basic level (Filipas & Ullman, 2006).   

Yoga is an ancient healing tool that’s use for healing and comfort is traced back in history 5000 years 
(Iyengar, 1966). In a 2010 synthesis of existing research on the use of yoga for mental health, Mehta and 
Sharma found eighteen interventions conducted in seven countries around the world. The synthesis of 
existing research concluded that yoga was a promising treatment for depression and anxiety among 
multiple client populations (Mehta & Sharma, 2010).  The recently published book, Overcoming Trauma 
through Yoga, echoes this trend.  “Over the past 10 years some of America’s leading trauma experts have 
begun to employ yoga in the treatment of trauma” (Emerson & Hopper, 2011).  

Because of the promising work that has been done around the world and previous literature on the use of 
yoga with trauma survivors, the Wichita Area Sexual Assault Center has added trauma-sensitive yoga to 
their victim services. This study will explore the perspectives of five to ten survivors of sexual and 
domestic violence who are utilizing the trauma-sensitive yoga group. The group facilitator is a 200-hour 
registered yoga teacher through Yoga Alliance and is also a trained sexual assault victim’s advocate.  This 
program evaluation will explore the link between survivors who use yoga as a healing tool and their rates 
of self-compassion.   
 
 
Experiment, Results, Discussion, and Significance  
 
The research was conducted as a qualitative project that focused on participant’s perspectives of the teen 
and adult trauma-sensitive yoga groups.  The study utilized semi-structured interview questions to get 
feedback on the use of yoga in a survivor’s healing journey.  Specifically, the research examined a client’s 
participation in yoga in relation to their rates of self-compassion.  Questions relating to common humanity, 
self-kindness, and mindfulness were asked of each survivor.   
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The following are examples of the semi-structured interview questions:  “What have you enjoyed about the 
yoga group?”  “What have you disliked or been uncomfortable with?”  “When you are going through a 
hard time, do you give yourself the caring and tenderness that you need?  Can you give us an example of 
this?”  “When something upsets you, do you try to keep your emotions in balance? Can you give us an 
example of this?” “What about the yoga group has helped you become more kind and compassionate to 
yourself?  In what ways have you found yourself being more kind to yourself?”   
 
The researchers conducted individual interviews with each participant.  After the individual interviews 
were complete, separate focus groups for the adult women and teen girls groups were scheduled to explore 
connections and trends in the interview data. 
 
The survivors who participated in the study were chosen through convenient sampling.  All girls and 
women attending either the teen or adult yoga group were given the choice to participate.  There were no 
financial benefits for participating.  After agreeing to participate in the study, participants all signed 
informed consent or assent forms that outlined the procedures, purpose, risks, benefits, confidentiality, and 
their rights as participants in the study.  Survivor confidentiality is an ethical foundation of the researchers.  
The only record of participants identifying information is kept on the informed consent and assent forms.  
These forms are kept in a locked file cabinet for 5 years before being destroyed.  All participants were all 
allowed to pick their own pseudonym for their quotes within the results of the research.  Before interviews 
and focus groups were scheduled or conducted, the researchers obtained approval from the Wichita State 
University Institutional Review Board and the Wichita Area Sexual Assault Center Board of Directors. 
 
This study was intended as a pilot study to determine future programming for survivor services within the 
Wichita Area Sexual Assault Center and to measure how the program affects rates of self-compassion and 
reactions to trauma among survivors of sexual and domestic violence.  
 
 
Conclusions 
 
The trends in the interview and focus groups showed promising and positive reactions of survivors to the 
trauma-sensitive yoga groups.  The teen group interviews revealed strong connections between 
participating in the yoga group and feelings of connection and common humanity.  Several of the teen 
participants spoke of the benefits of being in a group where peers understood and were not judgmental.  
The adult group tended to show more connection to mindfulness and self-kindness.  The yoga group was a 
way to take care of their body and mind.  The patterns of yoga and the concentration on things like breath 
and balance seemed to connect to their ability to notice pain and find ways to create comfort within their 
own body and mind.   

 
The preliminary research on the use of yoga with survivors of sexual and domestic violence shows positive 
results as a healing method in relation to survivor self-compassion and overall wellness.   
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Abstract 
 
The applications of polymeric materials in many industries show 
the great importance of these materials. Due to the their 
molecular structure and chemical composition, polymeric 
materials are highly flammable. This study is mainly focused on 
the effect of nanoparticles on polymeric materials in terms of 
flame retardancy. In this research, the impact of various 
percentages of nanoparticles on the flame retardancy of the 
polymeric materials was investigated and the best combinatorial 
percentage was determined using the experimental analysis. For 
the purpose of the experiments, the casting of the solvents were 
considered and thermal tests were performed to evaluate the 
impact of nanoparticles on flame retardancy. 

1. Introduction 

Poly (vinyl chloride), PVC, is one of the most commonly 
used commercial plastic materials, which has the third 
largest production of plastics after polypropylene and 
polyethylene. PVC is very cost-effective material and the 
application of polymeric materials in daily life such as 
electronics, construction, and transportation proves the 
importance of these materials [1]. 
 
PVC is highly flammable and their flame retardancy can 
be improved significantly by incorporating some 
inclusions such as flame retardant materials. By changing 
the arrangement of the atoms in a desirable way, a new set 
of material can be produced with new characteristics. 
Carbon nanotubes, graphene, nanoclay and nanotalc are 
some of the examples of these fillers which are highly 
efficient and environmentally-friendly, and have the 
potential to improve electrical, mechanical, and thermal 
properties [1,2].  

2. Experimental Method, Results and Discussion 

Poly (vinyl chloride) [-CH2CH (Cl) -]n, the white and 
brittle powder purchased from Sigma-Aldrich was used as 
the main matrix. The solvent used was N,N-

Dimethylacetmide (DMAC), purchased from Fisher 
Scientific company. Nanoparticles including Closite 30B  
(Clay), hydrous magnesium silicate (Talc) and graphene 
were provided by the Southern Products, Inc.  The 
nanoparticles with different weight percentages were 
dispersed and sonicated in the solvent and then they were 
stirred for a certain time after which, PVC was added to 
the solvent and stirring was continued for another 24 
hours. The solution consisted of  0%, 5%, 10% and 20% 
of nanoparticles.  

    
Figure 1 - a) Casting the solution, b) Schematic of UL94 

First, different percentages of nanoparticles had to be 
added to DMAC, and depending on the weight percentage 
of nanoparticles it was sonicated from 1.5 to 4.5 hours 
and then stirred on a hot plate at a specific temperature 
with a magnetic stirrer of a suitable size. Then PVC was 
added very slowly to avoid agglomeration. The solution 
was continuously stirred for 24 hours and then the melt 
solution was cast into a specially prepared mold. Special 
care was taken to coat the mold before pouring the cast 
inorder to facilitate the removal of the samples from the 
mold (Figure 1.a). The melt solution was allowed to 
solidify at room temperature. Once the DMAC had 
evaporated,  the cast specimen was ready for thermal 
testing. 

UL94 Test – It is one of the most common flame tests to 
determine the flammability of plastic materials. It 
identifies the tendency of the materials to either self-
extinguish or to spread the flame after ignition. In this 
study, the vertical UL94 Test was used to determine the 

a b
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flame retardancy of the specimens (Figure 1.b). Standards 
were followed to determine the specimen size [2]. 

  
Figure 2 - 20% of a) Nanoclay, b) NanoTalc, c) Graphene 
 
The secimen sizes were 5”x1/2” (12.7 cm x 1.7 cm) with 
the minimum approved thickness -  1/16”,1/8” and 1/4”. 
There are usually 3 ratings (V0, V1, V2 ) for a typical 
UL94 vertical test [2,4].  The results from all the three 
ratings are given in table 1.  

During the application of the flame, it is essential to 
maintain a constant distance between the burner and 
specimen. All the samples were exposed to a heat source 
(burner) for a 10-second period successively 3 times. 
After each succession, the rating was determined, based 
on the dripping of the specimen [3,5]. 

Table 1 -  Flame retardant studies of the specimens 
               UL94   
Specimen           V - 2  V - 1 V- 0 

PVC       Failed     

 5%   Nanoclay   ✓   

 10% Nanoclay     ✓ 

 20% Nanoclay     ✓ 

 5%   NanoTalc ✓     

 10% NanoTalc ✓     

 20% NanoTalc      ✓ 

5%   Graphene    ✓   

10% Graphene       ✓ 

20%  Graphene      ✓ 
 
 
The data resulting from the flame retardant studies of the 
samples of pure PVC and PVC with nanoparticle 
inclusions are shown in table 1. Based on the results, PVC 
with 0% of the nanoparticles failed in the first 10 second 
period. The whole sample burnt completely. From table 1 
and figure 2 and figure 3, it can be seen that the 
specimens containing  20% of nanoparticles showed the 
best fire retardancy among different weight percentages. 
They are classified as V - 0 which is the best rate with no 
drips (Figure 2).  

Further, all the samples were weighed before and after the 
burning test. The samples containing 20% weight 
percentage of nanoparticles showed the best results 
among all the samples. 

     
Figure 3 - Specimens weight loss before and after UL94 test within 30 
seconds. 
 
Figure 3 shows the weight of the samples before and after 
burning. Samples containing 20% Graphene, Nanoclay 
and Nanotalc lost the least amount of weight compared to 
the other specimens. 
 
3. Conclusions 

It was found that by adding different percentages of 
nanoparticles to pure PVC, the flame retardancy of this 
polymer significantly improved. The UL94 test confirmed 
this hypothesis. More research will be conducted on the 
same materials.  
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Abstract- Combining information retrieval and source code 
authorship information as a novel approach to recommend 
expert developers to assist with software change request is 
presented. This approach is based on the presence of code 
authorship information in source code files and does not require 
software repository mining or training for past bugs/issues. 
Our approach  is compared with two other representative 
approaches 1) using machine learning on past bug reports and 2) 
based on commit logs, over three open source systems 
ArgoUML, Jedit and MuCommander. Without the need of any 
historical change information our approach provides 
recommendation accuracies equivalent or better than the two 
compared approaches. 
 
1. Introduction 
 
Software change request, such as bug fixes and new 
features, are an integral part of software evolution and 
maintenance. Automatic support for recommending 
expert developers to address changes request [1, 3, 18-20, 
24-26, 28, 29, 34, 37] has gained lots of attention in last 
few years. Without efficient management of change 
request desirable software maintenance and evolution is 
not possible for large scale systems. Change requests 
coming from end user as well as from inside the 
development teams are typically specified in a free-form 
textual description using natural language (e.g., a bug 
reported to the Bugzilla system of a software project). It is 
not uncommon in such projects to receive tens of change 
requests daily that need to be resolved in an effective 
manner (e.g., within time, priority, and quality factors). 
  
From previous studies [1, 3, 18-20, 24-26, 28, 29, 34, 37]  
it can be seen that there are mainly two board idea for 
automatic developer recommendation task: 1) building a 
model that trains from the past bug reports using their 
descriptions and developers who were assigned to them 
[1, 2], and 2) using a combination of a concept location 
technique to locate relevant source code to a bug request 
and then mine the source code (commit) repository to 

recommend developers [19, 21]. Both these approaches 
require extensive mining of software repositories. 
 
The assumption behind our approach is that author of a 
source code file should have most relevant ideas about 
solving any problem related to that file and our approach 
does not require any kind of mining activities. We applied 
our approach to a number of bug reports sampled from 
ArgoUML, jEdit, and MuCommander and calculate 
precision, recall values of the developer recommendation. 
Also we empirically compared our approach two other 
approaches that requires software repository mining and 
our new approach performs equal or better than those 
approaches. 
 
2. Code Authorship Based Approach For Developer 
Recommendation   
 
Code authorship based approach for automatically 
recommending developers to incoming change requests 
works in following two steps: 
 
A. Locating Relevant Files With information Retrieval 
Given a change request description, we use Latent 
Semantic Indexing (LSI) [10] to locate a ranked list of 
relevant units of source code (e.g., files, classes, and 
methods) that match the given description in a version of 
the software system. This version is typically the one in 
which an issue is reported or a snapshot of source code 
before the change request is implemented. 
 
B.  Using Authorship to Recommend Expert Developers 
First all the relevant source code files obtained from the 
first step of information retrieval are converted to SrcML 
[9] representation to ease the process of extracting 
comments from source codes. Then using XML 
processing copyright, licensing, and authorship 
information are extracted from the header comments of all 
the source files. The content and format of the author 
listing in the header comments may vary across systems. 
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From a thorough manual examination of a number of 
open source projects, we devised regular expressions to 
extract the authors from the header comments. We also 
extracted and compiled all the entities of each developer 
from the project resources, and mapped them to a unique 
identifier. 
 
After getting relevant source files for a change request 
and their author information we used a frequency based 
approach to rank authors. The hypothesis is the higher the 
occurrence of an author in the relevant files to a change 
request, the more knowledgeable that author is in 
handling that particular request. First a unique list of 
developers is created from the extracted list of developers 
and then for each of the developer in the unique list we 
count the number of relevant files in which the developer 
appeared. Once a frequency count of each author is 
obtained, all the authors are sorted in descending order of 
their file frequency counts. From this sorted list of 
authors, we recommend the top m ranked authors that are 
the most likely developers to assist with fixing the 
bug/change request in question. When two developers 
have same frequency count we break ties using the 
information of their file ranks and lexical positions in the 
source code file. 
 
3. Empirical Study 
 
To evaluate the efficiency of our Authorship approach we 
compared it with   machine learning – ML approach [1] 
and xFinder approach [19] and addressed the following 
research question 
  
RQ1: How does the accuracy of the Authorship approach 
compare to its two competitors that are based on software 
repository mining, namely ML and xFinder? 
 
For ArgoUML, from top-2 to top-10, the other approaches 
outperformed the precision and recall reported by the 
Authorship technique with a significant difference from 
top-3 to top-10 (except for top-3 recall, top-8 recall, and 
top-10 precision). For JEdit xFinder exhibited a higher 
accuracy than ML and Authorship from top-1 to top-10 
recommendations with a significant difference (except for 
top-5 and top-6 precision). Authorship exhibited higher 
accuracy than ML from top-2 to top-10 recommendations 
with a significant difference from top-3 to top 10. For 
MuCommander (Figure 2.c), the Authorship showed 
higher precision values than ML and xFinder from top-2 
up to top-10 recommendations with a statistical 
significant difference (except for top-2). 
 
The Authorship outperformed precision and recall of ML 
in JEdit and MuCommander. We found significant 
differences between the precisions of the two approaches 
in recommendations from the top-3 to top-10 developers, 

on JEdit and MuCommander. Therefore, for RQ1 we 
concluded that the precision of the Authorship 
outperformed  ML on  JEdit  and MuCommander datasets. 
Authorship also outperformed precision of xFinder in 
MuCommander. We found significant differences 
between the precisions of the two approaches in 
recommendations from the top-3 to top-10 developers. 
Therefore, for RQ1, we concluded that the precision of the 
Authorship outperformed xFinder on MuCommander. 
 
4. Conclusions 
 
To the best of our knowledge, our approach is the only 
one to use a combination of a concept location technique 
and the source code authorship for assigning expert 
developers to change requests. It does not need to mine 
past change requests or source code change repositories 
A single-version source code analysis of a system is only 
required. Our simple lightweight approach is 20% more 
accurate than an approach that uses machine learning on 
past bug reports in one of the systems. 
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Abstract. Gene therapy has widely been known to be the 
promising treatment approach for many diseases, whether 
acquired or inherited through a genetic disorder.  Viral and non-
viral vectors are the primary research fields of gene delivery 
techniques which play a pivotal role in tissue engineering and 
cancer therapy. Even though viral vectors are well-known as 
higher transfection efficiency, they are also carefully applied in 
human because of their side effects. Non-viral vectors, such as 
synthetic and natural compounds and polymers which have less 
toxicity and low immunogenicity, can offer flexible choice of 
gene to deliver. However, there are some obstacles in non-viral 
gene delivery, including low gene transfection efficiency and 
sudden release. In this study, Polycaprolactone (PCL) and 
plasmid DNA was dissolved in acetonitrile and electrospun. Our 
study showed that the transfection efficiency was improved 
under the controlled gene delivery release in vitro condition.   
 
1. Introduction  
 
In the past decade, many researchers have applied 
physical methods in gene delivery, such as 
electroporation, sonoporation, magnetofection, 
hydroporation [1]. Ultrasound can induce cavitation of 
near cellular membranes to enhance transfection 
efficiency of nucleic acid in vitro and in vivo. In general, 
low-intensity ultrasound can induce beneficial and 
reversible cellular effects, in contrast to high-intensity 
ultrasound, which plays more roles in cellular death [2]. 
PCL, which has less toxicity and low immunogenicity, is 
well-known as material, extensively applied in tissue 
engineering [3-5]. PCL can not only overcome the barrier 
of safety but also be substantially synthesized in an easy 
way. The advantages of electrospun nanofibers gives high 
surface-to-volume ratio, appropriate porosity and 
malleability, conform to a wide variety of size and shapes. 
In our study, we combined electrospun PCL nanofiber 
with sonoporation and low pH to improve gene 
transfection efficiency. The structure of electrospun 
nanofiber is mutual layer which can protect DNA from 
degrading and make DNA sustained release. And 
ultrasound can change cellular membrane pores, followed 

by taking up nucleic acid. The membrane is repaired, and 
nucleic acid is, therefore, retained within cells [2]. 
 
2. Experiment  
 
PCL was dissolved in acetonitrile, to which pCMVb 
plasmid (3.5mg/ml in TE buffer) was added. The solution 
was allowed to equilibrate for certain time limit with 
constant stirring. Polymer solution contains 700 µg 
plasmid DNA in 200µl TE buffer. The solution was 
transferred to a syringe with a plastic needle and set up 
for electrospinning. Process starts with controlled speed, 
voltage and distance. Fibroblasts were cultured by the 
medium pre-immersed with PCL electrospun nanofiber in 
a 96-well plate at 37  for 4 days. Then 20 µl MTT 
(Aldrich-Sigma Chemicals, 5mg/ml in PBS) was added to 
each well. After six hours, cells were cracked by 10% 
SDS solution, followed by reading plate at 0D 590 nm see 
Figure 1. The PCL electrospun nanofiber was cut into 
2cm×2cm sections, and each section was incubated at 
37  with 1 ml TE buffer in Eppendorf tubes. In order to 
quantify the released EGFP plasmid DNA, we collected 
the TE buffer of the different time points (15min, 30min, 
1h, 2h, 4h, 1d, 3d, 7d) and PicoGreen(ATCC, manassas, 
VA, USA) was used to detect the double-stranded  DNA. 
TE buffer were excited at 480nm, and emission was 
measured at 520 nm in a UV microplate reader 
(CytoFlour Series 4000, Perseptive Biosystems) see 
Figure2. Fibroblasts were seeded into petri-dish at the 
density of 105 cells per dish.  Twenty four petri-dishes 
were allocated into four groups. Of the four groups, the 
first group was control group; the second group was 
treated with ultrasound; the third group was treated with 
reducing PH level of the medium; and the fourth group 
was treated with ultrasound and reducing 
PH level of the medium. RT-PCR (left primer 
GACGTAAACGGCCACAAGTT right primer 
AAGTCGTGCTGCTTCATGTG product size 188 bps) 
was used to amplify target gene segment and 2% agarose 
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electrophoresis  was ongoing to validate that target gene 
successfully see Figure 3. transducted into fibroblasts. 
After transfecting the fibroblasts, we directly observed the 
fibroblasts under laser scanning confocal microscopy 
(Leica Microsystems TCS Sp5-II German) see Figure 4. 
 

 
Fig.1. Cytotoxicity results for PCL nanofiber  
 

 
Fig.2. DNA release versus Time 

 
Fig.3. Lane 1 was DNA ladder. Upper lane 2, 3, 4 and lower lane 2, 3, 4 
were the level of GFP gene expression in control group and in third 
group, respectively. Upper lane 5, 6, 7 and lower lane 5, 6, 7 were the 
level of GFP gene expression in second group and in fourth group, 
respectively. 
 
3. Results 
 
The data of MTT assay demonstrated that PCL 
electrospun nanofiber do less harm to fibroblasts. The 
DNA released from nanofiber could still be detected after 
one week. PCL electrospun nanofiber released more DNA 
in the first fifteen minutes than that in other time points.   
 

 
Fig.4. Treated with ultrasound and reducing PH level simultaneously, 
most of cells were transfected. 
 
The target gene could be successfully transducted into 
fibroblasts and express functional protein. The 
electrophoresis image suggests that there is not gene 
expression in the first, second and third group. Ultrasound 
together with reducing PH level can dramatically improve 
the transfection efficiency compared with other groups. 
4. Conclusions 
 
PCL electrospun nanofiber has less cytotoxicity which 
can be degraded by enzymes normally existing in human 
body and can be a satisfying gene vector but also keep the 
function of target genes. As a gene vector, PCL 
electrospun nanofiber can continuously release plasmid 
DNA. Therefore, it can overcome sudden release. 
Particularly, with degraded by enzymes, PCL electrospun 
nanofiber can continuously release more target genes to 
express functional protein. Combining with physical 
methods such as ultrasound and PH level, PCL nanofiber 
can be a potential biomaterial applying in non-viral gene 
delivery. Electrospun nanofibers have high surface-to-
volume ratio, appropriate porosity and malleability, 
conform to a wide variety of size and shapes, which make 
non-viral vectors, be prior to be chosen as substrates for 
tissue engineering as well as for delivery of cells and 
bioactive agents, including drugs, protein and DNA. 
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Abstract. Recent epidemiological data on U.S. cheerleaders suggest that injuries are on the rise and the majority of injuries 
sustained are strains/sprains of the lower extremities. The purpose of this study was to investigate possible neuromuscular factors 
contributing to injury rates in collegiate-level cheerleaders. Six female collegiate cheerleaders volunteered for this study. 
Participants underwent isokinetic muscular strength assessment of the knee flexors and extensors using an Isokinetic 
Dynamometer. Knee extensors and flexors were tested at a velocity of 60°·s-1 for peak torque and analysis of the hamstrings to 
quadriceps (H:Q) ratio. No differences in quadriceps (p=0.371) (right leg: 111.1 ± 28.2 N·m, left leg: 105.5 ± 35.8 N·m) or 
hamstrings (p=0.098) (right: 62.2 ± 14.2 N·m, left: 56.4 ± 15.2 N·m) peak torque were observed between legs. The H:Q ratios 
were 0.54 ± 0.07 and 0.53 ± 0.04 for right and left legs, respectively. Our results revealed that H:Q ratios in cheerleaders are 
below the proposed normative value of 0.6. Thus, cheerleaders should increase their focus on conditioning and strength-training 
of the lower extremities to help avoid thigh- and knee-related injuries. 
 
1. Introduction 

 
Cheerleading has developed in the last couple of decades into a competitive sport requiring a high level of fitness. 
Decades ago, cheerleaders performed basic maneuvers such as toe-touch jumps and the splits. Today cheerleading 
has developed into a demanding athletic sport that integrates elements of dance, gymnastic tumbling runs and 
partner stunts that include human pyramids lifts, catches, and basket tosses. Cheerleading is a highly competitive 
sport that is physically demanding and requires specificity in training as is necessary for other sports. According to 
recently published epidemiological studies, injury rates in this population are on the rise; with the majority of 
injuries (30-37%) occurring in the lower extremities [1]. Of these injuries, the most commonly reported are 
strains/sprains which account for over 50% of all lower extremity injuries [1]. Currently, there are no studies in the 
literature investigating potential neuromuscular factors related to injuries of this kind in competitive cheerleaders.  
Therefore, the purpose of this study was to investigate potential lower-limb muscular imbalances that may exist in 
competitive cheerleaders using the well-defined hamstrings to quadriceps (H:Q) strength ratio. 
 
2. Methods, Results, and Discussion 
 
Methods 
Participants. Six Wichita State University female collegiate cheerleaders volunteered for the study. Participants 
were notified of all the experimental procedures and potential risks involved. Prior to testing, participants completed 
a health status questionnaire and an informed consent form. Demographic and anthropometric data including 
participant’s age, height, and weight were gathered.  Height (cm) and weight (kg) were determined using a 
calibrated stadiometer and calibrated clinical weight scale, respectively. The study was approved by Wichita State 
University’s Institutional Review Board.  
 
Isokinetic Dynamometry. Participants completed a single bout of maximal knee flexion and extension concentric 
contractions using an isokinetic dynamometer (BIODEX; System 4 Pro, New York, NY, USA) on both legs.  
Participants were in an upright seated position with straps securing the trunk, pelvis, and thigh. The input axis of the 
dynamometer was aligned with the axis of rotation of the knee. Prior to each isokinetic assessment, limb mass was 
measured with the leg parallel to the floor for gravity correction and each participant’s range of motion was 
individually determined. Three submaximal warm-up trials preceded five maximal muscle contractions at a velocity 
of 60 degrees/second. Participants were given loud verbal encouragement during the test and instructed to “kick out” 
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and “pull back” as hard and as fast as possible throughout the entire range of motion.   The contraction producing 
the highest peak torque (N.m) for knee extension and flexion was used to calculate the H:Q ratio.  
 
Statistical Analysis. Analyses were performed using SPSS for Windows version 18.0 (Chicago, IL).  Data are 
presented as mean ± standard deviation. Side to side limb comparisons for peak muscle torque was determined using 
a paired samples t-test. Significance level for mean differences was set at p < 0.05. H:Q ratio was calculated using 
the following formula: knee flexion peak torque/knee extension peak torque.  
  
Results 
Subject characteristics are presented below in Table 1. Peak torque and H:Q ratios are presented in Table 2. Peak 
muscle torque did not differ significantly between right and left legs for either knee extension or flexion (p > 0.05). 
H:Q ratio for the right and left leg was 0.54 ± 0.01 and 0.53 ± 0.03, respectively.  
 
Table 1. Subject Characteristics 

 
 
Table 2. Isokinetic Peak Muscle Torque and H:Q Ratio 

 
 
Discussion  
To date, no studies have been conducted on this special population specifically to determine neuromuscular factors 
that may be related to the increased incidence of lower extremity injuries. We were able to establish that female 
collegiate cheerleaders have H:Q ratios well below the normative value of 0.6, which is the accepted cutoff 
indicative of  having a muscular imbalance between the main muscle groups responsible for the primary movements 
of the lower leg [2,3]. This may be a contributing factor to the prevalence of lower limb injuries in female 
cheerleaders. However, these results must be interpreted with caution as our sample size is small and may not be 
indicative of all competitive cheerleaders. 
 
3. Conclusions 
 
Because of the female having a below normative value of 0.6 for H:Q ratios, female cheerleaders should increase 
their focus on conditioning and strength-training of the lower extremities to help avoid injuries. Coaches may 
potentially use these findings as performance evaluation tools to aid in identifying athletes at increased risk for 
lower-limb injury. However, additional research is needed to further establish this link with larger sample sizes. 
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Abstract.   
 

The purpose of this research is to identify the 
origin of fans’ identity while analyzing levels of 
commitment to teams. In order to measure fan 
commitment, the Sport Spectator Identification Scale 
(SSIS) (Wann, 1993) was used. Additional questions were 
added to the survey instrument to measure demographics 
and factors most crucial for identifying the origin of team 
commitment. After IRB approval and informed consent, 
surveys with missing or skipped questions were removed 
resulting in a sample of more than three hundred (n=346). 
Initial results indicate sport fan identity is a multifaceted 
process involving differing motivations and origins. The 
factors of family, regional location and uniform color 
scheme appear important to many fans. 
Recommendations are provided to sport and physical 
activity practitioners. 
 
 
1. Introduction  
 

It is interesting to see sports teams that have 
success but don’t have many fans. This is more common 
at the collegiate level then at the professional level of 
sports. Humans are very complex and understanding 
motives can be difficult. Understanding the initial motive 
to be a fan of a team is a topic where there is little 
research. The purpose of this research is to see what the 
most common origin of a fan’s identity to a team and then 
compare this information to their level of commitment to 
that team using the Sports Spectator Identification Scale 
(SSIS). Wann suggests there are eight motives related to 
fan identity. These eight motives can be broken up into 
two categories: intrinsic motivations and extrinsic 
motivations. Extrinsic motivations include escape from 
everyday life, economic factors, self-esteem, group 
affiliation, and family motivations. Intrinsic motivations 
include eustress, entertainment, and aesthetic qualities. 
When these eight motivations are compared to the Sport 

Spectator Identification Scale, “highly identified fans 
reported a particularly strong inclination for intrinsic 
motivation” (Wann, Ensor, & Bilyeu, 2001). Highly 
identified fans are determined by the Sport Spectator 
Identification Scale (Wann, 1993). Essentially highly 
identified fans can be “super fans” and are less likely to 
decrease their association with the team or denounce their 
loyalty than are moderately or less identified persons 
(Wann, Branscombe, 1990). By understanding the 
concrete motives of the origin of fan identity, marketers 
can tailor their tactics towards those motives. There is a 
lot of research already completed that will benefit from 
knowing the origin of fan identity. To identify the origin 
of fan identity we have chosen factors that include 
location, family relation, past attendance, color scheme, 
star players and coaches, philosophy and tradition, and 
success of team. 
 
2. Experiment, Results, Discussion, and Significance  
 
Participants: 
 Respondents for this sample were Wichita State 
University undergraduate students (full-time or part-time). 
We decided to sample a non-sport related/ general 
education class to ensure the variety of backgrounds, 
ideas, and majors of the student’s responses and two sport 
management classes.  
Measurement: 
   The first section of the questionnaire we 
decided to use the SSIS (sports spectator identification 
scale) from Wann & Branscombe (1993) because it is an 
accurate scale in determining sport fans’ allegiance to a 
team.  The respondents answered 6 questions and each 
question scored using a Likert-scale format ranging from 
1 to 8. The overall scale is from 7 to 48. Higher numbers 
represented greater amounts of allegiance to the 
individual team.  
  The second section of the questionnaire we 
created 7 questions based on different origins of fan 
identity. Each question was scored base on; strongly 
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disagree, disagree, agree, and strongly agree (1, 2, 3, & 4 
respectively in coding scale). The higher the number, the 
stronger the origin of the respondents’ fan identity. 
Procedure: 
 Following the Institutional Review Board (IRB) 
approval, the surveys were distributed to all the present 
students in multiple courses, non-sport and sport related, 
which constituted the purposive sample. The 
questionnaires distributed to the respondents included, 
demographic questions (such as class, age, and sex), 
personal opinion questions (such as favorite sport, 
favorite team, and the number of years as a fan), the SSIS 
and questions about how the fans originally selected their 
favorite teams.  
Table 1: 
Demographics Frequency Percentage 

Gender    

Males 151 43.6% 

Females 195 56.4% 

     

Classifications    

Freshmen 29 8.4% 

Sophomore 107 30.9% 

Junior 136 39.3% 

Senior 74 21.4% 

     

Race    

White 260 75.1% 

Black 28 8.1% 

Asian 13 3.8% 

Native American 3 0.9% 

Latino 31 9.0% 

Other 11 3.2% 
   
Statistical Analysis: 
 The first section of the questionnaire was the 
SSIS which examines the level of fan commitment to an 
individual team. The t-test results show there was a 
statistically significant difference between sport 
management students and non sport management students 
(37.70 vs. 26.74, t=-7.22, df= 344, p<.001). This means 
that sport management students have a higher level of fan 
commitment then non sport management students.  
 The second section of the questionnaire asked 
questions about the origin of the participants’ identity 
with an individual team. There was a statistically 
significant difference between sport management students 
and non sport management students in regards to the 
origin factor of color scheme (3.41 vs. 2.78, t=-4.09, df= 
343, p<.001). This means that sport management students 
strongly agreed that color scheme was a factor in initially 
determining their fan identity. Moreover, there was a 
statistically significant difference between sport 

management students and non sport management students 
in regards to the origin factor of team philosophy (2.14 vs. 
2.47, t=2.02, df= 344, p<.05).  This means that sport 
management students did not see team philosophy as a 
factor in initially determining their fan identity.  
 

 
 
5. Conclusions 
 
 Testing the origin of fan identity is important to 
see if it adequately applies to the relationship between the 
fan and their favorite sports team. According to the results 
we can conclude that sport management students have a 
high level of commitment to their favorite sports team. 
We can also conclude that a teams color scheme and 
philosophy are significant factors in initially determining 
a fans identity with an individual sports team.  
 Wann reported that fans with a high level of 
commitment to a team are intrinsically motivated. 
Aesthetic qualities such as color scheme are an intrinsic 
motivation which correlates with the outcome from our 
questionnaire. The more highly identified sport 
management students identified color scheme as a factor 
in their initial decision to support an individual team.  
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Abstract.  The hearing organ includes the outer, middle, and 
inner ear. The middle ear transfers sounds into the inner. 
Wideband energy reflectance (ER) is a new clinical procedure 
that assesses middle ear function. It gives information for a 
broad frequency range, an advantage over currently used 226 
Hz tympanometry procedure. Previous studies reported that 
repetitive testing of single-frequency tympanometry altered 
outcomes. We investigated ER measures with eight 
consecutive wideband tympanometry tests in normal adult 
ears. This study has provided the first set of data showing 
significant frequency-specific change in ER measures. For 
further research that requires repeated measurements, this 
effect needs to be minimized to improve reliability. 
 
1. Introduction  
 

The middle ear transforms airborne sounds into 
mechanical vibration and helps improve sound 
transmission into the fluid-filled inner ear. This is an 
imperfect process. Part of the sound energy is reflected 
back to the ear canal due to acoustic impedance 
mismatch.  

Wideband Energy reflectance (ER) is a new 
technique developed to assess the proportion of energy 
that is reflected back from the middle ear to the ear 
canal, which varies from 0 to 1 [1,2]. The complement 
of ER (i.e., 1 – ER) is known as energy absorbance 
(EA). With wideband signals (e.g. clicks), the outcome 
represents the middle ear and ear canal responses across 
a broad frequency range, an advantage over the 
conventional single-frequency tympanometry. A 
number of studies have proposed that ER measures 
could be useful in the diagnosis of middle ear 
pathologies (e.g., [3]). ER measured at the ambient air 
pressure is known as aER. A wideband tympanometry 
procedure has also been developed for measuring EA 
with air pressure varied in the ear canal.  

Previous studies observed that repeated testing of 
low-frequency tympanometry increased the acoustic 
admittance of the middle ear [4]. This phenomenon has 

been attributed to an increase in compliance of the 
tympanic membrane by repeated pressure loads [5]. 
Little is known how this influences ER/EA 
measurements. In order to examine test-retest 
reliability, wideband tympanometry needs to be 
conducted repeatedly. The purpose of this study was to 
investigate the effect of repetitive wideband 
tympanometry tests on ER measures in normal adult 
ears. 
 
2. Experiment, Results, Discussion, and Significance  
 
Experiment: Twenty-one adult subjects (18-35 years) 
were recruited. Seventeen had negative findings in 
screening: history of middle-ear pathologies, otoscopy, 
226 Hz tympanometry, and audiometry. For each 
subject, the ear with better hearing and/or better 
middle-ear function was used as the test ear. Valid data 
was obtained from 16 ears for aER and 17 for wideband 
tympanometry. 

The ER measurement was performed on a 
Wideband Tympanometry Research System 
(Interacoustics). For aER tests, ER for six frequencies 
per octave from 0.223 to 8 kHz was automatically 
determined. In the wideband tympanometry, EA was 
measured with 1/12 octave frequency resolution as the 
ear canal pressure was swept in 100 daPa/s from +200 
to -300 daPa in 5 daPa steps. 

A rubber probe tip of appropriate size was used to 
place the probe in the ear canal. The following steps 
were taken: 1. aER (baseline); 2. Wideband 
tympanometry (baseline); 3. Seven wideband 
tympanometry (repeated tests); 4. aER (repeated test). 
The 226 Hz tympanometry was completed after the 
wideband tympanometry tests to prevent the eardrum 
from changing admittance, but outcomes were used as a 
part of subject inclusion criteria. 

For aER tests, ER was converted to EA. The data 
was compared between the two trials. For wideband 
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tympanometry, EA as a function of frequency was 
derived for the ambient and peak pressure, respectively, 
and was compared across the eight trials. The peak 
pressure was determined using the bandpass 
tympanometric peak pressure (BTPP). A two-way 
repeated measure ANOVA was performed to test the 
significance of difference. An α level of 0.05 was used. 
 
Results: From wideband tympanometry data at both 
ambient pressure and BTTP (peak), mean EA change 
verses frequency function for Test 2 to 8 was calculated 
relative to Test 1. At the ambient pressure, EA tended 
to increase below 1.5 kHz, decease from 1.5 to 3 kHz, 
and decrease again at 5 to 6 kHz.  At BTTP, EA tended 
to increase for low frequencies with the maximal 
change at 0.7 to 0.8 kHz. It tended to decease between 1 
and 3 kHz and decrease at around 5 kHz. This 
frequency specific trend was similar across all repeated 
tests. 

Mean EA change versus frequency function for 
Test 8 at the ambient pressure is shown with ± 1 SD in 
Fig. 1 (panel A). There was a statistically significant 
increase of EA at 0.707 and 1 kHz and decrease at 2 
kHz (p<0.05, 2-way RM ANOVA). When the same 
analysis was completed for data at BTTP (not shown), 
there was a significant increase at 0.5 and 0.707 kHz 
and decrease at 1.414 and 2 kHz (p<0.05).  

 
 

Mean change in EA at the ambient pressure as a 
function of test sequence, relative to Test 1, is displayed 
in Fig. 1 (panel B, C) for 11 half-octave frequencies. 
There tended to be an increase in EA in the low 
frequencies (panel B) and a decrease in the high 
frequencies (panel C). For frequencies where EA 
increased or decreased, in general the change enlarged 
gradually over the tests. 

For the repeated aER tests, the EA change relative 
to the baseline followed a similar pattern to the 
wideband tympanometry data at the ambient pressure. 
The EA tended to increase in low frequencies and 
decrease in high frequencies. There was a statistically 

significant increase at 0.707 and 1 kHz (p<0.05, 2-way 
RM ANOVA). The low frequency change in EA was 
much larger in aER tests than the change in EA 
measured from wideband tympanometry tests. 
 
Discussion:  With repetitive wideband tympanometry, 
EA changes in a frequency specific manner: increase in 
low frequencies and decrease in certain high 
frequencies. The changes in EA in low frequencies are 
larger in aER tests. This phenomenon in ER 
measurements for low frequencies is in agreement with 
observed in previous studies using the single-frequency 
tympanometry. [4, 5] 
 
Significance:  This study has provided the first set of 
data showing a statistically significant effect of 
repeated wideband tympanometry on ER measures. 
 
3. Conclusions 
 

This study investigated the effect of repetitive 
wideband tympanometry on ER measures. Our study 
revealed frequency-specific changes in EA. Results 
suggest that this effect should be taken into account, or 
be minimized, to improve reliability when repetitive 
wideband tympanometry is required in applications, for 
instance, in test-retest studies. 
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Abstract. This study explored the relationship between 
epistemological beliefs, ways of knowing, parenting styles, 
and how one reacts to a child with Asperger Syndrome 
acting out in public. The purpose was to determine if 
epistemological beliefs, ways of knowing, and/or parenting 
style predict how an individual would respond in such a 
situation. Two hundred and nine college students 
participated in the study.  Participants completed 
questionnaires to determine their epistemological beliefs, 
connected or separate knowing, and parenting style. They 
then responded to a scenario involving a child with 
Asperger Syndrome. People who gave appropriate advice 
had higher scores in connected knowing than people who 
gave inappropriate advice, suggesting that higher levels of 
connected knowing lead to more appropriate reactions to 
such situations.  
 
1. Introduction  
 
Many factors play a role in how a person with a 
disability is treated by society and by those who 
encounter them in the educational system. In our 
society, visible physical disabilities tend to produce 
sympathy and more tolerance for shortcomings, 
whereas mental disabilities may be perceived less 
benignly unless a physical trait indicates a cause for 
the mental deficit. So-called ‘invisible’ disabilities, 
such as autism or attention-deficit disorder, may 
produce a complete lack of tolerance because the 
presence of the disability is not apparent to the casual 
observer. 
 
Asperger Syndrome (AS) is a pervasive 
developmental disorder on the autism spectrum. The 
primary deficits in AS are the lack of social skills, 
difficulties with pragmatics in language, and fixation 
on topics of special interest. By definition, people 
with AS have no significant cognitive or speech 
delays [1], and in fact, many children with AS have 
very high IQs. This usually places them in general 
education classrooms.  
 
Unless in a high stress situation, those with AS 
generally appear much the same as their non-AS 
counterparts, and in fact, many go through life un-
diagnosed, merely perceived as a bit peculiar [2]. 
This can cause a highly negative perception of them 

when their behavior fails to meet society’s norms. 
Less desirable behavior is frequently elicited when 
individuals with AS are in new, stressful, or even 
ordinary social situations. Recognizing the reason for 
this behavior, and understanding how to best respond 
to it, is essential for teachers and others in the 
education system who are working with these 
children. Determining if there is a set of 
characteristics that make a person more likely to 
respond in a helpful way would help in identifying 
those best suited to working with such students, and 
may also indicate if such characteristics can be 
taught. 
 
2. Experiment, Results, Discussion, and 
Significance  
 
For this study, we looked at three characteristics with 
the potential to affect how a person reacts to a 
situation. Epistemological beliefs are those beliefs an 
individual holds about the nature and source of 
knowledge. Dr. Schommer-Aikins’ work in this area 
describes a continuum of knowledge and learning 
characteristics, including the source of knowledge 
and the certainty of knowledge. The source of 
knowledge ranges from the naïve belief in an 
external, or omniscient source (all knowledge must 
come from experts), to the advanced belief in the self 
as the source or constructor of knowledge. As an 
individual moves along this continuum, they learn 
that they can make sense of the world and draw their 
own conclusions, rather than relying solely on the 
information given to them by others. Certainty of 
knowledge refers to the continuum of belief that all 
knowledge is fixed and definite, to the advanced 
belief that all knowledge is tentative and changing 
[3]. Movement along this continuum allows the 
individual to incorporate and accept newly 
discovered ideas into their worldview. 
 
The second characteristic examined was the concept 
of ways of knowing, defined as the relationship 
between the knower and the object or subject of 
knowing. Separate knowing has at its heart the idea 
of critical thinking; the individual looks for truth by 
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trying to prove it wrong, and demands that proof be 
given before something is accepted as true. In 
contrast, connected knowing begins from a stance of 
agreement rather than disagreement, from a position 
of sharing the possibility of others’ realities rather 
than requiring proof of them [4]. As with 
epistemological beliefs, these orientations exist on a 
continuum, and can exist in varying degrees in the 
same person [5]. 
 
The third characteristic examined was parenting 
style. Parenting style is defined as fitting one of three 
types of parental control patterns. Authoritative 
parents control in a nurturing manner, with clear 
communication. Authoritarian parents control with 
little nurturing and unclear communication. Finally, 
permissive parents are less controlling and have 
lower levels of nurturing and clarity of 
communication [6]. An increase in complex 
epistemological beliefs leads to more authoritative 
parenting strategies, and such parents are more likely 
to view child development and behavior in a less 
categorical manner. As a result, they are more likely 
to consider the context in which a child’s behavior 
occurs and take that into consideration for their 
response [7]. 
 
The research on epistemological beliefs, ways of 
knowing, and parenting styles led to several 
hypotheses about the interaction of epistemological 
beliefs and ways of knowing, and an encounter with a 
child with AS. The reaction of a person to such a 
student was quantified by the classification of the 
advice they give to the parents of the child. In this 
study, it was hypothesized that people with stronger 
beliefs in the certainty of knowledge and omniscient 
authority would be more likely to give inappropriate 
advice. It was also hypothesized that people with a 
higher connected knowing score would be more 
likely to give appropriate advice. Finally, it was 
hypothesized that individuals with higher 
authoritative parenting scores would be more likely 
to give appropriate advice. 
 
After responding to instruments to measure 
participants’ epistemological beliefs, ways of 
knowing, and parenting styles, students then read a 
description of a child having a meltdown in a 
restaurant and were asked what advice they would 
give the parents about the situation. Advice was 
categorized as appropriate if it followed guidelines of 
responses shown to be effective, and inappropriate if 
it did not. The students were then told that the child 
in the vignette had AS, and were given a description 
of AS. Then they were asked if their advice to the 
parents would change, and if so, what it would be. 

 
3. Conclusions 
 
The hypothesis that people with higher connected 
knowing scores would be more likely to give 
appropriate advice was supported by the results of 
this study. Participants with higher connected 
knowing scores were significantly more likely to give 
appropriate advice, both with and without knowledge 
of how AS affected the situation. Taking the other 
person’s perspective is how a connected knower 
forms an opinion, and empathy is an important part 
of this. This willingness to take the perspective of the 
other party opens a person to accepting the possibility 
of acceptable explanations for generally 
unacceptable behaviors. This openness is particularly 
important in the case of ‘invisible’ disabilities, where 
the child and even their parents frequently find 
themselves the target of negative opinions, 
stereotyping, and even punishment for behavior that 
the child is not able to control. 
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Abstract.   Phantom limb pain (PLP) is pain (shooting, stabbing) emanating from the missing limb(s) and is the most prevalent 
amputee-related pain. Therefore, it is important for clinicians who treat amputees to understand the underlying mechanisms of 
PLP.  The purpose of this study was to review the literature on PLP and collaborate with amputees to identify its possible origins. 
Potential sources involved both peripheral and central locations within the nervous system.  Our findings suggest multilevel 
neuroplasticity primarily located in the peripheral nerves, spinal cord and/or thalamocortical networks, indicating the need for 
diverse methods of treatment.   
 
1.  Introduction 
 
Phantom limb pain (PLP) is commonly referred to as “pain in the missing part of the limb” or “painful sensations 
referred to the absent limb”.  Phantom pain is described as shooting, stabbing, boring, squeezing, throbbing and 
burning [1]. In the United States, there are approximately 1.7 million people living with limb loss and it is estimated 
that one out of every 200 people in the U.S. has an amputated appendage. Phantom pain has been reported as high as 
80-85% in persons with limb loss.  Although it may be constant, PLP is usually intermittent, with the majority 
experiencing pain weekly. It can be extremely debilitating in that 50% of American veterans experienced PLP 
sufficiently severe to hinder their lifestyle on more than 6 days each month [2]. Therefore, it is important for 
clinicians treating persons with limb amputations to understand the underlying mechanisms that contribute to 
phantom pain and therefore, approaches to treating PLP.  
 
2.  Experiment, Results, Discussion, and Significance  
 
Recent literature (1990-present) on PLP was reviewed and compared to interviews involving a recent (< 6 months 
post) and two long standing (> 30 years) traumatic amputees.  The interviews involved questions addressing 
precipitating and mitigating events, the quality and frequency of pain and type of treatment for their PLP.  
 
Pain enters the spinal cord via peripheral afferent C-fibers and alpha-delta fibers. Peripheral afferent fibers synapse 
within the dorsal horn of the spinal cord on second order neurons or projecting neurons. The projecting neurons are 
at the origin of two important ascending pain pathways, the spinothalamic and spinoreticular, which carry pain 
messages to the brainstem and thalamus.   As these pain pathways ascend rostrally through the brainstem they will 
synapse with neurons in the periaqueductal gray and nucleus raphe magnus.  Synapsing in these nuclei will engage 
descending modulating pathways that will regulate pain output at the level of the spinal cord.  
 
The projections of the spinothalamic pathway eventually end in the thalamus.   Projecting fibers from the thalamus 
convey painful and thermal sensation to the primary somatosensory cortex (i.e., the homunculus).  Input to the 
homunculus allows for localization of stimuli and intensity of the pain. 
 
Within this pathway, the mechanisms thought to be the source of PLP involve peripheral nerves from the stump, the 
dorsal horn of the spinal cord, and central reorganization both in the spinal cord and homunculus [1].  Recent 
literature indicates that the amount of maladapative cortical reorganization directly correlates to the intensity of PLP 
felt.  We will begin discussing the mechanisms of PLP in the peripheral nervous system. [3].   
 
Peripheral: 
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 Stump neuroma 
o Hyperexcitability of pain fibers originally from the amputated limb; 
o Formation of ephapses causing “cross talk” of stump pain fibers to pain fibers once originating 

from the amputated limb; 
o Cold enhanced reflexive norepinephrine release from sympathetic-efferent fibers within the 

neuroma stimulating novel expression of α2-adrenergic receptors on the terminal of pain fibers 
from the amputated limb. 

 Dorsal horn of spinal cord 
o Loss of afferent input from the amputated limb leads to decreased inhibitory impulses from 

descending modulating pathways (i.e., periaqueductal gray and nucleus raphe magnus); 
o Absence of descending inhibition causes projecting neurons to send “painful epileptic discharges” 

rostrally. 
 Central reorganization-dorsal horn of spinal cord: 

o Afferent fibers from stump “invade” inactive/silent regions of the dorsal horn; 
o Painful afferent information from stump interpreted as pain from the phantom limb. 

 Central reorganization—somatosensory cerebral cortex/homunculus: 
o Arborizing fibers from adjacent areas (e.g., face, stump of upper arm) “invade” inactive/silent 

regions of the phantom limb (e.g., hand) in the somatosensory cortex; 
o Painful afferent information from face/stump of upper arm interpreted as pain from phantom hand. 

Mechanism-based treatment modalities for phantom pain: 
 Peripheral involves blocking initiation or conduction of action potential of pain fiber or utilization of “Gate 

control theory” according to Melzack [4]: 
o Local anesthetic injections (e.g.,lidocaine) into stump; 
o Peripheral nerve stimulation (pulse radiofrequency, massage). 

 Central treatment consists of pharmacological manipulation of pain pathways in spinal cord, brain stem, 
and cerebral cortex: 

o NMDA receptor antagonist (e.g. ketamine), opioids, anticonvulsants, and tricyclic antidepressants; 
o Deep brain stimulation. 

 Complementary Therapies: 
o Cognitive behavioral therapy (i.e., changing maladaptive thinking leading to changes in affects 

and behavior); 
o Hypnosis and visualization of imaginary limb (i.e., limbic or emotional behavior associated PLP); 
o Mirror box therapy (i.e., utilizing visual stimulus to reverse incongruent sensorimotor feedback 

loops to what is actual and what is seen)[5]. 
 
3. Conclusions 

 
To date, PLP is likely caused by a combination of the above mechanisms in that treatment modalities have at best 
yielded mixed, short term benefits. Therefore the interactions between peripheral, spinal, and supraspinal (e.g., 
brain stem, limbic system, and homunculus) phenomena are all thought to contribute to PLP, and should be 
considered when planning treatment. 
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Abstract. Most proposals for quantum computers are based 
on linear nearest neighbor (LNN) arrangements where qubits 
only interact with neighbors. A Toffoli gate is a three-qubit 
operation, which is used in many quantum applications such 
as error correction, and algorithms like Shor’s factorization. 
Typically, to implement a Toffoli gate in an LNN 
architecture, additional operations called swap gates are 
required to bring the qubits adjacent to each other. We 
propose a new method to implement a Toffoli gate in LNN 
arrays without using swap gates. As such, compared to other 
circuits, the quantum cost of our circuit is much lower. 
 
1. Introduction 
 
In quantum computing, a qubit (or quantum bit) is 
represented by the state |0+|1 where ||2 + ||2 = 1. 
A Toffoli gate is a three-qubit gate, which has two 
controls and one target qubit. When the two controls 
are each in the |1 state, the state of the target is flipped. 
Currently, to implement a Toffoli gate in a three-qubit 
system 11 elementary gates are required (single qubit 
gates and controlled-NOT gates) [1]. As the number of 
qubits increases, the total number of elementary gates 
increases. This is because most physical arrangements 
of qubits are along an LNN array where a qubit only 
interacts with its neighbors. As such, to interact two 
non-NN qubits, additional gate operations are required 
to bring them adjacent to each other. Here, we show 
methods for implementing a three-qubit Toffoli gate 
efficiently in an N-qubit system. 
 
2. Toffoli gate in a three qubit system 
 
Fig. 1 shows a Toffoli gate for a three-qubit system 
with qubit 3 as the target. Here, we implement the gate 
by sandwiching a C2(I) gate between two controlled-
Hadamard (C1(H)) gates. A C2(I) gate has two 
controls and 1 target [2]. A π phase is picked up by the 
target only when the two controls are each in the |1 
state. Overall, a C2(I) gate is equivalent to a 

controlled-Z (C1(Z)) gate, which is a symmetric gate 
(either qubit can be the target or the control). The C1(Z) 
and C1(H) gates implement a Z and an Hadamard (H) 
gate, respectively, on the target qubit when the control 
qubit is in the |1 state. The Z and H gates are defined 
as: 
 

1 0 1 11
;

0 1 1 12
Z H   
        

          (1) 

 
 
 
 
 
Fig.1. Implementation of a Toffoli gate with qubit 3 as the target, 
using 3 elementary gates [2]. 
 

 
3. Toffoli gate in a four qubit system 
 
Fig. 2 shows our method for implementing a Toffoli 
gate in a four qubit system where two of participants 
are not adjacent. Hereafter, we will refer to the control 
and target qubits as participants. The Toffoli gate is 
realized by sandwiching a C2(Z) gate between two H 
gates applied on the target qubit. For realizing the C2(Z) 
gate, two Toffoli gates between qubits 1, 2 and 3 with 
qubit 2 as the target and two C1(Z) gates between qubits 
2 and 4, are implemented . The two C1(Z) gates 
between qubits 2 and 4 are replaced by two C2(I) gates 
(Fig. 2). 
 
 
 
 
 
 
 
Fig. 2. Implementation of a Toffoli gate in a four qubit system using 
qubit 2 as the dummy. 
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4. Toffoli gate in an N qubit system 
 
Fig. 3 shows a Toffoli gate with three participants in an 
N qubit system, where qubits p, q and r are the 
participants. Here and throughout, p is the 1st qubit, q is 
in the middle, and r is the Nth qubit. As before, to 
perform a Toffoli gate, a C2(Z) gate is realized on these 
three participants which is sandwiched between two H 
gates applied on the target qubit. In our method, we 
divide qubits into two major groups of “m” and 
“(Nm)+1” qubits. If N is odd, we choose 
“m=(N+1)/2”, and if N is even, we choose 
“m=(N+2)/2”. In either case, if m=q, we change m=q+1. 
The dummy qubit is selected on m’s position (a dummy 
qubit is one that is used as a target that is finally 
restored to its initial state). Depending on whether 
participant q is in group “m” (case 1) or in group 
“(Nm)+1” (case 2), each C2(Z) gate is decomposed 
into four gates. In case 1, the C2(Z) gate is replaced by 
two Toffoli gates between p, q and m, with m as the 
target, and two C1(Z) gates between m and r. In case 2, 
the C2(Z) gate is substituted by two Toffoli gates 
between r, q and m (m as the target), and two C1(Z) 
gates between m and p. 
 
 
 
 
 
 
 
 
 
Fig. 3. Implementation of a Toffoli gate in an N qubit system (case 1) 
where participant q is in group “m”.  

 
In Fig. 3, the two Toffoli implemented between qubits 
p, q and m (group “m”) need not be between NN qubits. 
If the Toffoli gates are not of the form of Fig. 1, further 
decomposition into sub-groups may be needed. This 
process of decomposition is carried out until all Toffoli 
gate operations are of the form of Fig. 1. Likewise, in 
each group/subgroup, if the C1(Z) gates are such that 
the separation between the control and target qubits is 
more than one qubit, each gate will have to be broken 
down into subgroups. In Ref. [2], the author shows how 
to implement a C1(Z) gate between non-NN qubits. For 
P  7, where P is the number of qubits, the total gate 
count for the C1(Z) gate was shown to be [2]: 
 

(20 ( 7) 6)PG P    ; 7P              (2) 

 
Note that, here P = (Nm)+1.  
 

Following the procedure of decomposing the N qubit 
system into groups and subgroups, the total gate count 
for the Toffoli gate was calculated for different N. Fig. 
4 shows the plot (blue line). From the plot, a second 
order polynomial trend line was calculated (black line), 
which gave an equation for the gate count, GN (total 
number of elementary gates) as a function of N: 
 

2G 0.2519 +6.6723 36.973N N N    (3) 

 
As a measure of the closeness of this equation to the 
actual gate count, for N = 40, Eq. (3) gives GN = 633, 
while the exact value of GN using our method is 626. 
 
 

 
 
Fig. 4. Number of qubits versus number of elementary gates. 
 

Observing Eq. (2), GN is a quadratic function of N. The 
gate count can be further reduced by making it a linear 
function of N. This can be done by combining our 
method with swap operations. It was found that for N ≥ 
7: 
 

(22 ( 7) 6)NG N    ; 7N     (4) 

 
5. Conclusions 
 
In this paper, we introduced a new method to 
implement a Toffoli gate in an LNN array efficiently, 
by reducing the number of elementary gates. A 
quadratic as well a linear variation of the total gate 
count with the number of qubits has been presented. 
 

[1] Mehdi Saeedi, Robert Wille, Rolf Drechsler, Quantum 
Information Processing June 2011, Volume 10, Issue 3, pp 
355-377 

[2] Preethika Kumar, Quantum Information Processing 
April 2013, Volume 12, Issue 4, pp 1737-1757 
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Abstract. Dye-sensitized solar cells (DSSCs) are photo 
electrochemical cells that are produced using various 
semiconductor nanoparticles and dye solutions. Efficiency of 
these inexpensive solar cells is fairly low (less than 11 %) 
because of the slow ion diffusion, poor electron transport in 
electrodes, and high resistance at the electrode/electrolyte 
interface. In order to increase the efficiency of the DSSCs, larger 
diameter (550 nm) of TiO2 nanotubes were produced using pure 
Ti foil through electrochemical anodization process. In terms of 
diameter, this is the largest diameter of TiO2 nanotubes to date. 
This allows us to fill highly conductive C60 and Indium Tin 
Oxide (ITO) nanoparticles into these tubes, increase the ion 
diffusion and electron transportation, and reduce the interfacial 
resistances. We believe that efficiency of DSSC can be 
considerably increased through this process.      
 
1. Introduction 

Dye-sensitized solar cells (DSSCs) provides an 
inexpensive, cost effective and hence a promising green 
alternative to photovoltaic cells in the conversion of solar 
energy to electricity [1-5]. In this investigation, 
optimizing the parameters that control the structural and 
morphological characteristics of the nanotube arrays with 
the prime objective to shorten the tube’s length and widen 
the diameter of the TiO2 nanotubes arrays is reported. 
TiO2 nanotubes provide the most direct pathways for 
electron transport and collection in DSSCs [1], and hence 
is the most important player in determining the efficiency 
of DSSCs [4]. By filling the shortened and widened TiO2 
nanotubes with C60 and Indium Tin Oxide (ITO) 
nanoparticles, the surface area will be increased for 
electron absorption, hence improving the light harvesting 
and scattering (LHE) efficiency in DSSCs, more efficient 
electron carrier pathways will be created due to a 
reduction in grain boundary formation and defects. We 
hypothesized that the presence of conductive C60 and 
indium tin oxide (ITO) nanoparticles increases the 
electron transport to the anode at the expense of electron 
recapture by the oxidized iodide ions hence greatly 
increasing two important factors: the electron injection 

efficiency (ΦINJ) of the excited dye into TiO2 and the 
collection efficiency of the injected electrons (ΦCOL). This 
together with LHE controls the current conversion 
efficiency (IPCE) or the external quantum efficiency of 
DSSCs. 

This paper outlines a simple and fast method of 
fabricating vertically oriented, uniform large diameter 
TiO2 by optimizing the growth parameters that govern the 
morphological and structural characteristics of TiO2 
nanotubes by the process of electrochemical anodization 
in ethylene glycol solution. The composition of the 
etching or electrolytic solution, the solution pH, 
anodization voltage and time, the temperature of the 
solution, the water content of the solution, all play key 
roles in determining the morphology (length, pore size, 
diameter, and wall thickness) of the nanotubes formed 
through anodizatin. Our choice of electrolytic anodization 
is due to its simplicity, cost effectiveness and 
reproducibility and in the process; we have total control 
over the growth parameters.          
 
2. Experiment Details and Discussion  
 
The process of electrochemical anodization requires the 
application of a voltage across two parallel conductors 
(electrodes) immersed in an electrolytic solution. The two 
electrodes include a Titanium (Ti) foil (anode) and a 
Platinum (Pt) foil (cathode). The electrolyte is a mixture 
of ammonium fluoride (NH4F), ethylene glycol and 
nanopure de-ionized water. The formation of the 
nanotubes is controlled mainly by the competition 
between anodic oxide formation and chemical dissolution 
of the oxide as soluble fluoride complexes [4]. The 
Titanium foil undergoes oxidation (Ti → Ti4+ + 4e-) upon 
application of a potential difference across the solution as 
well as reacts with water (Ti + 2H2O → TiO2 + 4H+ + 4e-) 
to form TiO2 and 4H+ ions. NH4F provides F- ions that 
forms water soluble [TiF6]

2- complex by reacting with 
Ti4+ and TiO2 formed by electrochemical oxidations at the 
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anode. It’s important to note that NH4F acts as a pore 
opening agent and thus controls the surface morphology 
of the nanotubes. At very low concentration of fluoride 
ions, a compact oxide is formed but no oxide is formed at 
high concentrations of fluoride ions as all the Ti4+ formed 
react with the abundant  F-  to form the highly soluble 
[TiF6]

2-  complex. In this procedure, we employed 0.09M 
NH4F.  
 
The anodization voltage applied creates an electric field 
gradient, which drives the ions (Ti4+and O2-) to their 
respective electrodes thus the oxide growth is controlled 
by field aided ion transport. As the TiO2 layer thickness 
increases, the anodization voltage drops corresponding 
hence the driving force for ionic migration decreases. 
This results in an exponential drop in the anodic current. 
During this process, the growth and chemical dissolution 
of the TiO2 layer formed occurs simultaneously. At steady 
state, the diameter and length of nanotube increases with 
an increase in the anodization voltage. It’s worthwhile to 
note that the growth rate and hence the length and 
diameter is affected by the overall temperature. Growth 
rate increases with increase in temperatures but at low 
temperatures, smooth and well – ordered NT are formed. 
To optimize our diameter, an equilibrium temperature of 
25oC was adopted after a series of trials.    
 
Prior to the anodization process, the Ti foil (0.25 mm 
thick, 99.7 % purity, Sigma Aldrich, USA) and the 
counter Pt electrode were cleaned and digressed using an 
ultrasonic bath in acetone, isopropyl alcohol and ethanol 
respectively for an hour followed by rinsing in deionized 
water. The anodization was carried out in an electrolyte of 
EG in 0.09M NH4F at a constant voltage of 70V. The 
water concentration of the solution was varied from 1 to 
90% by volume while for each experiment; the 
temperature was gradually increased from 20 oC to 45oC 
over the 12h anodization period. Field emission scanning 
electron microscope was used to characterize the 
morphological and structural characteristics of the 
samples.  
 
3. Results, Significance and Conclusion 
 
By varying the percent by volume of water, the 
temperature of the anodic solution at an optimal voltage, 
we successfully produced uniform diameter TiO2 NT 
arrays about 500 nm (Figure 1). 

 

 
Figure 1: SEM images of TiO2 nanotube layers grown in a 
mixture of EG and deionized water containing 0.09 M NH4F at 
70V 
 
By varying the percent by volume of water, the 
temperature of the anodic solution at an optimal voltage, 
we successfully produced uniform diameter TiO2 NT 
arrays about 500 nm. Bases on our experimental 
observation, the diameter increases as the water content 
increases but sidewall ripples are developed on the NT at 
high water concentrations. As temperature increases, the 
viscosity (η) of the EG solution decrease thus increasing 
the corresponding diffusion coefficient (D) of the F- ions. 
This speed up the rate of chemical dissolution at the 
bottom becomes larger leading to U – shape NT 
according to Strokes Einstein relation. Further research 
will focus on refining our temperature variation as well as 
the pH of the anodic solution. This significant 
development will help further the studies of the 
parameters that govern the morphology of TiO2 NT.  
 
4. Conclusions 
 
Self – organized TiO2 nanotubes with a diameter of 500 
nm were successfully produced by optimizing the growth 
parameters through electrochemical anodization. In 
comparison with current research, this work shows a 
significant improvement of the dimensions, morphology 
and structures of the nanotubes by simultaneously 
optimizing the parameters that growth the growth and 
development of TiO2. 
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Abstract.  Many have heard the phrase "starving college 
student." This paper answers the question - are college 
students really hungry? And if so, what is the nature and 
the scope of the issue on Wichita State University's 
campus? Through the use of both quantitative and 
qualitative research methods, this paper takes a 
comprehensive route to address an issue that has previously 
been mostly absent from the body of scholarly literature. 
Additionally, this paper explores the possibility of solutions 
which may be applicable in a local context. 
 
Introduction 
 
The goal of this paper is to uncover potential 
problems for Wichita State University students 
specifically, and to examine possible solutions to 
these problems, so that no one in our community has 
to face the reality of being hungry, and the stigma 
and shame that goes along with it. Hunger is an issue 
that has many different facets. The world’s farmers 
produce enough food to feed every person in the 
world; therefore, the global problem of hunger is a 
problem of access and availability, not supply (FAO 
2002). Due to this, a fundamental assumption of this 
paper is that no one should go hungry. This seems to 
be a simple notion; nonetheless, the glaring problem 
still exists. 
 
Research Questions 
 
[RQ1] Are there students at Wichita State University 
who are food insecure? 
[RQ2] What can be done to alleviate food insecurity 
in this unique context? 
 
Theoretical Foundation & Methods 
 
This research is grounded in the tenets of Community 
Based Participatory Research (CBPR) (Israel et al 
2005, Minkler & Wallerstein 2008), Engaged 
Scholarship (Van de Ven & Johnson 2006), and 
Appreciative Inquiry (AI) (Cooperrider et al 2003). 

CBPR is based upon the principle that knowledge 
dealing with communities is best when co-produced 
with community members, practitioners, and 
researchers. Decision-making is shared between each 
of these groups. Community Based Participatory 
Research is used in the present project to keep the 
community at the center of the focus. Engaged 
Scholarship is a theory which focuses on the 
practicality of research, and the importance of co-
producing knowledge. To this end, a pivotal theme of 
Engaged Scholarship is collaboration (Van de Ven & 
Johnson 2006). Engaged Scholarship has been used 
in the current project as a way of operation for 
members of the research team. AI is another 
strengths-based approach which integrates theory and 
practicality. AI is often referred to as a change theory 
– it is understood that this approach seeks to bring 
about some sort of revolution in thinking and/or 
action (Cooperrider et al 2003). AI has been used in 
the current project as a focus for qualitative research 
methods. The theoretical foundations upon which this 
research is built (Community Based Participatory 
Research, Engaged Scholarship, and Appreciative 
Inquiry) all focus on collaboration, conscientious 
processes, practicality, and strengths-based 
approaches to research. This project is based on the 
assumption that the community is at the forefront. In 
order to find solutions for student hunger and food 
insecurity, students and their experiences must be the 
focus. Students’ experiences are vital to our 
understanding of issues which affect them, and this 
combination of theories allows us to glean 
understanding from students’ expression of their 
experiences. 
 
Collection of data took place through hunger story 
gathering, focus groups at Dinner and Conversation 
about Hunger at Wichita State University events, and 
through a WSU campus-wide quantitative hunger 
survey. The iterative process of research started with 
open-ended qualitative data gathering. Community 
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members were asked in-person or via Facebook or 
Twitter to share their stories relating to hunger – 
whether they were personal stories or experiences 
they have had with other individuals. A second 
method was used to collect in-depth qualitative data: 
focus groups at Dinner & Conversation at Wichita 
State University events. Three Dinner & 
Conversation events were held over the course of 
three semesters. From this qualitative data, 
researchers formulated a quantitative survey to be 
distributed to the community. The campus-wide 
survey was distributed to everyone in the WSU 
community via campus email. 
 
The aim of this research is to gain a deep and broad 
understanding of students’ experiences with hunger 
and food insecurity, while being able to estimate the 
community’s capacity for sustainable solutions. In 
order to achieve all three objectives, a triangulation 
of methods was used. Triangulation is defined as a 
combination of methodologies in research (Olsen 
2004). The qualitative methods of focus groups and 
hunger story gathering contributed to our depth of 
understanding, and the quantitative method of 
surveying contributed to the breadth of our 
understanding. Qualitative data also aided in 
estimation of the community’s capacity for hunger 
solutions. Triangulation adds to the whole picture of 
student experiences at Wichita State, by providing 
several different research viewpoints rather than a 
single viewpoint which would be provided by a solo 
methodology. 
 
Results, Discussion, & Significance 
 
Data was collected over the course of the 2011-2012 
and 2012-2013 school years. We received a total of 
56 hunger stories from our initial qualitative data 
collection effort. Approximately 150 people from the 
Wichita State community participated in focus 
groups taking place at three Dinner and Conversation 
events, and the quantitative campus-wide survey 
received 1,051 responses.  
 
Six key themes emerged from the qualitative data. 
The first theme is an awareness of a social stigma 
relating to hunger, shame resulting from people 
knowing about a person’s hunger, and a sense of 
pride that may restrain people from seeking 
assistance. The second theme is that of low nutrition 
or purchasing inexpensive food regardless of its 
nutritional value. The third theme, which may 
contribute to food insecurity, is income instability. 
Having (or not having) a support system was the 
fourth theme that emerged around the topic. The food 
assistance system was addressed many times and 

emerged as the fifth theme, and despite its function as 
a helpful program, was often viewed as a barrier to 
food security. A scarcity of time was the sixth and 
final theme that emerged; many students simply do 
not have the time to prepare food or find that their 
schedules conflict with local food sources. From the 
quantitative survey, the following key results 
emerged: 
16.9% of respondents reported eating fewer meals 
than they would like to eat in a day. 34.5% responded 
that their schedule conflicts with the hours of local 
food sources. 40% responded that a lack of easily 
accessible alternatives impacts their ability to get 
healthy food. 54.2% said that a lack of affordable 
alternatives impacts their ability to get healthy food. 
On average, .91 meals/week are skipped due to lack 
of money, and 2.38 meals are skipped due to lack of 
time. 20.2% are not comfortable asking for help if 
they are hungry, and 22.2% are currently on 
government food assistance. 
 
Conclusions 
 
Returning to a fundamental assumption of this paper: 
no one should go hungry. It is apparent from these 
results that there are students at Wichita State 
University who are struggling with hunger and food 
insecurity. Additionally, major issues that are 
contributing to this issue are: conflicting schedules 
and a poverty of time, a lack of affordable and easily 
accessible alternatives, and an unwillingness to ask 
for help (possibly due to social stigma and shame). If 
we can begin to address these obstacles, we may be 
able to help alleviate hunger as a community. 
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Abstract. To understand the disease mechanisms of charcoal rot caused by Macrophomina phaseolina at the molecular level, 
we established a pathosystem using the model plant Arabidopsis thaliana. The cellular infection process and pathogen 
propagation within the host system during the early and late stages of infection were examined by microscopy. Studies have 
shown that phytohormones play crucial role in the induction of defense signaling pathways. In this study, we use a genetics 
approach to understand the mechanisms of plant immunity against Macrophomina mediated by plant hormones.  
 
1. Introduction 

 Macrophomina phaseolina a necrotrophic fungus which is responsible for charcoal rot disease that affects over 
500species of plants including crops such as soybean [1]. Necrotroph proceeds via secretion of disease causing 
agents such as phytotoxins, cell wall degrading enzymes and other extracellular enzymes that result in extensive 
necrosis, tissue maceration, and plant rots [2]. These fungi mainly act by disrupting the defense signaling by 
influencing the host phytohormone level [3] or by suppressing defenses by manipulating the host cellular machinery 
[2]. M. phaseolina microsclerotia are the primary source of infection, and produced in the infected stem and roots of 
host tissues [4].High temperatures, repeated freezing and thawing of soil [5], low C:N soil ratios [6] and low 
moisture content [7] are favorable conditions for the pathogen. Although population levels of the pathogen can be 
lowered using some management strategies, these approaches are not always effective [8]. Therefore in order to 
develop novel strategies to control charcoal rot and develop disease-resistant plants, understanding the fungal 
infection strategies and molecular processes occurring during infection is important. In this study we use genetics 
approach to understand the host-pathogen interactions at the molecular level using Arabidopsis thaliana as a model 
plant. 
Among the important roles of plant hormones is their involvement in biotic or abiotic stress responses [9]. The 
naturally occurring plant hormones including gibberellins, auxins, cytokinins, ethylene (ET), and abscisic acid and 
the more recently discovered brassinosteroids, jasmonic acid (JA), salicylic acid and various other small peptides 
play important roles in regulating plant growth and development [10]. Although it was noted that several of these 
hormones are involved in plant disease responses, the involvement of a particular hormone in mediating resistance 
or susceptibility to a specific pathogen depends on kind of pathogen itself [11][9]. There is often a complex negative 
or positive regulatory cross talk between these hormones to ensure an effective defense response. 
Previously in our laboratory, microarray was used to determine the change in gene expression in the model legume 
M. truncatula due to M. phaseolina infection. From this microarray study, it was concluded that JA, ET and auxin 
were involved in the disease development. To further investigate the roles of auxin as well as other plant hormones 
in disease resistance against M. phaseolina, we used Arabidopsis thaliana to establish a pathosystem in this study. 
Here we hypothesized that the necrotrophic fungus M. phaseolina invades the host by affecting the biosynthesis 
and/or induction of the plant hormones (mainly JA, ET and auxin) that are directly or indirectly involved in 
mounting a defense response against the pathogen. If these hormone signaling pathways are in fact disrupted by the 
pathogen then we should be able to see a variation in survival rates of the different mutant plants that have either 
compromised or overexpressed genes involved in these signaling pathways when compared to the wild-type. We 
hope that understanding the molecular interactions between the pathogen and A. thaliana will allow us to devise a 
better management approach or even engineer disease resistant plants in the future. 
 
 2. Experiment, Results, Discussion, and Significance 
 
In order to assess which of the genetic component are involved in host susceptibility, it was first determined that 
Arabidopsis thaliana is a susceptible host for the pathogen by inoculating the wild type plants by root-dipping 
method. The symptoms were monitored on a daily basis to look for chlorosis or nectrosis in leaves and formation of 
sclerotia in the roots by performing microscopic analysis every 12 hours.  
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Multiple hormone pathways are found to be involved in Arabidopsis resistance to necrotrophic fungi. In the second 
part of experimental analysis, we studied the role of different signaling molecules including JA, ET, ABA, SA and 
Auxin in development and regulation of defense response against M. phaseolina. To study the roles of these 
phytohormones, we obtained mutants that have defects in one of the hormone response pathways.  24 plants from 
each mutant line and 24 wild-type control were inoculated at 5 weeks with M. phaseolina and disease symptoms 
were compared with that in wild type plants to determine if any of the affected genes play a role in the host-
pathogen interactions. Symptoms were monitored from 1 DPI to 7 DPI using a scoring matrix in the scale of 0-6.  
 
3. Conclusion. Results from our study have shown that A. thaliana is a susceptible host of M. phasoelina. Although 
we expected auxin, JA and ET mutant lines to show a differential response against the pathogen, there was no 
noticable difference in development and progression of disease symptoms when compared to wild-type in most of 
the tested lines. The mutant line axr2-1  did show a slightly higher survival rate than the wild type even after day 8 
post inoculation, indicating some of the auxin genes may have a potential role in imparting defense against M . 
phaseolina. 
 
Table 1: Tabular Representation of Experimental Results of Tested Mutant Lines 
 

Mutant 
Name 

Gene ID Pathway 
involved 

Experimental 
Results 

Mutant 
Name 

Gene ID Pathway 
involved 

Experimental 
Results 

ein2 AT5G03280 ET Death rate same as 
that of wildtype 

axr2-1 AT3G23050 
 

Auxin Mutant plants 
survive longer  

etr1-1 AT1G66340 ET Death rate same as 
that of wildtype 

axr4 axr1  
AT1G05180 
 

Auxin Death rate same as 
that of wildtype 

aos AT5G42650  Death rate same as 
that of wildtype 

tir1-1 AT3G62980 
 

Auxin Death rate same as 
that of wildtype 

npr1-2 AT1G64280 
 

Salicylic 
acid 

Death rate same as 
that of wildtype 

axr1-3 AT1G05180 
 

Auxin Death rate same as 
that of wildtype 

abi1-1 AT4G26080 
 

Abscisic 
acid 

Death rate same as 
that of wildtype 

col;35s::erf1-
2 

AT3G23240 Ethylene Death rate same as 
that of wildtype 

aba2-1 AT1G52340 
 

Abscisic 
acid 

Death rate same as 
that of wildtype 

coi1;35s::erf
1-2 

AT3G23240 
 

JA and Et Death rate same as 
that of wildtype 

    coi1;35s::erf
1-2 

AT3G23240 JA and Et Death rate same as 
that of wildtype 
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1. Introduction  
 
Most physical realizations of a quantum computer are 
based on a linear nearest neighbor (LNN) arrangement of 
qubits where qubits are arranged along an array, and only 
the adjacent qubits interact with each other. To perform 
an operation between two non-NN (remote) qubits, 
additional gates are required to bring the qubits adjacent 
to each other, which can increase the computational 
overhead. Here, we propose a new scheme using a 
learning algorithm as a tool, to find the system parameters 
that perform Controlled-Not (CNOT) gate efficiently 
between remote qubits in LNN architectures which is an 
elementary operation in quantum systems. 

2. Training method to find the system parameters to 
implement gate operations 

We will now introduce the training process, which will be 
used in this paper to find the system parameters for 
realizing the desired gate operations. Following are the 
steps that will be followed during the training process: 
Step 1: Choose a Hamiltonian for an N-qubit system. In 
this paper, to demonstrate our scheme, we choose a 3-
qubit Hamiltonian, H3: 

 
3 2

3 , 1 1
1 1

( )i Xi i Zi i i Zi Zi
i i

H       
 

      (1)
 

 
Here, the terms i, and i for i =1, 2 and 3, are the 
tunneling and bias parameters, respectively, and i,i+1 is 
the coupling parameter between qubits Qi and Qi+1. Also, 
Xi and Zi for i =1, 2, and 3, are the Pauli matrices 
corresponding to qubit Qi. Here, we use Ising type 
interactions which are typical of Josephson-junction 
qubits. 

Step 2: Choose a learning rule that will be used to train 
the quantum system. In this paper, a dynamic learning 
algorithm based on back propagation technique similar to 
the one proposed by Behrman et al. [1] is used. While in 
[1], measurement operators were used for training, we use 
the quantum fidelity condition. This makes our scheme 
more general. Therefore, the error, Ep, is calculated as: 
 

1 ( , ) ( )p des out des out desE F Tr      
 

(2) 

 
Here, F(des, out) is the quantum fidelity, which gives a 
measure of closeness of two density matrices and varies 
between 0 and 1 (F = 1 when matrices are identical); des 
and out are described in Steps 3 and 4.  
Step 3: Form training pairs for a specific gate operation 
we want to implement (U). A training pair will comprise 
of an initial state, |in, and the corresponding output 
state, |des, that results when applying the gate operation, 
i.e., |des = U|in. The corresponding density matrices 
for the two states that will be used in training are in = 
|in|in and des = |des|des = U|in|inU1. A 
minimum of 2N vector pairs will be used for an N-qubit 
system, corresponding to all the basis vectors. 
Step 4: Train the network for ‘m’ iterations to find 
parameters of the system Hamiltonian that will implement 
U, within a time duration, tf (time within which we want 
to implement U). The duration of each iteration is equal to 
tf. At the start of training, i.e., the first iteration, we 
randomly assign values to the parameters. Next, the 
following procedure is followed for each iteration:  
(i) Input one of the 2N input states as the initial state, in = 
|in|in, corresponding to a training pair, to the network. 
Allow the state to evolve under the Schrodinger equation 
for a time tf. The density matrix for the “actual” output 
state, out, by propagation of the input state through the 
network is calculated. 
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(ii) Calculate F(des, out), and the error Ep for the training 
pair, Ep (Eq. (2)).  
(iii) Back-propagate the error (in time) through the 
network, and adjust the parameters. This can be done by 
integrating the Schrödinger equation from the final time, 
tf, to 0 with the help of a change of variable, t' = tf – t. The 
network can be set up such that different parameters are 
adjusted at different “learning” rates.  
(iv) Repeat steps (i), (ii), and (iii) until all training pairs 
are exhausted for the iteration.   
At the end of each iteration, the root mean square (RMS) 
error will be calculated. The training is stopped (after m 
iterations) when the RMS error falls below a certain 
threshold. A successfully trained network will have RMS 
error below a certain threshold. When training, as a first 
step, we will assume all the parameters of the system 
Hamiltonian to be variables. The network will then be 
trained to find the system parameters that realize U within 
time tf.  
 

3. Training Results: CNOT gate operation between 
next-to-nearest neighbor qubits 

CNOT is a two qubit gate operation where one qubit acts 
as a control and the other acts as a target. Under the 
CNOT gate operation, the target qubit flips its state when 
the control qubit is in the |1 state. When the control qubit 
is in the |0 state, the target does not change its state. 
Suppose we want to implement a CNOT gate between 
two next-to-nearest neighbor qubits Q1 and Q3 without 
requiring the qubits to be adjacent to each other. Here, Q3 
is the target qubit. The CNOT gate operation between 
qubits Q1 and Q3 can be described as: 
 
  

1 2 3 1
1 2 3

1 2 3 1

| , = |0
|

| , |1

q q q if q
q q q

q q q if q

      
 (3) 

 
where |qi corresponds to state of qubit Qi, i = 1 to 3, and 
|q3 is the complement of state |q3 (for instance, if |q3 = 
|1, |q3 = |0). To implement the gate operation, two 
additional swap gates are required to bring qubits Q1 and 
Q3 adjacent to each other. If each swap gate is 
decomposed into 3 CNOT gates, the gate count can 
increase to 7. In addition to increasing the computational 
overhead, such multi-gate decompositions can also 
increase the probability of propagating errors through the 
circuit. Here, using the dynamic learning algorithm as a 
tool, we find the system parameters that realize the CNOT 
gate operation on qubits Q1 and Q3 directly without 
requiring swap gates to bring them adjacent to each other. 
The training set comprises of eight input-output pairs. The 

parameters of the trained network to realize the desired 
CNOT gate operation are as follows: 1 = 5 MHz, 2 = 
12.6 MHz, 3 = 1.8842 GHz, 1 = 1 GHz, 2 = 395 MHz, 
3 = 119.7 MHz, 12 = 395 and 23 = 113.1 MHz (tf = 34.5 
ns). The training was stopped when the RMS error was 
0.0038. The simulations confirmed the CNOT gate 
operation with Q1 as control and Q3 as target, which was 
realized up to an overall global phase of 90 degrees that 
can be ignored. As an example, Fig. 1 shows the 
probabilities of the qubits A, B, and C in state |1 for the 
superposition of |000 and |100 states as an input state. 
After 34.5ns, the input state switches to the superposition 
of |000 and |101 states, as expected under the CNOT 
gate operation between qubits Q1 and Q3. From the figure, 
we can see that the final probabilities of the qubits A, B, 
and C to be in state |1 are 0.5, 0, and 0.5 respectively 
which confirms the CNOT gate operation between qubits 
Q1 and Q3. In this case, the worst-case fidelity of the gate 
operation was 99.24% and the overall fidelity was 
99.795%. 
 

 
 
Fig. 1. CNOT gate operation on qubits Q1, Q2 and Q3, with qubit Q1 as 
control, and qubit Q3 as target. The initial state of the system is (1/2) 
(|000+|100). The probability of the qubits Q1, Q2 and Q3 to be in state 
|1 has been shown, which confirm the CNOT gate operation. 
 
3. Conclusions 
 
In this paper, we introduced a new scheme to implement 
gate operations directly, in a one dimensional linear 
nearest neighbor array, by using dynamic learning 
algorithm. We showed how the training algorithm can be 
used as a tool for finding the parameters for implementing 
CNOT gates between next-to-nearest neighbor qubits in 
an Ising-coupled LNN system. The main advantages of 
our scheme are that, we can reduce the computational 
overhead of a quantum circuit and all the parameters 
found using our scheme are scalable, and therefore, can 
be adjusted to the requirements of a given experimental 
realization. 
 

[1] Behrman, E.C., Steck, J.E., Kumar, P., Walsh, K.A.: 
Quantum algorithm design using dynamic learning. Quantum 
Information and Computation 8, No. 1&2, 0012–0029 (2008) 
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Abstract. The theoretical model upon which acceptance and commitment therapy (ACT) [1] is based holds that six distinct, 
but interrelated processes, contribute to psychological flexibility.  The psychometric properties of a self-report measure 
designed to assess self-as-context, one of these six core processes, was evaluated by administering it to several college 
student samples.  The scale displays adequate internal consistency; divergent validity, with sufficiently low correlations with 
measures of religiosity, neuroticism, and social desirability; and convergent validity in being significantly related to 
psychological flexibility, satisfaction with life, and a widely-used measure of spirituality.  In addition, the scale is a 
significant predictor of life satisfaction over and above psychological flexibility and religiosity. 
 
Introduction  
Acceptance and commitment therapy (ACT) is one of a number of 
psychotherapeutic approaches that collectively have been referred 
to as “contextual cognitive behavioral therapies” (contextual CBT), 
a term that broadly describes models that focus treatment efforts on 
changing a client’s relationship to problematic internal events 
rather than changing the content or form of these events [2].  As 
illustrated in Figure 1, the ACT model of human suffering and its 
adaptive converse comprises six discrete processes which 
collectively and interactively function to either impede or facilitate 
psychological flexibility [1].  To further the research support for, 
and clinical utility of, the ACT model and its core processes, a 
number of self-report measures have been designed to assess five 
of the six core processes.  To date, no measure has been developed 
that captures the process referred to as self-as-context (SAC) [1].  The purpose of the present study was to design 
and evaluate a self-report measure that individually captures this process. 
 
Method  
Participants.  Participants were students from Wichita State University enrolled in undergraduate psychology 
classes.   
Scale item development.  Potential scale items consistent with the ACT model were developed via brainstorming 
sessions.  Expert opinions were solicited from individuals familiar with the model.  The result of this process was an 
11-item measure called the Self-as-Context Scale (SACS). 
Measures 
     Acceptance and Action Questionnaire II (AAQII).  A measure of psychological flexibility [3]. 
     Duke University Religion Index (DUREL).  A widely-used measure of religiosity. [4]. 
     Edwards Social Desirability Scale (ESD) and Marlowe-Crowne Social Desirability Scale (MCSD).  Two 
measures of socially desirable response bias [5], [6].      
     Functional Assessment of Chronic Illness Therapy-Spiritual Well-Being Scale (FACIT-Sp).  A widely-used 
measure of spirituality [7]. 
     NEO-Five Factor Inventory-Neuroticism Scale (BNS).  A brief measure of emotional instability [8]. 
     Satisfaction with Life Scale (SWLS).  A brief measure of global cognitive judgments of life satisfaction [9]. 
Results 
Internal consistency.  The 11-item SACS demonstrated good internal consistency (α = .84).  A 7-item version of 
the SACS, derived from subsequent factor analyses, was likewise internally consistent (α = .83). 
Factor analysis.  An exploratory factor analysis revealed two factors: Transcending, an ability to access an 
enduring perspective from which experience can be observed; and Centering, an ability to find stability in the face 
of emotional turmoil. 
Discriminant validity.  SAC has been referred to by the term spirituality.  Because spirituality and religiosity are 
often thought of as related processes, it seemed useful to discover whether SAC as viewed within the ACT model is 

Figure 1.  The ACT Model of Psychological Flexibility
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distinct from religiosity.  It is also important when developing a self-report measure to determine if a scale score is 
simply reflecting a socially-desirable response bias.  Finally, when a clinically-relevant inventory is developed, it is 
important to determine that such an instrument is measuring something other than general emotional stability or 
instability. These results are summarized in Table 1.  
Convergent validity.  Because SAC is one process of the larger ACT model, we would expect to see moderate 
correlation between the SACS a global measure of psychological flexibility.  Because of the prior references to SAC 
as spirituality, it seemed useful to compare SACS with another widely-used measure of spirituality, with which a 
moderate degree of correspondence was anticipated.  We also anticipated that SACS would be moderately correlated 
with life satisfaction.  These results are summarized in Table 2. 
 
Table 1.  Discriminant Validity Correlations   Table 2.  Convergent Validity Correlations 
 SACS-11 SACS-7   SACS-11 SACS-7

 r p r p   r p r p 

DUREL (full scale)  .16  .005  .16  .005  AAQ-II -.55 <.001 -.38 <.001 

  Organized Religiosity  .05  .448  .07  .249  FACIT-Sp .58 <.001  .43 <.001 

  Unorganized Religiosity  .10  .081  .11  .068       Meaning .65 <.001 .52 <.001 

  Intrinsic Religiosity  .19  .001  .18  .002       Faith .30 <.001 .30 <.001 

ESD  .40 <.001  .23  .005  SWLS .60 <.001 .51 <.001 

MCSD  .33 <.001  .18  .029  

BNS  -.55 <.001 -.36 <.001  

 
To determine whether SAC contributes to life satisfaction, we conducted a regression analysis, with both versions of 
SACS, AAQII, and DUREL as predictor variables.  Both the model using the SACS-11 F(5, 300) = 42.96, p < .001, 
f2  = .75 and SACS-7 F(5, 300) = 45.20, p < .001, f2  = .72 were significant.  AAQII and SACS were both significant 
predictors, while religiosity was not a significant predictor. 
 
Conclusions 
Both the 7- and 11-item versions of the SACS have demonstrated good psychometric properties.  Both demonstrate 
good internal consistency.  Both versions demonstrate good discriminant validity, with weak correlations with 
neuroticism, social desirability, and religiosity; and good convergent validity, with moderate correlations with 
psychological flexibility, spirituality, and satisfaction with life.  Both versions account for a significant amount of 
variance in satisfaction with life, independently of both psychological flexibility and religiosity.  
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Abstract An effort to provide fall prevention education to rural 
older adults has led to the development of a fall prevention 
toolkit, Falling Less in Kansas. Usability testing was done to 
determine the ease of use of the toolkit within the target 
population.  Older adults were recruited from rural Kansas 
communities to perform the toolkit tasks.  Task completion was 
evaluated for time, accuracy, and completion.  Although most 
tasks were completed without difficulty, a few required the 
assistance of the investigators.  The Falling Less in Kansas 
toolkit is an effective and user-friendly method to educate rural 
older adults on fall prevention. 
 
1. Introduction 
Injuries due to falls are a significant health concern, 
especially in the older adult population.  Due to the 
geographic dispersion and overall scarcity of healthcare 
available to older adults in rural and frontier communities, 
older adults in these locations are particularly 
disadvantaged concerning fall prevention education. [1]  
Previous efforts to increase fall prevention education in 
rural areas have resulted in the development of the 
Falling Less in Kansas toolkit, a combination of current 
fall prevention strategies and education for older adults 
(age 65 years and up) .[2]  
 
2. Methods, Results, and Discussion 
Methods 
This study utilized a descriptive methodology in order to 
determine if older adults were able to make effective use 
of the Falling Less in Kansas toolkit to reduce fall risk. 
The participants recruited consisted of eight older adults, 
age 65 years and older. Participants were invited from two 
separate rural Kansas health/medical clinics. Prior to 
beginning each session, participants signed informed 
consent and familiarized themselves with the toolkit. At 
the beginning of each session, the participant was given a 
set of six laminated instruction cards. Each card was its 
own unique “Task”.  Each Task was divided into a series 
of sequential written objectives designed to evaluate the 
usability and quality of the medication, vision, home 
safety, and physical activity sections of the toolkit. Data 
were collected on the participant’s demographics, time on 

task, task completion, accuracy of completion, and 
subjective feedback.  Time on task was recorded as well 
as whether the participant was able to complete the 
required task independently.  Participant feedback was 
recorded immediately following each task. Feedback was 
interpreted as positive, indifferent, or negative.  We also 
evaluated how accurately study participants were able to 
complete each task.  
 
IRB Approval 
This study was approved by the Wichita State University 
Institutional Review Board.  Written informed consent 
was obtained prior to participation in this study.  
 
Results 
Although eight older adults were recruited, two 
participants did not attend, and participant 2 withdrew 
without completing the usability test.  Those who 
completed the task without aid from the researcher were 
categorized as “complete”.  Those who required 
assistance to complete the task were categorized as 
“incomplete” (Table 1).   
 

 
 
The majority of the feedback was interpreted as positive 
(Table 2).   
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Participant task accuracy was displayed as completely 
accurate, partially accurate, or inaccurate. The 
information was reported categorically (Table 3). 
 

 
 
Discussion 
A large fraction of older adults do not utilize resources for 
organizing and keeping track of their home prescription 
medications.[3] We have demonstrated that the 
medication list is understandable, easy to use, and can 
serve as an efficient method for older adult’s to organize 
their medications. Visual acuity has been shown to be 
essential to maintaining proper gait and balance. [4] It is 
important to detect visual impairment early to reduce fall 
risk. [4] During our study, participants expressed 
difficulty interpreting the results of the Amsler grid 
screening.  This suggests that this section may need to be 
modified to be easier to understand for the target 
population. Although research has not shown home 
modifications to be independently effective, it is still 
recommended by the CDC. [5] Our participants found 
that the information provided on home safety was 
beneficial to them, and they would recommend it to other 
older adults as well. According to Chang et al, exercise 
programs are essential as a part of a multifactorial fall 
prevention strategy .[6] The Falling Less in Kansas 

toolkit provides exercises at basic and advanced levels in 
order to appeal to older adults with a wide range of 
physical strength and balance. We observed that older 
adults were able to appropriately select exercises that fell 
within their own ability level and successfully follow the 
exercise instructions provided by the toolkit. This 
demonstrates that the exercise section of the toolkit 
adequately addresses a previously proven fall prevention 
strategy. 
 
Study Limitations: This study only involved two rural 
locations, and only five participants evaluated the toolkit 
to completion. As this is such a small sample of our target 
population, it limits the generalizability of the conclusions 
from the study. Lastly, the conclusions of this usability 
test are the result of a simulation, which does not 
necessarily translate to how the toolkit would be used in a 
non-test environment.  
 
3. Conclusions 
The Falling Less in Kansas toolkit can be utilized as a 
stand-alone reference for fall prevention education in the 
older adult population. Results will be reported to the 
Regional Institute of Aging. This effort confirms the ease 
of use of the toolkit. The older adults also expressed an 
overall satisfaction with the Falling Less in Kansas 
toolkit.  
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Appearance Medication Vision Home 

Safety
Physical 
Activity

Overall
Reaction

1 P † P I P P P

2 P I ‡ N/A* N/A N/A N/A

3 N § P P P P P

4 P P P P P P
5 P P I P I P

6 N P N P P P

§ N = Negative feedback

Table 2. Participant Feedback Per Task
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*Participant opted out of the test. 
† P = Positive participant feedback
‡ I = Participant feed back neither positive nor negative.  Indifferent.

Task 

Medication Vision Home Safety Physical 
Activity

1 P‡ A A A

2 P N/A* N/A N/A

3 P A P P

4 P A A A

5 A A A A

6 P A A A

†A=Accurate task completion
‡P=Partially accurate
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*Participant opted out of the test.

Table 3. Participant Task Accuracy
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Abstract.  The purpose of this investigation was to test the 
assumption that the application of heat will produce a greater 
increase in muscle strength as compared to the application of 
ice.  Thirty-five male and female university students were 
randomly distributed into three groups:  cryotherapy (ice) 
group (IG), heat group (HG), or control group (CG).  Each 
participant performed a three minute warm-up on a standard 
Airdyne stationary cycle.  Pre-test measures for five-
repetition maximum knee extension strength were obtained 
for each participant by use of an isokinetic dynamometer.  
After intervention, post-test measures were obtained using the 
same parameters.  Although no significant difference was 
observed between groups, trends tend to show an increase in 
knee extension strength following the application of a heat 
modality.   
 
1. Introduction 
 
Physical therapists and sports medicine professionals 
use a variety of modality interventions on a daily basis 
to treat injured patients.  Valued knowledge in guiding 
the appropriate choice of modality is extremely 
important for an effective and appropriate therapy 
treatment.  Cryotherapy or hot-pack interventions are 
used depending on the chronicity of the injury and it is 
well understood that cold treatments are beneficial in 
treating acute injuries, while heat is used for chronic 
ailments.  Because of their common use in clinical 
settings, it is important for clinicians to know the 
muscular effect these modalities have on the patient, 
especially if the modality is applied prior to activity. 
Currently, little research exists on the appropriate use of 
modalities prior to strengthening exercises or strength 
rehabilitation.  This study intends to provide additional 
knowledge in choosing an effective modality before 
exercise routines are conducted in the clinic.  The direct 
purpose of this experiment is to compare muscle 
strength scores as measured by an isokinetic machine 
following application of heat, cold or no modality. We 
hypothesize that the application of heat will have an 
increase in strength when compared to the application 
of ice. 
 
 

2. Experiment, Results, Discussion, and Significance  
 
Subjects 
A sample of convenience was taken from the 
population of students at Wichita State University.  The 
sample included young adult males and females 
between the ages of 18 and 30 years who had not 
sustained lower extremity injuries or undergone surgery 
in the past twelve months and did not have sensitivities 
to hot or cold treatments.  After collecting a health 
history questionnaire, these volunteers were further 
excluded if they reported neurological or 
musculoskeletal pathologies.  Informed consent was 
obtained from each of the subjects, and the sample was 
randomly allocated into three groups.  The groups were 
as follows: cryotherapy treatment, heat treatment, and 
non-treatment control group.    
 
Procedures 
All three groups performed a three minute warm-up on 
a standard Airdyne stationary cycle.  Following warm-
up, participants completed a five-rep maximum knee 
extension pre-test on the isokinetic dynamometer.  
Participants were then randomly placed into a control 
group, ice treatment group, or heat treatment.  The ice 
treatment group and heat treatment group received a 
modality intervention, while the control group received 
no intervention.  Finally, participants completed a post-
test five-rep maximum knee extension following 
treatment.   
 
Five-Rep Maximum 
Participants were required to perform a five rep 
maximum knee extension on an isokinetic 
dynamometer (BIODEX®; Quick Set System 4 Pro, 
New York, NY, USA) provided by the Department of 
Kinesiology at Wichita State University.  The isokinetic 
machine was calibrated for torque and angular velocity 
according to manufacturer protocols.  Limb position 
and a torque correction for limb weight were calibrated 
prior to knee extension.  Limb and torso alignments and 
machine settings were recorded at the time of baseline 
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and replicated for endpoint.  Full range of movement 
within the constraints of the equipment was prescribed 
for knee extension movement in order to eliminate 
errors that could have been caused by participants who 
fail to complete the full repetition.  Standard 
instructions were issued with regard to both the 
technique and the maximal effort required during each 
test.  Prior to each testing set, familiarization/warm-up 
repetitions were completed which consisted of three 
submaximal repetitions followed by one maximal 
effort. All participants were allowed a one min recovery 
before recorded isokinetic tests began. Peak isokinetic 
knee extension torque was assessed using an 
uninterrupted protocol consisting of 5 consecutive 
contractions through a 95° range of motion at a testing 
velocity of 60°/sec.   
 
Cryotherapy Treatment 
Ice packs consisting of 2 lbs. (1.36 kg) of ice inside a 1-
gal (3.79 L) plastic bag were provided for participants.   
The ice pack was placed on the anterior surface of the 
right quadriceps femoris muscle. A safety barrier, 
consisting of a folded towel, was placed between the 
cold pack and the skin in order to prevent any adverse 
reactions or cold intolerance. The ice pack was then 
applied for 10 minutes with the participant sitting on a 
bench, knee flexed at 90 degrees.  
 
Hot-Pack Treatment 
Hot packs heated in a hydroculator, set to a standard 
temperature of 160˚F (71˚C), provided by the Wichita 
State Department of Physical Therapy, were provided 
for the participants.  The 25 cm x 30 cm hot pack was 
placed on the anterior surface of the right quadriceps 
femoris muscle and had a minimum of eight layers of 
toweling between the skin and the hot pack. The hot 
pack was applied for ten minutes with the participant 
sitting on a bench, knee flexed at 90 degrees. 
 
Statistical Analysis 
A 3 X 2 mixed design ANOVA was used to determine 
if there was a significant interaction between group (IG, 
HG, or CG) and pre-test/post-test measures of 
immediate lower extremity power output for young 
adult males and females. A Bonferonni posthoc for 
comparisons was conducted for pre-test/post-test 
measures as appropriate. Statistical significance was 
established at α ≤0.05, and analyses were performed 
using the SPSS statistical package (version 9.0, SPSS, 
Inc., Chicago, IL). All values are represented as mean ± 
standard deviation. 
 
 
 
 
 

Results 
No participants demonstrated adverse reactions to the 
modalities interventions.  The results from our study 
found that there was a significant interaction between 
pre and post-test measures and type of modality.  
However, post-hoc testing showed no significant 
difference between groups.  The following table 
represents the means and standard deviations for the 
pre-test/post-test scores of all three groups (CG, IG, 
HG) as measured by the isokinetic machine in ft. 
pounds of torque.   
 
Table: 1 
Means and Standard Deviations for pre- and post-test scores for three 
groups 

                                                           Mean ft pound of torque    
Group               N                                 Pre-Test                  Post-Test 
Control            12                           129.5 ± 25.8             126.4 ± 29.8 
Ice                    11                           137.3 ± 24.6            133.9 ± 23.2 
Heat                 12                           144.3 ± 44.2             149.5 ± 49.2 

 
3. Conclusions 
 
Although there was no significant difference between 
groups, trends appear to show an increase in knee 
extension strength following the application of a heat 
modality and a decrease in knee extension strength 
following application of a cold modality.  Following 
the application of heat, approximately 80% of 
participants had an increase in knee extension strength, 
while only 33% had an increase in strength following 
application of ice. The control was nearly split evenly 
with 58% of participants experiencing an increase in 
strength after post-test measurements.  Furthermore, the 
only group exhibiting a positive change score between 
pre and post-testing was the heat group.  Future 
research is needed to investigate whether the use of heat 
therapy is more appropriate than cold therapy when 
attempting to increase dynamic strength in the young 
adult population. 
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Abstract. Many people do not have advance directives (ADs) prepared and have never discussed their wishes for end-of-life 
care. Primary care providers (PCP) who have limited knowledge of ADs contribute to this problem. Does PCP AD education 
influence attitudes and practice? A convenience, non-random, sample of 76 PCPs were asked to participate in a pre-survey, 
education, and a post-survey descriptive design using the Transtheoretical Model (TTM) as a framework. The majority responded 
in the contemplation stage with yes, they believe this is their role to assess and educate patients, but have not added this to their 
practice yet. Perceived barriers are time, knowledge of the laws, and access to the appropriate forms. Future education should 
focus on overcoming these barriers. 
 
1. Introduction 
 
Many people do not have advance directives (ADs) prepared and have never discussed their end-of-life (EOL) 
wishes with family or their primary care providers. ADs are instructions of the wishes concerning medical 
treatments at the EOL and are legally valid throughout the United States (U.S.). In the U.S. a lawyer is not required 
to complete the forms. Once signed and witnessed it is valid. Each state has laws governing ADs with varying 
requirements.   
Most people have personal values and opinions of what their wishes would be if they are ever in a situation where a 
poor prognosis of recovery from a terminal disease or an unexpected accident leaves them incapacitated. People 
seldom expect bad things to happen to them, nor are they ready to admit they may become incapacitated. This adds a 
burden on their family and primary care provider (PCP) when end-of-life (EOL) decisions are needed and the patient 
is incapable of making their wishes known. PCPs are in a position to make this a routine discussion with adult 
patients who are essentially well. Patients’ lack of knowledge about ADs is complicated by PCPs who also have 
limited knowledge of ADs. 
 
2. Experiment 
 
The design included a pre-survey, educational intervention and a post-survey to determine level of knowledge and 
beliefs of a non-random sample of PCPs from two family practice clinics. The two clinics had a total of 76 PCPs 
which included 22 faculty physicians and 54 medical residents also with varying years of experience in a primary 
care. Following IRB approval from both the university and the medical entity, the study was initiated. No personal 
identifiers were collected and consent was implied if the PCP decided to participate in the surveys. The AD 
education included common terminology, federal and state laws impacting advance directives, barriers preventing 
practitioners from discussing advance directives with clinic patients, principals of good communication when 
discussing AD, and the future role of PCPs addressing communication of ADs and transportability of the directives 
in the U.S. A post-survey was completed to determine the influence of education on attitudes and practice. 
The Transtheoretical Model [1] was utilized to provide a theoretical framework for this project. This model has been 
used to determine which stage a person is in when making a change to behavior. The TTM includes five stages to 
describe the progression of accepting a change in behavior. The stages include precontemplation, contemplation, 
preparation, action, and maintenance. The beginning stage, precontemplation, there is no knowledge of a problem or 
no intent to change. Contemplation is when the person acknowledges a problem but is not ready to change. 
Preparation is when the person is beginning to incorporate a change in behavior but not completely. The action stage 
is when the person has made the change. The maintenance stage is when the change has continued for more than six 
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months. For this study the TTM was used to assess the PCPs attitude towards including AD assessments in their 
routine practice with their clinic patients.   
Descriptive statistics (frequency & percentage) were completed for each individual question with a frequency of the 
total number of responding participants, the frequency of the actual responses, and the percentages of participants 
who responded to each question. The frequency of responses from the pre-survey to the post-survey were compared 
using a cross tabulation of nominal by nominal data on selected responses and ordinal by ordinal on other responses. 
The specific questions that were compared are as follows: (1) experience in PCP and formal training in AD, (2) 
formal training in AD and experience as a PCP were separately compared with knowledge of state laws, beliefs on 
who should initiate AD discussions, beliefs about patient’s right to autonomy when deciding in advance their wishes 
for healthcare if they become incapacitated, state law on notarization of the forms, (3) where the discussion should 
be initiated, (4) belief about the PCP being responsible for patient education in an outpatient setting, and (5) type of 
patient who should be asked about AD during a routine office visit.  
 
3. Results 
 
Participants included 45 pre-survey and 35 post-survey with all 76 PCPs receiving the education.  When asked the 
PCP’s role in educating patients on AD the majority, 64.4% pre-survey and 80% post-survey responded in the 
contemplation stage of the TTM. When asked about PCP role in assessing for AD planning the majority, 62.2% pre-
survey and 82.9% post-survey were in the contemplation stage of the TTM. There was not a significant correlation 
between the nominal measure of PCPs level of formal training on AD and the interval measure of their belief about 
the role of PCPs in education of patients on AD, 
 χ² (4, N = 35) = .385, p =.108  
A Spearman's Rank Order correlation was run to determine the relationship between years of experience in the 
primary care setting and PCPs stated knowledge of the AD state laws. There were 7 ranks of experience ranging 
from less than 1 year to more than 20 years and 5 rankings of knowledge of AD state laws from a choice of “very 
well” to “not at all”. There was an inversely, significant correlation between years of experience and stated 
knowledge of the AD state laws 
(rho(24) = -.309, p = .039).  
According to this sample group, increased experience in a primary care practice and knowledge of specific state 
laws regarding AD had a significant relationship, but the discussion of AD into their routine on a regular basis did 
not happen. When asking the PCPs if they believe there are barriers to making AD part of their routine practice, pre-
survey responses indicate 95.6% were a yes, and post-survey 88.6% yes. Time is perceived as the main barrier to 
making AD part of their routine practice with response rates of 91.1% in the pre-survey and 80% in the post-survey.   
 
4. Discussion 
 
The primary purpose of this project was to assess AD knowledge and practices of the PCPs who practice at two 
teaching family practice clinics and to determine if education on the topic would influence practice. There was a 
direct relationship between years of experience in primary practice and stated knowledge of the state laws. 
Education on the topic of AD did not show an influence on practice with this brief project. The pre and post-surveys 
demonstrated that the majority of providers are in the contemplation stage of TTM, agreeing it was their 
responsibility to educate and assess patients for AD, but they have not added this to their routine practice yet. In this 
improvement project as with the research conducted by Yee et al. [2] time was found as a major barrier for the PCPs 
to include discussions of AD with clinic patients.   
 
5. Conclusions 
 
The survey responses indicated the majority of formal training on AD came from medical school or graduate school. 
The stated knowledge level was average to minimal so this topic should be added to continuing education meetings 
to keep the PCPs informed on state law requirements and ways to implement AD into practice. Barriers of time, 
knowledge of the state laws, and access to forms were elicited from the survey responses. Future education should 
focus on how to overcome these barriers.  
[1]Prochaska, J. O. & DiClemente, C. C. (1982). "Transtheoretical therapy: Toward a more  
     integrative model of change." Psychotherapy: Theory, Research and Practice 19(3): 276-288. 
 [2]Yee, A., Seow, Y. Y., Tan, S. H., Goh, C., Qu, L., & Lee, G. (2011). What do renal health-care    
      professionals in Singapore think of advance care planning for patients with end-stage renal   
      disease? Nephrology (Carlton, Vic.), 16 (2), 232-238. doi:10.1111/j.1440-1797.2010.014 
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Abstract. Distributions and environmental conditions for the western North American Paracotalpa ursina (Scarabaeidae: 
Rutelinae: Areodina) species complex are assessed using niche modeling. This species complex occurs mainly in the California 
Floristic Province and includes as many as nine morphotypes. Its high phenotypic variation could be influenced by mechanisms 
associated with the complex topographies of the Californian landscape such as dispersal barriers and climate. Comparison of 
factors that influence the distribution of the highly variable P. ursina populations with less variable sister species populations 
may help to elucidate the mechanisms that lead to intraspecific variation.  

1. Introduction 
 
The Paracotalpa ursina species complex (“little bear beetle”) is a morphologically hyper-variable beetle found in 
the California Floristic Province (CFP), an area of diversification in for many organisms [1]. Due to the high 
morphological variability of the group (Figure 1), hypotheses regarding its species diversity vary from as many as 
nine morphotypes [2] to as few as one morphotype [3]. Much of the variation in this species complex may be the 
result of topographic complexity [1]. Geographic Information System (GIS) tools will be used to analyze 
distributional data and examine potential barriers for gene flow that may have resulted in the high variation observed 
in this group of beetles. 
 
Our research aims to determine the number of evolutionary lineages present in this species complex by combining 
GIS tools and evolutionary analyses. Besides clarifying biodiversity in this group, this work will add to our 
knowledge of important biogeographic barriers in the CFP. Most scarab classification relies exclusively on 
morphology, and our study would be a strong example of the utility of GIS and niche modeling in this group. 
 

 

 

 
Figure 1. The nine morphotypes of the Paracotalpa ursina species complex.
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2. Experiment and Significance 
 
A distribution model for the morphotypes of Paracotalpa ursina will be built using specimen locality data, 
elevation, and climate data. Locality data from acquired museum specimens will be transformed into occurrence 
points in GIS. Shape images of hypothetical distributions for each P. ursina morphotype will be generated by 
performing a multivariate Boolean analysis using different layers for temperature, elevation, rainfall, and life zones. 
Climate data will be procured using WORLDCLIM (version 1.4, http://www.worldclim.org). WORLDCLIM 
provides 19 derived climate variables based on monthly precipitation and monthly mean precipitation, as well as 
minimum and maximum temperature at a 1 km resolution for each layer [4; 5]. The distributional models will be 
estimated using MAXENT (version 3.3.3k, http://www.cs.princeton.edu/~schapire/maxent) and its maximum 
entropy species distribution modeling approach [6]. Evaluations of the obtained values of the predictor variables will 
be analyzed by a jackknife test of importance (estimation of bias and standard error) [5]. Niche modeling can assist 
in identifying barriers to dispersal that may lead to isolation of populations and subsequent divergence 
(=evolutionary lineages) [7]. 
 
3. Conclusions 
 
My research uses both geographic (geographic information systems) and phylogenetic (relationship hypotheses) 
components in order to understand the biogeographical dynamics that drive diversification in the CFP. Over time, 
the complex mountain systems of California may act to isolate populations, thereby creating unique genetic 
reservoirs. These distinct regions and their associated biota are important in conservation priorities. Understanding 
the P. ursina species complex using niche modeling, morphological, and molecular methods is one step toward 
developing conservation priorities in the CFP. In addition to disentangling the P. ursina species complex, this 
research allows us to understand the mechanisms that generate high intraspecific variation. 
 
Although accurately assessing the earth’s biodiversity is one of the fundamental tasks of biology, only about 1.9 
million species are currently described despite 250 years of biodiversity science [8]. Invertebrates in particular are 
poorly known, creating a lack of basic knowledge and impeding conservation efforts [9]. The CFP is home to more 
than 30,000 species of insects, but as in most other biodiversity hotspots, detailed studies of insects are rare [10]. My 
research assists in filling this critical gap.  
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The purpose of this study is to address the importance 
of interpreting music and to explore the possibility of 
transferring ideas from the score to the audience. The 
study will consist of a brief description of the meaning 
of interpretation, various methods by professionals to 
help students interpret music, and activities to help 
students understand concepts and convey musical 
ideas. The activities were carried out and tried during 
lessons according to the problems and difficulties 
faced by the students, and the result of the 
experiments proved to be useful and effective. At least 
3 students are needed and the result for this study is 
determined by how the students understood the 
concepts. 
 
1. Introduction 
 
Teaching piano has not only taught me to be more 
prepared to answer a student’s question or solve their 
problem, it also makes me realize how I need to take 
it to the next level: the emotions. Students in the 
advanced level are capable to analyze and understand 
the music, for example, to attack and accent, to slow 
down and ritardando, to make the melody sing in a 
cantabile style. However, is their performance 
convincing? Throughout the years, I have been facing 
the exact same problem. I was doing everything right, 
but I was just not ‘feeling’ the music. In this study, I 
would like to compile some of the ideas that were 
presented to me through musicologists, professional 
performers, instructors, and some impromptu 
activities I did with my students.  In this study, I 
would also like to share the results of the activities I 
compiled from this research. As a teacher my goal is 
to help students go beyond scales, dynamics, and 
theory in order to make music their own. 
 
2. Experiment, Results, Discussion, and 
Significance 
 
Several points should be discussed, concerning the 
topic of interpretation, from the basic technical 
demands of the music. According to Marienne 
Uszler’s “The Well-Tempered Keyboard  Teacher”, 
the independence of the fingers, dynamics, voicing, 
touch, and intensity, contributes to the interpretation 
of the music. The musician understands that the 
independence and agility of the fingers not only serve 

as an asset to overcome challenging passages, but 
they also help one understand that music is not a 
vertical collection of sounds but a horizontal 
collaboration between the melody and the harmony, 
voicing.  A horizontal progress of energy transfer, 
also known as dynamics, is greatly dependent on the 
way it is transferred (touch) and the amount of energy 
used (intensity). Artistic judgment and command of 
the music also donate to the result of a successful 
interpretation of the piece. 
There are several interesting concepts to explore in 
Barry Green’s “The Inner Game of Music”.  Each idea 
lets the student experience a different side of music 
and targets the student’s mental block to play 
dramatically: 

1. Role playing a performer 
2. Becoming the music 
3. Doing something familiar 
4. Letting the body take over 
5. Letting go to the environment 
6. Letting go to directions 
7. Letting go to the ridiculous 
8. Letting go to the impossible 

First, role-playing lets the students be creative in 
imitating their favorite pianist, composer, or actor 
without the pressure of being penalized or critiqued. 
It loosens up the atmosphere of the lesson and gets 
the creative juices going. 
Secondly, letting the students become the music and 
asking them to write down the scenario will help 
students understand the nuances of the music. After 
that,  ask  them  to  play  relating  it  back  to  their 
scenario. 
Next, relating the music to other familiar activities 
such as speech and breathing can help students to 
understand the musical concepts in a more relatable 
way. Like speech, music has long and short rhythms 
and different notes that are stressed more compared 
to other notes. 
Letting the body take over can also assist the students 
to think more creatively. Using more rubato, 
dynamics, and pedal in the piece as the students see 
fit and  later  discussing  with  the  students  if  the 
choices they made were beneficial or not is a great 
way for them to express their own interpretation of 
the music. This activity connects the creativity and 
the critical thinking of the students and will guide 
their development of musical judgment. 
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Putting a meaning and story to the piece greatly helps 
the students to explore the different nuances of the 
piece, and to analyze how the music goes from one 
theme or concept to the next. Students are free to 
make up their own story or to relate it to their favorite 
movie. This activity gives the students a picture that 
is more tangible for them to notice the progression of 
the music, as well as increasing their interest and 
perspective of music. 
Next, letting go to directions or to write down a list 
of things to pay attention to is a very analytical 
process and it trains the students to be observant to 
the music. Students are to point out what they see on 
the page and observe the details of the piece before 
play the music. After that, ask them to evaluate their 
own playing and comment if they had followed in 
what they had talked about. A video recording of the 
students’ previous playing would be helpful to allow 
the students to play back their performance and 
evaluate their playing. Writing down areas that have 
technical difficulties will also be beneficial so that 
the students  know  what  to  practice  and  where  to 
focus their attention. 
Then,   there’s   letting   go   to   the   ridiculous   and 
activities that are not practical. This activity is very 
interesting and students will greatly enjoy this in 
lessons as well as in their own practices. Ask students 
to lie down with their back on the piano bench and 
try playing a short passage of their piece with their 
hands crossed. It is very confusing because the hands 
are crossed and the brain has to think about the 
passage in a different way; however, it is a very 
effective way to give the students a different 
perspective of the music. Changing the style of the 
piece may also seem ridiculous but it is useful in 
giving the ears a different taste of the music. 
Finally, Barry Green mentioned that letting go to the 
impossible and using extreme ranges of tempi would 
be useful. Ask students to play in an extremely slow 
tempo so that they will be more comfortable with the 
notes. In addition, ask them to play each note, 
especially passages with running notes, in staccatos. 
This activity makes the students  focus  on  every 
single note and not just to glance through them and 
be too dependent on their tactile memory. Using an 
extremely fast tempo is suggested, if and only if, it is 
not used too often.  Students  are  usually  impatient 
with  their  progress  and  are  eager  to  listen  to  the 
sound of the finished product. This activity fulfills 
that eagerness; however, if the practices were mainly 
focused in a fast tempo, students would not be able to 
control their fingers in the long run. 

3. Conclusions 
 
Interpreting music is a popular topic among music 
teachers and countless research has been written to 
help the teacher and performer. These activities have 
been helpful to train students to be more expressive 
in their playing. Students should practice performing 
as they work on their pieces. It is never too early to 
put some emotion to the music. Rather than just 
playing the piece, let’s feel it! 
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Abstract. Sensation seeking has been linked to drug use and 
risky behavior. Therefore, drug prevention efforts use 
sensation seeking as a targeting variable for drug prevention 
campaigns by creating a desired level of stimulation when 
portraying information so that it grabs the audience.  How 
techniques of sensation seeking were used in anti- marijuana 
media campaigns and the differences between messages over 
time were explored. Unobtrusive measures were used to 
gather a sample of 5 print ads and 10 videos. Content analysis 
was then utilized to analyze the data. Sensation seeking can 
be seen in all anti-marijuana messages, however, their level of 
stimulation, techniques, and themes vary.   

1. Introduction 

Public Service Announcements (PSAs) and propaganda 
photos are used to “inform or induce certain behaviors 
in specific audiences, generally using mass media-
approaches that advocate some socially desirable 
behavior”, such as facilitate change in drug behavior 
[1]. Sensation seeking, which is an individual’s 
preference for thrill-seeking behavior, is linked closely 
to substance use, along with preferences for unusual or 
exciting messages and TV programs [2,3,4]. Because 
sensation seeking is a strong predictor of drug use, 
many PSAs use sensation seeking as a targeting 
variable for drug prevention campaigns by creating a 
desired level of stimulation when receiving information 
[2,4]. For this study,  the researcher examined how the 
technique of sensation seeking was used and the 
differences observed between modern PSAs, PSAs 
from the 1970s, and 1930s marijuana propaganda 
pictures. Other emerging themes across mediums are 
also explored. 

2. Methods & Results 

Unobtrusive measures were used to gather data 
narrowing sample selection through the use of criterion 
sampling strategies. The final sample included 5 anti-
marijuana propaganda movie posters from the 1930s 
(publically available through Google Images), 5 anti-
marijuana PSAs from the 1970s, and 5 “Above the 

Influence” anti-marijuana PSAs.  All PSAs were 
publically available through YouTube. Content analysis 
was utilized to examine the data. Initial codes derived 
from the message sensation value scale looked at such 
things as whether a PSA video is boring, creative, 
arousing, and its audio, visual, and graphic effects [3]. 
Initial coding determined whether the data was high 
sensation or low sensation. After further examination, 
additional themes and patterns emerging from the data 
were coded. A codebook with operational definitions 
was then created. 

1930s Pictures  Results 

High Sensation Seeking 
Technique  
The pictures were more graphic 
and visually appealing with bold 
and intense words or phrases 
that elicit powerful feelings or 
reactions. They tend to focus on 
grabbing the audience by any 
means possible.  

Themes 
* There is a religious theme present in the messages. 
     “Weed with roots in hell”   
     “Marijuana, weed from the devil’s garden!”  
     “The smoke of hell!”  
*The pictures depict individuals (especially women) 
under the influence of marijuana acting promiscuously. 
      “Weird orgies, wild parties, unleashed passions”            
      “Shocking and disturbing tale of debauchery!”  
      “Lust” 
* The pictures would display 
certain images, words, or 
phrases that could evoke the 
feeling of fear in relation to 
marijuana. 
      “Assassin of Youth”   
      “Insanity” 
      “Psychotic dope fiends” 
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1970s PSAs Results 
 
High Sensation 
Seeking Techniques 
The PSAs were 
visually appealing 
by utilizing bright 
colors and effects. 
They contained 
many sound effects and music. The PSAs used various 
techniques, such as “funky” music, extreme stories, 
metaphors, and 70s slang, to grab the audience and 
appear relatable. 
 
Themes 
* Individuals under the influence of marijuana behave 
unwisely or do not think clearly. 
      “Users are prone to unpredictable behavior 
 including junk food binges, joy riding, and a 
 sudden urge to wear sunglasses at night.” 
      “Drugs make you act funny…and look silly.” 
      “Taking drugs is really dumb.” 
* Marijuana is addictive and can lead to other drugs. 
       “If you use marijuana, before long you’ll have 
 the habit, about the hardest in the world to 
 break.” 
       “I needed a fix bad. So bad I didn’t care if I 
 lived or died. 
       “Most teenagers start out with marijuana, then 
 turn to heroin.” 
* The pictures would display certain images, words, or 
phrases that could evoke the feeling of fear in relation 
to marijuana. 
      “Reaching out to claim its next victim.” 
      “Causes permanent insanity.” 
      “A nightmare that even Edgar Allen Poe  couldn’t     
 have improved on.” 

 
 2000s “Above the 
Influence” PSAs Results 

Low Sensation Seeking 
Techniques 
The PSAs may have used 
odd or unique approaches to 

gain interest, but overall many were not visually 
appealing or contain many effects. They tend to focus 
more on the message of the PSA, rather than trying to 
grab the audience with effects. 
 
Themes 
*Individuals under the influence of marijuana behave 
unwisely or do not think clearly. 
      “I got straight D’s!”  
      “Yo! You left this at the party last night!” (Holds 
 out the kids brain)  

      “Marijuana can slow your reaction time. 
 Harmless?”  
* Individuals under the influence are not engaging in or 
involving themselves in any physical activity. 
      “This is the way it’s been since she started 
 smoking pot. She’s all lazy…and 
 boring…and…you know we used to have so 
 much fun together.” 
 “We sat on Pete’s couch for 11 hours. Now what’s 

going to happen on 
Pete’s couch? 
Nothing.… No, you 
wanna keep yourself 
alive, you go over to 
Pete’s and sit on his 
couch till you’re 86. 
Safest thing in the 
world.” 

 
3. Conclusion 

As discussed in previous literature, sensation seeking 
techniques are used to target individuals by grabbing 
their attention when receiving information [2,4]. 
Sensation seeking can be seen in all of the anti-
marijuana messages, however, their level of 
stimulation, techniques, and themes varied across time.  
PSAs appear to have become less driven by shock value 
over time. Also, the themes present in the data can be 
explained by the influence and opinions of their own 
time. 
 
Further Research 
Future research interviewing potential targets of media 
campaigns would provide valuable insights.  
Individuals could be asked to observe the pictures and 
PSAs in order to gauge their perceptions, reactions, and 
opinions about the potential effectiveness and appeal of 
different anti-marijuana message techniques. 
 
4.  Acknowledgements:  Dr. Jodie Hertzog served as 
faculty advisor for this project. 
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              Consumer Desire: Kodak’s You-press-the-button Camera Ads 
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Abstract.  This research examines adoption of the earliest 
Kodak cameras by consumers who quickly became fascinated 
with them. Early photography, such as daguerreotypes and 
ambrotypes, required sophisticated knowledge about 
photographic processes and chemistry. Up until August 1888, 
when the first Kodak cameras were marketed to the public, 
photographs were created by a relatively small number of 
professional photographers who possessed the combination of 
skills to take and process them. Shortly after advertising the 
Kodak No. 1 camera featuring his new roll film, George 
Eastman proved he was as adept at marketing as he was at 
photographic innovation. The nearly immediate success of the 
Eastman Kodak Company can be attributed to the perfect 
storm of photographic innovation, effective marketing and 
consumer desire. 

 
 

1. Introduction, Background and Research Question 
 

How did our culture move from having one or two 
photographs taken in a lifetime to photographing 
ourselves constantly throughout the day? In the Gilded 
Age, when indoor plumbing, electric lighting and radio 
transmissions were rare, what inspired consumers to 
attempt to master photography? Cameras were some of 
the first technology put in the hands of consumers. 
Kodak cameras and advertising were monumental in 
convincing consumers that they would be successful at 
this new pastime. 

 

Beginning with the Kodak No. 1 camera and carrying 
through each successive model, Kodak cameras were 
sold as simple to operate and fun to use. Founder of the 
Eastman Kodak Company and inventor of gelatin roll 
film—which  early  on  set  Kodak  cameras  apart— 
George Eastman coined the first company slogan or tag 
line:   “You   press   the   button—we’ll   do   the   rest.” 
Eastman said, “The idea gradually dawned on me…that 
we were starting out to make photography an everyday 
affair…to make the camera as convenient as a pencil."1

 
 

Kodak advertisements strategically targeted consumers 
by eliminating the complications associated with 
photography. While competitors’ ads of the day listed 
features and solely emphasized the product, the Kodak 

advertisements   positioned   Kodak   cameras   as   the 
solution to a cultural problem; how to create a 
photographic record of not just the auspicious moments 
in life—as had been the practice—but also the everyday 
events, the fun times shared with family and friends. 
 

With advertisements appearing in popular newspapers 
and magazines, readers could see how fun and easy 
Kodak cameras were from the women in the ads, which 
conveyed another subtle message empowering women 
to   become   the   record   keepers   of   their   families. 
Headlines in the ads often suggested “Take A Kodak 
With You.” The little Kodak cameras were small and 
light, perfect for day trips or long trips. With the 
advertisements so strategically marketing Kodak 
cameras, did it work? 
 

 
2. Methodology, Results, Discussion, Significance 
 

How did the first consumers, the early adopters, first 
use cameras?  Can evidence be found in the newspapers 
of the day that people were following the suggestions in 
the ads as they incorporated this new technology into 
their everyday lives? What can be learned about the 
effectiveness of Kodak advertising by looking at how 
cameras were talked about in newspapers? 
 

Previous research has examined Kodak advertisements 
for content i.e. the role of women in the ads. This 
research is interested in the strategy behind the ads and 
its effectiveness as revealed in newspaper articles. 
 

To illuminate the success of early Kodak ads, this 
research uses thematic analysis of newspaper articles 
during the Eastman Kodak Company’s first 10 years in 
business (1888 to 1898) to determine how people were 
talking about Kodak cameras—what was written and 
printed about cameras and photography in newspapers. 
This will shed light on the effectiveness of the ads. 
 

The results demonstrate overlap in how the Kodak 
cameras were marketed and how people used cameras. 
In fact, the overlap is significant enough that it is not 
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surprising how quickly America became obsessed with 
a new pastime and the culture became saturated with 
snapshots. 

Drawing from 33 newspapers—from Bangor, Maine to 
Portland, Oregon 2 —655 newspaper articles were 
studied through two online databases. 3  Types of 
newspaper articles examined included: articles, 
business news, commentary, correspondence, editorials, 
editorial cartoons, features, front page/cover stories, 
general information, illustrations, image/photography, 
letters to the editor, military/war news, news, opinion 
and reviews, each coded and grouped by themes to 
discover parallels between news stories and ads. 

Findings. Thematic analysis of the newspaper articles 
revealed overlap between the suggestions made in the 
Kodak advertisements and how the cameras were used.  

Popularity. The Eastman Kodak Co. hoped that Kodak 
cameras would become popular, and in fact their 
popularity was a dominant theme in newspaper articles. 
Kodaks were mentioned on news pages and society 
columns, having to do with everything from fashion to 
international espionage. Kodak ads illustrate the 
cameras’ popularity by positioning them as the answer 
to myriad problems, by leveraging a Kodak’s many 
uses, and by utilizing women in the ads to relay the 
subtle message that Kodaks could be enjoyed by both 
men and women. 

Family. Kodak cameras were positioned as the solution 
for photographing the family in candid moments, and 
newspaper articles parallel that sentiment. From an 
1896 newspaper story, “There were so many times 
when the baby looked too cunning for anything, and it 
was quite impossible to rush off to the photographer’s 
gallery, that Mr. Luther invested in a Kodak.”4  

Travel. Ads repeatedly show the Kodak as an essential 
travel item used from the North Pole to the 
Netherlands, to the Chicago Columbian Exposition, 
“Take a Kodak With You to the World’s Fair” was 
debuted in 1893 with the exposition and shortened to 
“Take a Kodak with You” and used repeatedly. 
Newspaper articles reflect this idea. An 1890 New York 
Times article states, “Now, every tourist feels that he 
must take a camera with him on his summer trip.” 
5Articles frequently mention traveling with a Kodak—
some hotels even advertised darkrooms as one of their 
amenities. Bicycle travel was particularly featured in 
the ads with Kodak going so far as to develop and 
promote the “Bicycle Kodaks,” in advertisements. 
Newspaper articles frequently mention cycling and 
“Kodaking” in the same article.  

Women. Kodak ads frequently feature women, and 
women figure predominantly in newspaper mentions of 
Kodak cameras. Whether they are “taking Kodaks on 

the lawn” or wearing the fashion of the Kodak Girl, the 
newspaper articles echo the placement of women as 
capable photographers among family and friends. 

How-to. Another dominant theme in the newspaper 
articles is information about how to photograph. This 
was a new medium and new technology for consumers, 
and it’s not surprising that both advertisements and 
news stories give very literal, practical advice on 
photography; best practice tips are shared, techniques 
recommended and troubleshooting walked through. 
Similarly, in this first decade of advertisements, close-
up renderings of hands holding the camera, squaring 
the subject, or pushing the button are shown. 

 

3. Conclusions 

Indicating that the ads were effective, newspaper 
articles reveal that consumers were using Kodak 
cameras in all the ways suggested in the Eastman 
Kodak Company advertisements. America embraced 
the snapshot as a system of record keeping. There was 
much written and published about the cameras’ 
popularity. “Kodaking” as the popular pastime was 
called, was done at home with family and friends 
whether for special occasions or everyday. “Kodaking 
as you go” positioned photography as an almost 
mandatory part of travel, too. And it could be and 
seemingly was done by everyone. The Eastman Kodak 
Company had, in 10 short years, put cameras in the 
hands of nearly everyone desiring to “Kodak” who 
could afford America’s first modestly priced point-and-
shoot camera. It was the beginning of our obsession 
with photography. 

																																																																		
1 Kodak, Our Company, History of Kodak, George Eastman, 
http://www.kodak.com/ek/US/en/Our_Company/History_of_Kodak/ 
George_Eastman.htm. 
2 The Atchison Champion, The Atchison Daily Globe, Bangor Daily 
Whig & Courier, Bismarck Daily Tribune, Boston Daily Advertiser, 
The Butte Weekly Miner, The Commercial Appeal, The Daily Inter 
Ocean, The Daily Mining Record, The Daily Picayune, The Denver 
Evening Post, The Emporia Daily Gazette, The Emporia Weekly 
Gazette, Fayetteville Observer, Frank Leslie’s Illustrated Newspaper, 
The Galveston Daily News, The Hawaiian Gazette, Irish World and 
American Industrial Liberator, The Macon Telegraph, The 
Milwaukee Journal, The Milwaukee Sentinel, Morning Oregonian, 
The New York Times, The News and Observer, The North American, 
The Owyhee, Avalanche, Rocky Mountain News, Salt Lake Semi-
Weekly Tribune, St. Paul Daily News, The Weekly Inter Ocean, The 
Weekly Sentinel and Wisconsin Farm Journal, and Yenowine’s News 
3 19th Century U.S. Newspapers, through Infotrac Web, 
http://infotrac.galegroup.com.proxy.wichita.edu/itw/infomark/0/1/1/p
url=rc6_NCNP?sw_aep=ksstate_wichita and The New York Times, 
ProQuest Historical Newspapers: The New York Times (1851-2009) 
with Index (1851-1993). 
4 “What our amateur Photographers Are Doing,” The Daily Inter 
Ocean, (Chicago, Ill.) November 29, 1896, col. A. 
5 “Caught Within The Shutter,” New York Times, June 16, 1890, 
page 8. 
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Abstract. One goal of the current research was to apply a previously developed method of assessing social support networks 
(SSNs) to a relatively unstudied population: “frail” elderly Medicaid-eligible home and community-based service (HCBS) 
recipients, and to evaluate the effect of isolation on SSNs and perceived quality of the network members. This population is of 
interest because many states are shifting the site of care from long term facilities, such as nursing homes, to the private homes of 
Medicaid eligible elderly. Forty personal interviews were carried out. Results show that less isolation is associated with larger 
SSNs (r = -.618), as well as higher perceived quality of relations (r = -.366). 
 
1. Introduction  
 

This research applies previously developed methods of assessing the social support networks of elderly 
persons to a relatively unstudied group: “frail”, Medicaid-eligible elderly persons who receive services in their 
homes. The specific goals of this exploratory study were to (a) develop a research instrument that could be used to 
assess structure, function, and perceived quality of the social support networks (SSNs) of elderly, Medicaid-eligible 
home and community-based care (HCBS) customers and (b) explore the interrelationships among these different 
aspects of their support networks. More specifically, this study involved: 

1. Carrying out four pilot interviews with HCBS customers. These pilot interviews helped to finalize the 
instrument, which was used to collect information about customers’ social support networks.  
2. Personalized interviews were completed using the final version of the research instrument. Researchers 
interviewed an additional 36 randomly selected elderly, Medicaid eligible HCBS customers living in 
Sedgwick County, KS, for a total of 40 participants.  
3. Information collected was used to assess the structural characteristics of HCBS customers’ SSNs such as 
size, composition (e.g. family; friends, etc.) and structure; assess some of the functional characteristics of 
SSNs, such as isolation and quality; and assess how structural and functional characteristics are associated. 

 
2. Experiment, Results, Discussion, and Significance  
 
 Participants were randomly selected from the caseload of the Central Plains Agency Area on Aging 
(CPAAA) HCBS population in Sedgwick County. Approval for the study was also obtained from the Kansas 
Department for Aging and Disability Services (KDADS). Participants were all aged 65 and older. Additional 
approval for the study was granted by Wichita State University’s Institutional Review Board. Customers were 
screened so that participants would only include those who were receiving HCBS services in their homes, were 
cognitively able to complete the interview, and who had adequate proficiency at written and spoken English in order 
to be able to understand the interview. Recruitment procedures that protected HCBS customers’ rights to 
confidentiality and guaranteed the voluntary nature of their participation were negotiated with KDADS and 
CPAAA. Participants were paid a total of $50 for their participation in one 90-minute interview.  
 Participant social support networks were measured using self-report surveys, and interview responses. A 
survey entitled the “Social Support Network Survey” included basic demographic items, as well as questions about 
network structure and functional limitations. The bulk of the survey involved the use of several instruments 
developed in past research: Antonucci’s Hierarchical Mapping Technique to determine social convoys [1], Lubben’s 
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Social Network Scale to measure isolation [2], and questions regarding perceived quality of relations, as well as 
basic demographic information were asked. 

Antonucci’s Hierarchical Mapping Technique involved showing participants a board with four concentric 
circles on it. The innermost circle had the word “YOU” written in it, and participants were asked to place individuals 
they have contact with into one of the other three circle categories according to closeness. Demographic and 
structural characteristics such as gender and relation to participant were collected for each network member named 
by participants.  

Lubben’s Social Network Scale (LSNS) includes 10 questions that ask about the frequency and nature of 
contact with friends and family, confidant relationships, and helping others. Based on their responses to the LSNS, 
elderly persons can be categorized as “Isolated”, at “High Risk for Isolation”, at “Moderate Risk for Isolation”, and 
at “Low Risk for Isolation.” The LSNS has been shown to provide a composite measure of social networks and it 
has demonstrated adequate internal consistency for research purposes (Cronbach alpha = .70), and has correlated 
significantly with physical and mental health variables. These questions were on a 5-point Likert scale, with higher 
scores indicating more isolation. 

Perceived quality was measured using items derived from previous research [3]. Perceived quality of 
support questions asked the degree to which the participant felt loved and cared for by their children, spouse, 
friends, relatives, and caregivers. These questions were on a 5-point Likert scale, with 1 being “not at all” and 5 
being “a great deal” (Cronbach alpha = .64). Perceived negative relations questions asked the degree to which the 
participant felt their social support network was demanding or critical (Cronbach alpha = .69). These items have 
been shown to affect well-being in different social network types. 
 Socio-demographic characteristics of the sample will be shown in Table 1. A large majority of the sample 
was found to be at low risk (30%) or moderate risk (27.5%) for social isolation. Seventeen and a half percent were at 
high risk for isolation and 25% were rated as isolated. The relationship between social isolation and living 
arrangements was not related. To assess the relationship between isolation and total social network, as well as 
isolation and overall perceived quality of relationships, Pearson product-moment correlation coefficients were 
computed. There was a negative correlation between isolation and network size (r = -0.618, n = 40, p < 0.01), which 
indicates that as participants’ network size increased, their isolation decreased. There was a negative correlation 
between isolation and perceived quality (r = -0.366, n = 40, p < 0.05), which indicates that as participants’ perceived 
quality of relationships increased, isolation decreased. A one-way between groups ANOVA was conducted to 
compare the effects of overall perceived quality of relations with caregiver type (family, friend, or agency paid 
worker), and the results were not significant/ 
 
3. Conclusions 
 

This research was motivated by the long-term goal of promoting the welfare of HCBS customers by 
identifying important and measurable aspects of their social support networks. This study will facilitate 
identification of connections between HCBS customers’ social support networks and their wellbeing. The findings 
indicate that isolation could be influenced not only by SSN size, but also the perceived quality of their relationships. 
These findings could lead to larger scale studies to verify these findings with other populations, as well as 
potentially lead to the development of interventions that enhance HCBS customers’ social networks and well-being. 
Future interventions with HCBS customers, and other “frail” older persons, could focus on increasing the quality of 
social relationships by determining their level of isolation and designing specific interventions for their needs, with a 
focus on the elderly who are at high risk or are isolated. 
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Abstract. Older persons receiving services in community settings, rather than Nursing Homes, are at risk of social isolation. 
Computer mediated communication offers technological resources which recipients of Home and Community-Based Services 
(HCBS) might use to reduce their social isolation.  The present study involved personal interviews with 40 HCBS-customers-
regarding their interest in communicating with members of their social networks, and using computers.  After watching a 
videotape illustrating PointerWare- an easy-to-use computer interface that allows older persons to communicate with families and 
friends – 85% said they wanted to use computer to communicate.  Current computer users were significantly less lonely than non-
users. 
 

 
1. Introduction  
 

Many states including Kansas are changing the sites where Medicaid eligible older persons receive care, from 
Nursing Homes to community-based sites, including private homes [1]. In Kansas, the state has also shifted its 
responsibilities of administering care to older persons living in community settings to three private managed care 
organizations. Living in homes and community settings has identifiable consequences as frail older persons have 
greater risk of social and emotional isolation [2] with associated adverse health outcomes and diminished quality of 
life [3]. With distant living and dispersed families, more studies have to be done to assess whether the networks of 
frail older persons living in their homes and community settings are enough to provide them with the needed 
support, and if they are willing to use computer-mediated communication (CMC) technologies to communicate with 
friends and family. Therefore, the purposes of the current study were to assess the isolation of HCBS customers and 
explore whether they wanted to use CMC technologies to strengthen their social support networks. 
 
 
2. Experiment, Results, Discussion, and Significance  
 

Participants and Measurement  
The current study is a small-scale exploratory study involving 40 participants who were selected from the caseload 
of the Central Plains Agency Area on Aging (CPAAA) HCBS elderly, Medicaid-eligible customer population in 
Sedgwick County. All participants were aged 65 and older (75.10 ± 5.86 yrs), cognitively able to complete the 
interview, and had adequate proficiency at written and spoken English in order to be able to understand the 
interview. The KDADS as well as the Wichita State University’s Institutional Review Board approved the study.  
 
Recruitment procedures that protected HCBS customers’ rights to confidentiality and guaranteed the voluntary 
nature of their participation were negotiated with KDADS and CPAAA. Each participant read and signed an 
informed consent document, and was paid $50 for their participation in 90-minute interviews. The interview 
included questions about participants’ social convoys, loneliness, isolation, quality of life, subjective health status, 
and their interest in and use of computers. Participants were asked about their interest in using computers after 
watching a videotape illustrating PointerWare. 
 
Data Analysis 
Data were expressed as mean ± SD and screened for outliers, and the assumptions of normality and 
homoscedasticity. Participants’ health outcome comparisons were determined using independent sample t-test.  A 
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probability value of less than 0.01 was considered statistically significant using a Bonferroni adjustment correcting 
for multiple measurements. 
 
 
Results  
The t test revealed that there was marginally significant association between older computer users and their level of 
loneliness, t(38) = -2.45, p = .02. At the time of the study 25% of participants were using computers and these 
participants had marginally significant larger social networks and were less lonely than non-users [Table 1]. After 
seeing a 3-minute video illustrating a CMC system which accommodated visual and manual disabilities, 85% of 
customers reported they would use such a system if it were available to them. The results also show that over 40% 
of the participants were “isolated” or “at risk” for isolation; isolation significantly correlated with loneliness (r = .58, 
p < .01), and loneliness negatively correlated with quality of life (r = -.69, p < .01). The study population anticipated 
using computers primarily for communication; 23% would use computers to communicate with friends and family 
and 18% for Facebooking. 
 
 
Table 1: Computer Use and Health Outcomes Among HCBS Customers      

Users Non-Users 
Health Outcomes n mean sd   n mean sd df t p 
Isolation 10 20.60 7.20 30 25.83 11.29 38 -1.37 0.18 
Loneliness 10 1.60 0.43 30 2.05 0.52 38 -2.45 0.02 
Quality of life 10 2.14 0.35 30 2.05 0.42 38 0.63 0.53 
Network Size 10 18.70 8.35   30 12.73 6.52 38 2.34 0.02 

 
Discussion  
 A body of empirical studies has shown that computer use has several positive effects on older persons’ lives. The 
use of CMC technologies can help with older persons to maintain their independence by fostering linkages to their 
family and friends [4, 5], and it can improve their psychological well-being and their social status [3]. Our findings 
suggest that over 40% of the study population were isolated or at risk for isolation. Also, isolation significantly 
correlated with loneliness (r = 58, p < .01) and older computer use -was associated with less loneliness, t(38) = -
2.45, p = .02. These findings are consistent with -those of other studies [3] where older computer users reported 
decline in loneliness suggesting that the use of CMC has some association with loneliness. Results of a study by 
Eilers [9] on older persons’ use of CMC technologies showed that the use of such technologies -was positively 
associated with their quality of life and networks, and improved- their “sense of community.” 
 
 
3. Conclusions 
The sites at which care for “frail” older persons is provided are shifting and increasing numbers of persons are 
receiving care in HCBS settings. Social isolation is a risk for this population and CMC is a technology which could 
be a protective factor to reduce this risk. These findings have implications for managed care companies; they should 
experiment with making computer interfaces- like PointerWare- available to HCBS customers.  
 
 
References  
[1] New York Times (2012).  2/24/12 “A shift from nursing homes to managed care at home”, page A20. 
[2] Victor, C., Scambler, S. Bond, J. and A. Bowling. (2000). “Being alone in later Life: Loneliness, social isolation and living alone.” Reviews in 

Clinical Gerontology (10)407-417. 
[3] White, H., McConnell, E., Clipp, E., Bynum, L., Teague, C., Navas, L., Craven, S., Halbrecht, H. (1999). Surfing the net in later life: A    

review of the literature and pilot study of computer use and quality of life. Journal Applied Gerontology, 18:358-378. 
[4] Czaja, S. J., Fisk, A. D., Hertzog, C., Rogers, W. A., Charness, N., Nair, S. N., & Sharit, J. (2006). Factors predicting the use of technology: 

Finding from the center for research and education on aging and technology enhancement. Psychology and Aging, 21(2), 333-352. 
[5] Climo, J. J. (2001). Images of aging in virtual reality: The internet and the community of affect. Generations, 64-68. 
[6] Institute for Genomic and Systems Biology (2011). January 15, 2011 “Psychologist John Cacioppo explains loneliness is bad for your health.” 

< http://www.igsb.org/news/psychologist-john-cacioppo-explains-why-loneliness-is-bad-for-your-health/ >  
[7] Park NS, Zimmerman S, Kinslow K, et al. (2012). Social engagement in assisted living and implications for practice. Journal of Applied 

Gerontology 31(1): 215-238. 
[8] White, J., Weatherall, A. (2000). A grounded theory analysis of older adults and information technology. Educational Gerontology, 26:371-

386. 
[9] Eilers, M. L. Older adults and computer education: “not to have the world a closed door”. (1989). International Journal on Technology and 

Aging, 2:56-76. 
[10] Marano, H. E. “The Dangers of Loneliness.” Psychology Today, October 10, 2012.  

Proceedings GRASP: Graduate Research and Scholarly Projects volume 9, 2013

Wichita State University        Shocker Open Access Repository 66



	

Using iPad Games to Observe Executive Functioning Strategies in 
Typical Adults 

 
Nicole Roberts, BA 

Faculty:  Dr. Julie Scherz, PhD, CCC-SLP 
 

Department of Communication Sciences and Disorders, College of Health Professions 
 

Abstract. 
Limited empirical evidence is available for the use of iPads in 
speech and language therapy.  To exercise evidence based 
methods in clinical practice, the study sought to investigate 
how users of the iPad integrate planning, problem solving, 
and reasoning skills through a series of iPad puzzle apps. By 
gathering data from typical users, we hoped to better 
understand how patients with traumatic brain injuries may use 
these apps to re-train executive functioning skills. Data 
indicated various strategies people used to plan, problem 
solve and reason.    
 
1. Introduction 
The use of iPad apps for therapy for persons with a 
traumatic brain injury is becoming ever popular in the 
field of speech-language pathology; however, there is 
little empirical evidence to support the use of these apps 
as tools for intervention. Often a person with a 
traumatic brain injury (TBI) sustains damage to the part 
of their brain that controls executive functioning skills 
(e.g., problem solving, planning and reasoning) [1, 4].   
Executive functioning skills are important in helping a 
person perform daily routines [1,3,4]. When a person 
with a traumatic brain injury loses the ability to utilize a 
skill, he/she has to develop a new strategy to use in 
order to complete daily tasks [3].   
The use of puzzles to problem solve, reason, and plan 
have been used in the science community for teaching 
students to develop skills for making hypotheses [2]. 
By looking at how a typical person uses problem 
solving, planning, and reasoning skills to solve puzzles, 
information on various strategies can be gathered, 
analyzed, and applied to help determine how goal 
planning can be used to complete tasks and re-learn 
executive functioning skills that may be difficult for 
individuals who have sustained a brain injury [2, 3, 4]. 
 
2.  Experiment, Results, Discussion, Significance 
Experiment 
A sample population of 20 participants with normal 
cognition who were in the age ranges of 18–36 years 

old and 37–56 years old were selected for this study. 16 
participants were in the 18-36 year old age range and 4 
participants were in the 37-56 year old range. 
Vulnerable populations were not included in this study.  
Participants were asked to engage in a single sixty-
minute session at the Wichita State University Evelyn 
Hendren-Cassat Speech-Language Hearing Clinic. 
Participants were asked to fill out a pre-test survey 
about their previous use of iPad technology.   
Next, six preselected games on an iPad were randomly 
presented to participants; each game had two difficulty 
levels. Memory Q, Rush Hour, and Puzzle Logic were 
chosen because they focused on problem solving, 
reasoning and memory, all of which are executive 
functioning skills. During the game play, the researcher 
recorded the moves of the participant on a designated 
data sheet.  After each game, the participant briefly 
wrote down how he or she solved the puzzle and what 
strategies were used. Finally, once the participant 
finished the study he/she filled out a post-task survey 
about his/her experience on playing the games. 
 
Results and Discussion  
Moves were recorded and an analysis was conducted to 
determine the number of moves and various strategies 
used to solve the puzzles.  Each puzzle had two 
difficulty levels that were examined and compared 
across the two age ranges. The total number of moves, 
the average number of moves per age range, and the 
standard deviation of the number of moves were 
calculated for Rush Hour, Memory Q, and Puzzle 
Logic.  Statistical analysis indicated that the majority of 
participants fell with in 1 +/- standard deviation (SD) of 
the mean for every game except participants 011, 013 
and 017; they were unable to complete the Rush Hour 
game 10 due to frustration, thus falling outside of 1+/- 
SD of the mean. 
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The efficiency of the moves was based on the number 
of moves needed to complete the identified puzzle, see 
Table 1.  For Rush Hour, the number of people 
performing the minimum number of moves for each car 
was analyzed to identify which moves caused the 
subjects difficulty.  Puzzle Logic had number 
combinations that depended on which number people 
solved for, thus creating multiple solutions using the 
same number of moves. Memory Q moves were 
calculated according to sequential and non-sequential 
order in the same row or column, diagonal moves, and 
random order.   
 
Results indicated participants within both age ranges 
were more efficient in their moves with the easier game 
levels.  It is important to note that there were only 4 
participants that fell within the 37-56-age range.   
Along with moves tracked, patterns were examined for 
commonality.  Participants consistently made the 
following patterns for Memory Q: sequential moves in 
same row or column, non-sequential moves in the same 
column or row, diagonal moves, and random moves.  
Several other patterns were reported in the game 
playing surveys as well.  These included: starting at 
different corners and working out, repeating the pattern 
back to themselves before a match was chosen, process 
of elimination, memorization and association.  It is 
important to note that participants had difficulty-
remembering items with two attributes (e.g., color, 
shape). Often participants reported they could only 
remember one color or shape but rarely both, thus 
making it more difficult.   
Game play surveys were also evaluated for Rush Hour.  
Participants indicated they struggled with the more 
difficult game.  Data was reflective of the difficulty of 
the second game with more moves by both age groups.  
Strategies reported in the surveys included but were not 
limited to: working backwards from the desired end 
result, planning three-four moves ahead, determining 
what cars needed to be moved first, and trial and error.  
It is important to note that three participants were 
unable to complete the more difficult puzzle due to 
frustration, thus these three were recorded as outliers in 
the data.  
Surveys were also evaluated for Puzzle Logic.  Both 
games had various solutions, so surveys were used to 
look at common patterns.  Participants reported making 
tens, finding factors of numbers, picking one number to 
make, adding and subtracting big from small, and trial 
and error.  Many participants reported doing it in their 
head first, and not having a strategy.  Data reported the 
overall efficiency of the moves for both age groups for 
both games fell within >=50%.  These two games were 
the most difficult for both age groups. 
Results indicated there are multiple strategies that 
people use when problem solving, planning and 

reasoning.  There was a difference in efficiency of 
moves between the two age ranges, with the 37-56 year 
olds demonstrating more efficiency overall. The limited 
number of moves could also result from the smaller 
population evaluated. 
 
Table 1:  Moves by game by age range 
 
Game Age 

Range 
Total 
Moves 

Average Moves Standard 
Deviation 

Memory 
A 

18-36 361 22.5625 +/-6.418 

 37-56 79 19.75 +/-4.113 
Memory 
B 

18-36 313 19.5625 +/-4.226 

 37-56 83 20.75 +/-4.272 
Puzzle 
Logic 5 

18-36 47 2.938 +/-2.886 

 37-56 19 4.75 +/-6.185 
Puzzle 
Logic 8 

18-36 45 2.8125 +/-1.109 

 37-56 17 4.25 +/-1.5 
Rush 
Hour 53 

18-36 176 11 +/-3.266 

 37-56 36 9 +/-0 
Rush 
Hour 10* 

18-36 351/291* 21.9375/20.785* +/3.875/2.259* 

 37-56 84/54* 21/18* +/-6/0* 
* Data recorded with outliers / without outliers 
 
3. Conclusion 
The data that was gathered on the various strategies 
people used to solve puzzles can be useful in helping to 
determine how people use goal planning to break the 
whole into parts, in order to complete tasks that may be 
difficult for individuals who have sustained a brain 
injury.  Learning how people with normal cognition use 
multiple strategies to plan, problem solve, and reason, 
allows a clinician to utilize the same strategies with 
people who have sustained a TBI. Since there is limited 
empirical data for the use of apps and iPad technology 
for therapy, this study helped to identify strategies 
people with normal cognition use for executive 
functioning skills.  More research is needed in the area 
of planning and problem solving in the area of apps and 
iPad technology. 
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Abstract.  Recently, injectable thermosensitive hydrogels 
have been attracted much attention for the biomedical 
applications, such as drug delivery and tissue engineering. 
Injectable hydrogels offer a number of advantages, including 
high biocompatibility, simple drug loading, protecting drug 
from the environment, prolonged and localized drug delivery 
and ease of applications, which make them as potential future 
drug delivery systems. Among them, injectable 
thermosensitive hydrogels with lower sol-gel transition 
temperature, around the physiological temperature, have been 
extensively investigated. The main objective of this study is to 
focus on the fabrication and characterization of 
thermosensitive injectable hydrogels as drug delivery systems. 
The hydrogels are primarily made of chitosan, drug and 
solvents with over 90% water content. 
 
1. Introduction 

 
In recent times, researchers have devoted extensive 
efforts to control the release rate of the drug delivery 
systems (DDS). Various polymeric systems have been 
used as drug release controlling containers, among 
which, hydrogels have gained significant attention [1]. 
Hydrogels are three dimensional networks of polymer 
chains that can absorb an enormous amount of water or 
biological fluids. Considering the type of cross-linking 
hydrogels are classified into two main categories: the 
hydrogels cross-linked by covalent bondings are called 
chemical or permanent gels, while physical or 
temporary gels have non-covalent bonds [2]. Hydrogel 
based drug delivery devices have been a major area of 
research and considered as promising drug delivery 
systems due to their unique properties. They can also 
protect the drug in hostile environment, such as from 
low pH in acidic environment of the stomach [3].   
 
Moreover the drug release can be controlled by 
changing the hydrogel structure in response to 
environmental stimuli, such as temperature or pH [4]. 
Injectable thermo-sensitive hydrogels are liquid before 
administration at lower temperature, but form gel by 
increasing temperature to body temperature [5].  
Injectable thermosensitive hydrogels can be prepared 
from natural or synthetic polymers [1]. Chitosan is a 
natural polysaccharide that has been gained a great deal 
of interest for biomedical applications. Furthermore, 

chitosan is one of the most abundant natural polymers 
known to be biodegradable [6]. The addition of β-
glycerolphosphate increases the pH value and maintains 
the solubility of chitosan in an acidic solution at lower 
temperatures [7]. 
 
In present study, chitosan based hydrogel with β-
glycerolphosphate has been prepared. Gentamycin was 
added to the system as a drug material. The objective of 
this study was to develop and characterize a thermo-
sensitive chitosan/β glycerolphosphate (Ch/β-GP) 
hydrogel for the drug delivery application. 
 
2. Experiment, Results and Discussion 

  
Chitosan and disodium β-GP (glycerol 2-phosphate 
disodium salt hydrate) were purchased from Sigma 
Aldrich, while gentamycin (antibacterial drug) was 
purchased from Fisher Scientific. Chitosan (0.19 gr) 
was dissolved in acetic acid solution (8mL; 0.05 M), 
which was autoclaved at 121°C for 15 min, and cooled 
down to room temperature before mixing with 
gentamycin in the acetic acid solution (0.04 gr in 1 mL 
acetic acid 0.05M) under constant stirring. A 50% (w/v) 
β-GP solution was prepared in distilled water.  Both 
solutions were cooled down in the fridge for 30 minutes 
to get the temperature around 4 C. The β-GP solution 
was added to chitosan solution drop wise under stirring 
condition. The final pH value of the chitosan/ β –
GP/Gentamycin solution was approximately 7.  
 
In order to determine if the prepared hydrogel show sol-
gel transition behavior, a simple test tube inverting 
method was employed [8]. In this method, a sample of 3 
mL of chitosan-based thermosensitive hydrogel was 
added into a vial and placed in a water bath of 37±1°C. 
The sol phase was defined as flowing liquid and the gel 
phase as non-flowing gel when the hydrogel solution in 
the test tube was inverted. 
  
The results indicate that the prepared CS/β-GP/GN 
hydrogel showed an evident sol-gel transition at 37 C. 
At room temperature, the CS/β-GP/GN solution was 
flowable and injectable viscous liquid. Upon heating up 
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to 37±1°C, the solution forms gel within 15 min (Fig. 
1).  
 

 
Fig. 1. The CS/β-GP/GN formulation at room temperature (left) and at 

37 ◦C (right) 

 
In this study, to characterize the chemical structure of 
the prepared CS/β-GP/GN hydrogel, Fourier transform 
infrared (FTIR) spectroscopy was employed. The FTIR 
spectrum was recorded over the range of 400 – 4000 
cm-1 by Fourier-Transform Infrared (FT-IR) 
spectrophotometer, (Thermal Nicolet Magna 850 IR 
Spectrometer). Fig. 2 shows the results of FTIR spectra 
of CS/β-GP/GN hydrogel samples and original chitosan 
and β-glycerolphosphate.  
 
In the FTIR spectrum of chitosan (Fig. 2a) the peaks at 
1150, 1060, 1023, and 892 cm−1, are characteristic 
peaks of the saccharide structure. There were two peaks 
at region between 3000 to 3600 cm-1 which are assigned 
to the stretching vibration of O–H, the extension 
vibration of the N–H, and the intermolecular hydrogen 
bonds of the polysaccharide. There were weak 
absorption peaks at 1652 and 1558 cm−1 corresponded 
to amide I and amide II. Fig. 2b displays the FTIR 
spectrum of β-Glycerol phosphate. The peak at 3233 
cm−1 is due to hydrogen-bonded O-H stretch. Fig. 2c 
exhibits the FTIR spectrum of gentamycin. The peak at 
1032 cm-1 is due to the ester group, and the broad at 
2863cm-1 is due to the stretching of CH2.  
 
Comparing the FTIR spectrum of the chitosan and the 
prepared hydrogel (Fig. 2d), it was found firstly that the 
broad band between 3600 and 3000 cm−1 due to the O–
H and N–H group stretching vibration was observed. In 
addition, the characteristic doublet peak of the NH2 
group at 3400 and 3293 cm−1 disappeared and a single 
peak around 3286 cm−1 for the NH group appeared. 
These results support that the NH2 group had reacted 
with the cross-linker. It was also observed that most of 
the peaks of components of the hydrogel were 
disappeared in the FTIR spectrum of CS/β-GP/GN 
hydrogel. The presence of water in the hydrogel sample 
is attributed to this observance. However, the 
compatibility of the gentamycin with the chitosan 
hydrogel could be confirmed. 
 

 
 

 

 

 
Fig. 2. FTIR spectrum of a) Chitosan b) β-Glycerolphosphate c) 

Gentamycin d) CS/β-GP/GN hydrogel 

 
3. Conclusions 
 
In the present study, the drug loaded chitosan based 
hydrogel was prepared and their properties were 
characterized. The hydrogel could be transited into gel 
at 37 °C within 15 min. The FTIR results confirmed the 
compatibility of the drug with the hydrogel. The result 
suggested that the thermosensitive chitosan 
glycerolphosphate can be used as an injectable drug 
delivery system for cancer and arteritis treatments.  
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Abstract: This investigation examined the effects of plantar flexion (PF) stretching on flutter kicking time in competitive 
swimmers.  A single blind randomized control study was performed with 19 male and female Wichita Swim Club members (13-
17 years old), who were divided into two groups: control or stretching.  The stretching group performed PF stretches five times a 
week for 15 minutes a day.  Pre-test measures for PF and 50 yard flutter kicking times were recorded initially then retested after 
four weeks.  Results showed a small significant difference between PF stretching versus no stretching on flutter kicking speed in 
competitive age group swimmers. 

1. Introduction   
It is believed that ankle plantar flexion plays a substantial role in speed by allowing swimmers to propel their bodies 
forward more efficiently.  A study by McCullough and colleagues found that ankle flexibility was a strong 
predictive measure of flutter kick speed in competitive and non competitive swimmers.1  However; there is limited 
research regarding the correlation between PF stretching and flutter kicking time (FKT) in competitive swimmers.  
Flexibility is a key component of efficient propulsion in competitive swimming.  To acquire and maintain flexibility, 
many swimming programs implement a routine that includes glenohumeral and trunk stretching.  However, these 
programs fail to give strong focus to the ankle. Most swimmers don’t participate in a regular ankle stretching 
regimen and may lack ankle flexibility.  The flutter kick maintains the optimal body position to increase propulsion, 
minimize resistance, and assist an economical body roll.2  It was hypothesized that improving  ankle plantar flexion 
would have a positive impact on the entire stroke resulting in a more efficient technique.  The purpose of this study 
was to investigate the effect of PF stretching on speed in competitive age group swimmers.  “Age group swimmer” 
refers to swimmers who are under the age of 18.  It is hypothesized that there will be a significant difference 
between PF stretching and no stretching on FKT in competitive age group swimmers after four weeks. 
 
2. Experiment, Results, Discussion, and Significance 
Participants 
This experimental design used 19 swimmers between the ages of 13 and 17 from the Wichita Swim Club.  After 
they completed an assent form and their guardians’ a consent form, the subjects were randomly assigned to a 
stretching group or control group.  The control group was instructed not to do any ankle stretching during this study.  
This was a single-blind study because the testers, Wichita State University Doctor of Physical Therapy students 
(WSU DPT), were unaware of group designations.  The coach was responsible for recording daily attendance, 
administering the stretching regimen, and initiating start-time for each trial. 
Procedure  
1.  Day one, after warm-up, each swimmer drew either the letter A or B, which established their group -- stretching 
or non-stretching.  The swimmers were unaware of which group would perform the stretching regimen.  Then an 
initial measurement of each swimmer’s PF and FKT over 50 yards was taken using the following methods. 

a. A swimmer was asked to sit in a long-sitting position, plantar flex feet as far as was able, and hold that 
position while a designated WSU DPT student measured the angle of PF of both feet using a goniometer.  
b. The swimmer proceeded to one of two lanes and performed 50 yards of flutter style kicking with a kickboard 

placed under the arms to keep the upper extremities stable and a snorkel breathing device to keep head neutral in the 
water.   

c. Four other designated WSU DPT students (two per lane) timed and recorded the swimmer’s 50 yard time with 
a stop watch and averaged recorded times.   
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2.  Steps A-C was repeated with the remaining swimmers. 
3. The swim coach picked one of two blank envelopes.  One envelope held a stretching regimen, while the other 
included only a piece of paper establishing that this group would be the control group. This was a single-blind study, 
so the choice of envelope was unknown to the WSU DPT student testers.  The swim coach was then instructed by 
the WSU DPT students in a stretching regimen that selected swimmers would be required to perform independently 
at the Wichita Swim Club for the duration of the study. The stretching regimen was as follows:   
Ankle Stretching #1:  Swimmer sits on heels with toes flat. Using both hands behind trunk, the swimmer leans back 
as far as tolerated holding for one minute with a 30 second rest.  Repeat three times per day after swim practice.  
Ankle Stretching #2:  Swimmer sits tall on the edge of a firm chair or bottom level bleacher then points and brings 
right foot underneath the chair or bleacher.  A gentle downward pressure through the right foot is held for one 
minute, followed by 30 seconds of rest by releasing the pressure and bringing the foot forward into normal sitting 
position.   Repeat this sequence two more times on the right followed by left foot. Perform one time per day. 
4. On the fourth Thursday a post-test was done following swim practice repeating steps A-C. 
Data Analysis  
After collecting and averaging range of motion (ROM) measurements of both left and right ankles, timed flutter kick 
trials, and time in/out of the water throughout the study from each swimmer, the data was analyzed comparing the 
control group to the stretching group by implementing an independent t-test and a correlation coefficient.  A 
significant difference using an alpha level less than 0.05 was used to reject the null hypothesis.  
Results 
Of the 19 participants, four people were excluded due to scheduling conflicts on post-testing day.  The results 
indicated a significant difference between the stretching and non-stretching groups on the variable of swim time as 
well as ROM.  Tables 1 and 2 represent the means and standard deviations for pre-test/post-test scores for both 
groups (stretching and control group) for ROM differences and time differences. 
 
 

 

Discussion 
The results of this study demonstrated a significant difference between PF stretching and FKT among competitive 
age group swimmers.  It was expected that PF stretching would decrease FKT, and correlate with an increased PF 
ROM.  However, participants in the stretching regimen showed a smaller increase in PF ROM while decreasing 
FKT compared to those in the control group with a greater increase in ROM and increased FKT.  With a small 
sample group, it is hard to determine if stretching affects speed alone or if other factors such as other sports, age, 
ankle ROM in other planes, or instrumental error could affect the results.  Test-retest reliability was .954 with PF 
ROM measurements lessening human error.  Fatigue may have posed a problem; however, time spent out of the 
pool after warm-up was measured and found not to be significant.  Further studies may be done using different time 
periods and different types of stretches.  Other studies concluded that static stretching before activities decreases 
athletic performance.3 Thus, comparing static stretching to other stretching techniques, such as dynamic stretching, 
may find differing effects on athletic performance and ROM.   
3. Conclusion 
In conclusion, this study indicates that PF stretching is effective to a small degree to improve FKT compared to non-
stretching.  Both groups showed an increase in PF ROM.  The control group showed an increase in FKT while the 
swimmers in the stretching group had a decrease in FKT.  Many factors could have contributed to this unexpected 
result.  Overstretching already excessive PF ROM could have resulted in a negative effect on the PF ROM.  These 
results show that stretching may play a significant part in improving the swimming speed of competitive age group 
swimmers, but further research with a larger sample size is needed in this area to confirm. 
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Table 1: Bilateral Ankle PF ROM Differences (degrees) 
Group Mean N Std. Deviation 

Stretching 3.8333 9 3.79967 
Control 7.1667 6 5.31664 
Total 5.1667 15 4.60460 

Table 2: Swim Time Difference (seconds) 
Group Mean N Std. Deviation 

Stretching -.5378 9 1.17535 
Control 1.0533 6 1.43659 
Total .0987 15 1.47562 
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Abstract.  Little research has been conducted on physicians’ 
attitudes and understanding of the physician assistant (PA) 
profession.  As healthcare demands continue to grow, it is 
imperative physicians understand the education and 
qualifications of PAs.  The objective of this study was to assess 
the perceptions of Kansas primary care physicians regarding the 
educational requirements and qualifications of PAs.  A cross-
sectional survey was emailed to 1,551 Kansas primary care 
physicians.  Survey results were analyzed for associations 
between demographic characteristics of physicians and 
perceptions of PAs.  The results concluded that Kansas primary 
care physicians have misconceptions regarding the education 
and qualifications of PAs.   
 
1. Introduction  
 
Today’s healthcare system is evolving into a shared role 
between physicians and midlevel practitioners.  The 
number of practicing PAs has doubled in the last decade.  
Currently, over 170 accredited programs exist in the 
United States. With the tremendous growth of this 
profession, it is essential that physicians understand how 
PAs fit into and benefit their practice.  The need for 
healthcare providers is rising largely in part to the Patient 
Protection and Affordable Care Act of 2010.  The new 
law will significantly increase the number of insured 
Americans, which in turn, will lead to a large expansion 
in the healthcare industry.  PAs increase productivity and 
revenue by allowing more patients to be seen while 
decreasing the workload of the physician. In addition, 
several studies have shown enhanced patient satisfaction 
with the addition of a PA.   
 
2. Experiment, Results, Discussion, and Significance  
 
A cross-sectional survey was emailed to 1,551 Kansas 
primary care physicians. Primary care physicians were 
defined as family practice, pediatric and internal medicine 
physicians.  The sample consisted of physicians registered 
with the Kansas Board of Healing Arts who provided the 

board with a valid e-mail address.  SurveyMonkey was 
utilized to develop the survey.  The physicians were 
contacted by email which contained an explanation of the 
research study, a SurveyMonkey link to the anonymous 
survey and the option to request more information upon 
completion of the survey.  The optional information was 
in regards to PA education and training.  The beginning of 
the survey asked demographic questions.  Next, the 
questions pertained to the physicians’ knowledge of 
direct-patient care experience and GPA of accepted 
applicants to the WSU PA program.  More questions 
assessed their knowledge about the education of PAs 
throughout the WSU PA program and PA post-graduate 
requirements. The survey concluded with three 
miscellaneous questions. One question focused on 
Medicare reimbursement for PA services.  The final two 
questions focused on physicians’ beliefs of the most 
important skill and competency of PAs.   
After sending the survey, 170 responses were received.  
However, only 143 physicians completed the entire 
survey.  This is equivalent to an 11% response rate.   

 
The WSU PA Program has a lock-step, full-time 
curriculum.  Of the physicians surveyed, 49% incorrectly 
believed options for part-time or full-time were available.  
When comparing physicians who had and had not 
supervised PAs, only 60% of physicians who had 
supervised PAs chose the correct ‘lock-step’ option.  Only 

Physicians' Perceptions of  
WSU PA Program Structure

Lock-step, full-time
curriculum

Options for part-
time or full-time
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34.8% of physicians who had not supervised a PA chose 
this correct option.  

 
The WSU PA program currently offers a Master’s degree 
upon program completion.  The majority (64%) of 
physician respondents correctly answered “Master 
Degree” on the survey.  Notably, younger physicians were 
more aware of this than older physicians (78% vs. 55%).  
This may be due to the fairly recent change from 
Bachelor’s to Master’s degree in 2004.   
 

 
The program follows rigorous academic and attendance 
policies.  Students must maintain a cumulative program 
GPA of 3.0 during all phases of the program.  In addition, 
a single grade of C- or lower in any course will result in 
program dismissal.  In most units of study, unacceptable 
academic/clinical performance is defined as < 72%.  
Scoring below this on any exam, lab practical, clinical 
evaluation, etc. results in an “academic warning.”  Four 
academic warnings result in program dismissal.  The 
student must receive a grade of B or higher in the same 
unit of study as the academic warning was issued in order 
to have it removed.  Of the physician respondents, 80% 
falsely believed failed courses may be repeated.   
 

 

Of the sampled physicians, 63% of physicians were 
unaware of the new legal requirements regarding co-
signatures.  New legal requirements regarding co-
signatures of patient-encounter notes written by PAs were 
set into motion March 30, 2012 in Kansas.  The new 
regulations state during the first 90 days supervisory 
physicians are required to review and authenticate all 
medical records and charts the PA has evaluated.  
However, after the first 90 days supervisory physicians 
are only required to complete a periodic review and 
evaluation of the PA’s performance.   
 
3. Conclusions 
 
This study concluded physician respondents have a 
general lack of understanding of the extensive medical 
background of PA education and qualifications.  Most 
physicians have a misunderstanding of the intensity of the 
PA program.  This was shown by respondents not 
knowing that the WSU PA program offers a master’s 
level degree.  Most physicians are not aware the program 
is a full-time, lock-step program with the inability of 
students to repeat failed courses.  These general 
misunderstandings of primary care physicians could 
impede PA employment and acceptance within the 
medical community.  Further research and physician 
education in this area is imperative to the growth of the 
PA profession.  An increase in physician awareness of PA 
coursework and qualifications could directly influence the 
Kansas medical climate and increase patients’ access to 
healthcare.   
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Abstract.  Axonal re-myelination in injured central nervous 
system (CNS) has been a scientific challenge. Focal delivery 
of Oligodendrocyte Progenitor Cells (OPCs) provides 
promising approach. We used a novel bioengineering 
technique to create co-electrospun nanofibers of Gelatin and 
Poly-ɛ-caprolactone (PCL) to be used as a scaffold for neural 
tissue regeneration. Growth and differentiation of 
Oligodendrocyte progenitor cells (OPCs) (from neonatal rat 
brain) on the scaffold were studied. Our study revealed that 
Gelatin/PCL nanofibers provide a hospitable substrate for 
OPC growth and differentiation. Our long term goal is to 
develop a scaffold that bridges the injured spinal cord (SC) 
and aid its functional recovery 
 
1. Introduction  
 
Although shielded by a protective barrier formed by the 
vertebral column, the spinal cord is susceptible to many 
disease related and injury associated damage. Any 
mechanical injury to the vertebral column that causes it 
to pinch, bruise or tear can potentially render the part of 
the spinal column down from the injury site useless. 
Despite the severity of Spinal Cord Injury (SCI), no 
effective treatment has been formulated yet. Therapy 
consisting of stabilization and application of high doses 
of methylprednisolone is clinically practiced for post 
SCI rehabilitation. However, some studies have shown 
that methylprednisolone should not represent a standard 
treatment as its impact is rather weak and may represent 
random events and recommends future trials before 
application [1]. Novel techniques that capitalize on the 
regenerative capacity of the central nervous system 
hold the key to SCI treatment. Central Nervous System 
(CNS) and Peripheral Nervous System (PNS) differ 
greatly in regeneration after an injury. In PNS, the 
nerve tissues are more likely to regenerate and regain 
functionality. The CNS offers bigger challenges when it 
comes to nerve regeneration across the injured site. 
Glial scar formation hinders axonal regeneration to 
their synaptic target. Oligodendrocytes (OLs) undergo 

both necrosis and apoptosis shortly after spinal cord 
injury. Loss of OLs causes demyelination and thereby 
impairs axon function and survival. Endogenous 
oligogenic response is insufficient against OL loss and 
demyelination post-SCI. Novel techniques involve the 
use of a biomaterial scaffold that not just bridge the gap 
between two injured sites to act as a guidance medium 
for axonal regeneration but also as a vehicle to deliver 
cells and biomolecules to favorably modify the 
microenvironment at the injured site to allow 
remyelination and functional recovery.  
 
In our attempt to identify a suitable biomaterial scaffold 
to direct axonal projection into the lesion of the neural 
tissue and to deliver Oligodendrocyte Progenitor Cells 
(OPCs), we used a bioengineering technique to create 
co-electrospun nanofibers of Gelatin and Poly-ɛ-
caprolactone (PCL). The nanofibers were then 
characterized while we investigated OPC growth and 
differentiation on their surface. 
 
2. Experiment, Results, Discussion, and Significance 
 
Postnatal day P1-2 rats were sacrificed and cerebral 
cortices were isolated from the brain. The isolated 
cortices tissues were triturated twice sequentially 
through needles with a 1 ml syringe. The tissue 
suspension was passed through a 70 mm nylon cell 
strainer placed on a 50 ml conical tube and the flow-
through was collected. The isolated cells were cultured 
for about 10 days. The OPCs were then isolated from 
the mixed cell culture layer by mechanically shaking 
the cell culture flasks. The collected OPCs were 
cultured for additional 3-4 days and grown on 
electrospun fibers. The cultured OPCs were induced to 
form differentiated oligodendrocytes.  
 
Nanofibers were co-electrospun using a varying 
concentration of gelatin and PCL (mixing ratio: 0, 20, 
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50, 80 and 100 wt % of gelatin to PCL) in a mixture of 
acetic acid and acetonitrile (50:50 (v/v)). Fibers were 
collected on a stationary collector placed 20 cm from 
the infusion syringe at an infusion speed of 0.5 ml/hr at 
25kV. 

  

  
Figure 1: SEM image of co-polymer nanofiber: 1) PCL only 
2) 20% Gelatin 3) 50% Gelatin 4) Gelatin only 
 
SEM images of the co-polymer nanofibers were taken 
(Figure 1) and used to measure mean fiber diameter 
(Table 1) using ImageJ, an image analysis software. 50 
measurements were taken from each SEM image out of 
5-8 SEM images of each co-polymer fiber type. 
Contact angles of the fiber surface were measured to 
estimate hydrophilicity. We found the increase of 
gelatin in the co-polymer increased fiber diameter and 
decreased fiber contact angle. 
 
Table 1: 
Diameter and contact angle measurements of co-polymer 
nanofibers. 
Co-polymer Diameter (nm) Contact Angle 
PCL only 200 112 
20% Gelatin 600 100 
50% Gelatin 1250 43 
Gelatin Only 1100 - 
 
Cells were cultured on co-polymer nanofiber using 
OPC differentiation medium. The OPC differentiation 
media included the following components: DMEM (48 
mL), SATO (500 µl), Glutamine (500 µl), NAC (50 
µl), Na Pyruvate (500 µl), Pen/Strep (500 µl), Trace 
Elements B (50 µl), d-Biotin (40uM) (12 µl), Insulin 
(50 µl), T3 (50 µl), CNTF (50 µl). 
 
The OPCs phenotype was studied by OPCs specific 
markers. These markers included anti-A2B5 
monoclonal antibody, anti-PDGFα monoclonal 
antibody and anti-O4 antibody. Fluorescent images 
were taken to observe growth and differentiation. 
(Figure 2). We showed that OPCs grew and 
differentiated on gelatin and PCL co-electrospun fibers. 
 

          
Figure 2: Fluorescent image of OPCs on 50% Gelatin 
nanofibers using 1) A2B5, 2) PDFGα and 3) O4 monoclonal 
antibody. 
         
Discussion 
Electrospinning enables us to fabricate nanofibers for 
various biomedical applications such as drug delivery 
or tissue engineering. The fiber parameters can be 
controlled and functionalized with biomolecules to 
elicit certain responses. They can also be aligned to 
construct micro-structured units. Gelatin was chosen 
due to its biocompatibility and it is derived from extra 
cellular matrix. PCL is a synthetic polymer popular for 
its biocompatibility. A co-polymer of PCL and gelatin 
generates a biocompatible nanofiber scaffold with 
enhanced mechanical strength. SEM image of nanofiber 
consistent with the gelatin only compared to the co-
polymer combination shows better fiber formation with 
more distinct physical structures. Increase in gelatin 
percentage with PCL increased fiber diameters and 
decreased in contact angles. A decrease in contact angle 
indicates the surface to be hydrophilic. Hydrophilic 
properties are essential for cell attachment to the 
surface. Nanofiber characterization shows that PCL is 
vital for the integrity and mechanical strength of the 
fiber. By balancing the amount of PCL and gelatin, we 
can deliver an optimum co-polymer combination that 
would generate a perfect biomaterial scaffold for nerve 
cells. Fluorescent images of cells cultured on top of the 
fibers reveal distinct cell growth and differentiation.  
 
Conclusion 
 
Electrospun gelatin and PCL co-polymer nanofibers 
provides a hospitable substrate for OPC cell growth and 
differentiation. Further studies are being carried on to 
generate aligned PCL/gelatin nanofibers and construct 
neural conduits. The next step in our research is to 
investigate axon myelination with OPCs on these 
nanofibers with the ultimate goal being OPC delivery 
using electrospun nanofibers for an in vivo spinal cord 
regeneration and functional recovery. 
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Abstract. In the dichotomy between force and agency in prostitution, the placement of comfort women, girls taken by Japan 
during WWII and forced into sex service, presents a clear field in which the question of agency fades. With the deep impacts 
of war intrinsically linked with comfort women, the issue of representation reemerges as a potent symbol in post-war peace. 
This paper examines the realities and symbols of Korean comfort women as it relates to Japanese relations. Jeffrey 
Alexander’s theory of cultural trauma will be applied to the process of these representations and establishing these women as 
both victims and survivors, not only contained to personal perseverance but also as a powerful, living symbols in the building 
of images of Korea. 

 
1. Introduction  
 
In discussions of militarized sex work, Korean comfort women under Japanese imperialization serves as an extreme 
example. Systematic, institutionalized, transported, and drawn from a colony, the discourse of comfort women is a 
checklist of victimization in post-imperial gender research in the most manifest and severe form. Adding to the 
overarching discussions on the subject is the official Japanese denial, or at most minimal acknowledgment of, the 
comfort women project of World War II. However, as these women come forward with their stories at the end of 
their lives, the subject is becoming more and more positioned as a discourse both within and between the countries it 
involves. The goal of this paper is two-fold. After establishing a theoretical premise based on Jeffery Alexander’s 
cultural trauma, the historical establishment that trapped these women and some testimonies of the women 
themselves will be given. After presenting their stories and the structures that forced these experiences, the re-
emergence of the discourse surrounding comfort women as a political tool will be tracked. Concluding this paper 
will summarize the issues with respect to the theories and attempt to further problematize the process of the creation 
of cultural trauma in light of the inherently gendered and dialectical discourse of these women’s, and their culture’s 
experiences. 
 
2. Experiment, Results, Discussion, and Significance  
 
 Sociologist Jeffrey Alexander defines cultural trauma as what “occurs when members of a collectivity feel 
they have been subjected to a horrendous event that leaves indelible marks upon their group consciousness, marking 
their memories forever and changing their future identity in fundamental and irrevocable ways”[1]. In the 
introduction to this book, “Towards a Theory of Cultural Trauma,” Alexander works to redefine previous notions of 
trauma, dissecting them between lay, enlightenment, and psychoanalytical models, all of which are used in social 
theory. Rather, he pushes for viewing trauma as being a selected event around which a discourse is created; in other 
words, Alexander views trauma as a process undergone on a cultural level. As a metaphor, he offers the comparison 
to “speech acts,” as certain groups are the ones who forward the event as traumatic to an audience and attempt to 
direct the discourse and incorporate it as a fundamental aspect of group identity. As the “casualty is symbolic and 
aesthetic,” Alexander proposes that there are a series of representations needed in the creation of cultural trauma: the 
nature of the pain, the nature of the victim, relation of the trauma victim to the wider audience, and the attribution of 
responsibility. The ‘carrier groups,’ the “collective agents of the trauma process,” that work to create these trauma 
processes are institutions, each possessing their own hierarchy and method, of which Alexander includes: religious, 
aesthetic, scientific, mass media, and state bureaucracy. He notes, however, that there are failures that occur; that is, 
not all traumatic events become traumas and not all processes are complete or accepted. In this instance, the 
positioning of comfort women exists as an element of a larger trauma process. The Japanese imperial project in 
Korea from 1876-1945 has served as a key component of framing Koreans as victims or survivors.  
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 The dying generation of comfort women has only helped isolate the experiences of these victims as a 
discourse, a part of the cultural trauma process. The application of Alexander’s required representations (the nature 
of the pain, the nature of the victim, relation of the trauma victim to the wider audience, and the attribution of 
responsibility), then, becomes easily manipulated and met. Employing these representations in this context, the 
nature of the pain becomes embodied in the comfort women’s being taken from their homeland and raped in both 
their physical selves and as a symbol for the nation as a whole. The nature of the victims then becomes symbolic as 
young, mostly virgin, women were targeted. With an increasing awareness to class, another layer is added to the 
culturally constructed imagining of women as defenseless as those taken to become comfort women are now both 
gendered weaker, but are more objectively economically vulnerable. Rooted in a shared Korean ethnicity, the 
comfort women are intrinsically placed in direct relation to the wider audience.  
 The increasing inability of these women to present alternative narratives, all theoretically bolstered by their 
first-hand experience, creates, in essence, a vacuum in terms of the attribution of responsibility. As shown, the 
attribution of trauma to the Japanese is obvious, though there exists also a level of accusation against the “wider 
audience.” By accusing Koreans of the time of failing to protect those taken or even harming those returned, the 
attribution becomes quickly problematized. Though the death of these women, sadly but certainly, helps in purifying 
the direction of the process towards framing Japan as the responsible party, it does not provide for a singular 
explanation for the overarching and rarely question placement of blame on Japan. 
 Alexander’s additional identification of institutions that direct events to become traumas (religious, 
aesthetic, scientific, mass media, and state bureaucracy) proves illuminating. Given that until 1987 the government 
was, in essence, a police state, the entire direction was dominated by the state bureaucracy, though it had the ability 
to access and utilize mass media while stifling other institutions. The monopoly on direction, then, allowed the state 
to all but erase alternative discourses and narratives of the cultural trauma, including those that it saw as harmful to 
its own, in this case the accusation of leading Korean officials, businessmen, and media moguls as profiting from 
allegiances with those “responsible.”  
 In the more recent context, then, the same level of examination must be used. Regarding the narratives set 
down by comfort women as being wronged by both the Empire and their own nation, it is important to keep in mind 
that these tales are intrinsically gendered. Particularly as it concerns the direction of the event as trauma inflicted by 
the Japanese, the institutions that represent, interpret, and disseminate the comfort women’s stories are male 
dominated. In the case of South Korean trauma, the mass media, state bureaucracy, and religious communities 
(though less so) remain firmly male controlled, leaving, in many ways, the feminist discourse secondary in light of 
the broader national-oriented. Arguably, for this, perhaps more inclusive, victim to be established, the blame cannot 
rest on any part of the whole. Beyond this, the domination of the direction by men may be seen as having a 
conscious, vested interest in deterring responsibility from being placed on themselves.  
 
3. Conclusions 
 
The need for Comfort Women to be acknowledged contributes in two ways to the creation of Cultural Trauma: the 
event itself and the denial of it. The question that rises is what importance this holds if it is acknowledged, as the 
creation of this has been a gendered, political issue. The catch-22 is that the elevation of this has been inherently 
entwined with the denial. Once it becomes acknowledged, the entire issue loses that inherent power, leaving it to 
become a submerged issue again. With such a question left, perhaps the best that can be said for cultural trauma as a 
theory is that it falls in line with the program set forth by Clifford Geertz in his effort to change the understanding of 
anthropology as a diagnostic, rather than predictive, field[2]. 
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Abstract.  This research will examine training with an 
augmented reality learning system to identify combat 
vehicles. Due to the increase in use of unmanned vehicles 
(UVs) for missions, a question arises: How do we best train 
operators to perform well when presented with a combat 
identification task. More specifically: (a) Is training using 
canonical  (front  and  side)  views  sufficient?  (b)  Due  to 
UAV perspective surveillance, are non-canonical/birds eye 
views necessary for optimal combat identification 
performance? (c) Would training with either perspective 
yield sufficient performance? 

 
 

1. Introduction 
 

During the gulf war 16 of 21 M1A1 (64.2 million 
dollars) Abrams tanks were destroyed by allied 
infantry  during  the  first  golf  war  [1].  In  addition, 
most fratricide accidents are due to the decision 
making of individual soldiers [2]. Due to the quantity 
of fratricide accidents, it is reasonable to question the 
reliability of current CID training methods. More 
specifically CID tasks are difficult due to the discrete 
class of objects being identified. Those objects share 
the same core features, and are easy to confuse with 
one another; especially from a frontal view. 

 
 
Fig. 1. First: German Leopard II, Second: Russian T-72. 

 
With perceptual limitations associated with remote 
perception (i.e. the keyhole effect), and the increase 
in use of unmanned vehicles (UVs) for missions, a 
question arises: How do we best train operators to 
perform well when presented with a combat 
identification task? This study seeks to answer that 
question through the utilization of an augmented 
reality learning system. Augmented reality is defined 
as a direct or indirect view of a physical, real-world 
environment with elements augmented by computer- 
generated sensory input (Grier et al., 2012). That is, 
digital information that is supplementing the real 
world environment. For the purposes of this study, 
the researchers will utilize an indirect version of 
augmented reality called BuildAR software. BuildAR 
Offers an engaging experience that captures the users 
attention. CID research has shown that training with 
1:35 models is superior to traditional methods 
(Keebler et al. 2007). Therefore, it is optimal to 
provide the participant with a three-dimensional 
experience. However, BuildAR software provides the 
ability to directly label critical cues. Therefore, users 
can be directed to key focal points. 
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Fig. 2. Augmented M1A1 with labels. 
 
2. Method 
 
Before training, participants are administered a brief 
biographical data form, a measure of video game 
expertise, a mental rotation, a spatial visualization 
task, and an associative memory task. Participants 
will be trained to identify 12 tanks. Each tank will be 
presented via the augmented reality software. 
Participants will be randomly assigned to view those 
models from either a canonical or birds-eye 
perspective. When presented with an augmented tank 
model, the researcher will guide the participant 
through each critical cue and ask the participant to 
directly point to each feature. 
 
 After learning all 12 tanks, the training participants 
received will be assessed using a custom combat 
identification (CID) measure. That measure will 
consist of 186 tank images from various viewing 
perspectives. Those viewing perspectives are, 
canonical side views, frontal views, and birds-eye 
views from all four cardinal directions. Images will 
be presented individually for five seconds. When the 
image disappears the measure will prompt the 
participant with three questions: (1) Do you 
recognize the vehicle? (2) Is the vehicle an enemy or 
an ally? (3) What is the name of the vehicle? The 
images will be presented randomly until all 186 
images have been shown to the participant.  
 

 
 

Fig. 3. UK Challenger. An example of an image presented by the 
CID Measure. 
3. Conclusions 
 
The data for this study is currently being collected. 
The researchers are anticipating a sample of 
approximately 60 participants. This section will 
introduce the researchers’ hypothesis.  
 
First, participants trained using the birds-eye 
perspective models will yield superior performance 
on the birds-eye CID stimulus images, than 
participants trained using the canonical perspective 
models. Second, participants trained using the 
canonical perspective models will yield superior 
performance on the canonical CID stimulus images, 
than participants trained using the birds-eye 
perspective models. Third, participants who identify 
as videogame experts will score significantly higher 
on the CID measure than participants who do not. 
Fourth, participants who score well on the three 
cognitive measures will exhibit superior CID 
performance. 
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Abstract. The North American Breeding Bird Survey indicates a long-term decline of the Dark-eyed Junco (Junco hyemalis). 
Strong flock fidelity and small overwinter home range of juncos makes them exceptional models for studies investigating 
seasonal mortality. Using varied food supply, I measured the site persistence of supplemented and unsupplemented flocks after a 
60-day period using mark and resight methods. The effect of food supplementation on overwinter site persistence was statistically 
significant in 2011, 2012, and 2013. Additionally, average daily temperature, snowfall, and snow accumulation significantly 
decreased persistence among unsupplemented flocks in cold winters (2011, 2013) compared to mild winters (2012). The 
expectation from literature is that absentee birds represent mortality rather than dispersal. Increased overwinter survival may 
reverse decline. 
 

Introduction 
The North American Breeding Bird Survey (BBS), a cooperative between the U.S. Fish and Wildlife Service and the 
Canadian Wildlife Service, estimates a survey-wide declining trend for Dark-eyed Junco populations. BBS 
monitoring programs indicate a long-term decline of nearly 2% annually from 1966-2010 [1]. Reduction of any 
avian population is alarming, because they are indicators of both ecosystem health and productivity, as well as 
providing ecosystem services, such as decomposition, pollination, and seed dispersal [2,3]. There is a plethora of 
hypotheses that provide explanations for avian decline, many of which are anthropogenic in nature [4]. One such 
hypothesis emphasizes that habitat fragmentation and agricultural intensification in the eastern and central United 
States, the overwinter habitat for J. hyemalis, is a major cause of decline for grassland birds [6].  My research 
objective is to advance current knowledge of avian demographics, particularly in the nonbreeding season. An 
emphasis on increased overwinter survivorship may halt abating population trends. 

 
Experiment, Results, Discussion, and Significance 

 
Methods 

 
In early December, J. hyemalis has completed its fall migration and established overwinter flocks, which are 
maintained until they begin spring migration in early March [5]. During the previous three years, we captured and 
uniquely color banded juncos (n=208) at the Wichita State University Biological Field Station, Ninnescah Reserve. 
Banding was permitted under WSU IACUC authorization #163. Birds were captured and banded at two sites from 1 
December-14 December, using mist nets baited with mixed seed. On 15 December, residual seed used for baiting at 
the unsupplemented site was covered with tarps, while seed at the supplemented site was continually replenished 
every five days through the overwinter period. Seed availability was constant at supplemented sites, and snow was 
removed following any accumulation. After a wintering period of 60 days (15 December-15 February), tarps were 
removed and seed was replenished at unsupplemented sites. We then intensely searched and observed each site for 
banded birds through 1 March. 
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Fig. 4. A comparison of percent assumed survival during the overwintering 
period between years. NOAA Quality Controlled Local Climatological Data 
Table seen on right.  

Results 

The effect of food supplementation was significant in three consecutive years [Figs 1, 2, & 3] Furthermore, average 
daily wind-chill, snowfall, and snow accumulation also significantly influenced assumed survival on 
unsupplemented flocks between the three years [Fig. 4] 

 

Figs. 1, 2, & 3, respectively. Represents marked birds 
newly accumulated (y-axis) over observation time (x-axis) 

Discussion 

A lessened density of seed stores could impose 
an increased habitat size requirement, leaving 
juncos at a higher risk of predation. The 
intensification of agricultural practices and an 
increase in Cooper’s Hawk (Accipiter 
cooperii) populations would make this a likely 
scenario [1]. Assumed survival of 
unsupplemented groups is strongly effected in 
cold years with high snowfall and 
accumulation. 

 

Conclusions 

This study emphasizes that annual decline may be due to decreased survival on the wintering grounds, a causality of 
habitat degradation and fragmentation (i.e low food availability/quality). Improved understanding of overwinter 
avian demographics will provide habitat managers with new standards for conservation and restoration.  
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2011�(1Dec‐1Mar)
Avg�temp�(windchill) 24.15�F

Avg�snowfall 0.20�in
Avg�snow�accumulati 0.70�in
2012�(1Dec‐1Mar)

Avg�temp�(windchill) 31.93�F

Avg�snowfall 0.03�in
Avg�snow�accumulati 0.02�in
2013�(1Dec‐1Mar)

Avg�temp�(windchill) 29.60�F
Avg�snowfall 0.28�in
Avg�snow�accumulati 0.91�in

X2= 30.73

df�= 1

p�< 0.001

X2= 6.968

df�= 1

p�< 0.01

X2= 32.582
df�= 1

p�< 0.001
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Abstract. The prevalence of mild traumatic brain injury military personnel is receiving national attention. This study focused on a 
review of the literature from government and military hospital sources relative to the identification and classification of brain 
injuries as well as treatment options available. The researcher also investigated the prevalence and symptoms of Post-Traumatic 
Stress Disorder in co-occurrence with mild traumatic brain injury. The role of speech-language pathologists in these treatment 
options was also explored in the literature in terms of assessment and intervention. Finally, personal interviews were conducted 
with six current active duty enlisted personnel with regard to their own experiences during active duty or deployment and their 
understanding of the traumatic brain injury on their personal and professional lives. 

 
1. Introduction 

 
The prevalence of mild traumatic brain injury in active duty military personnel is receiving national attention.  This 
study reviewed the literature available from government and military hospital sources relative to the identification, 
classification and treatment of brain injuries sustained by individuals in the military.  The researcher also 
investigated the prevalence and symptoms of Post-Traumatic Stress Disorder in co-occurrence with mild traumatic 
brain injury, using information released by the Department of Defense to garner an understanding of the symptoms 
that may overlap or co-occur with mild traumatic brain injury.  Post-Traumatic Stress Disorder is an anxiety disorder 
that occurs following a traumatic event such as military combat, terrorist attack or serious motor vehicle accidents.  
The literature review showed that the co-occurrence of mild traumatic brain injury with Post-Traumatic Stress 
Disorder is extremely high and appears to be related to the environment in which the brain injury is sustained. 
Throughout the evaluation of the literature it was noted by the researcher that while there are established systems for 
the treatment of mild traumatic brain injury in the military population there appeared to be discrepancy in the 
number of injured individuals and the number of treated individuals.  The research presents that this discrepancy is 
caused by a civilian individual’s lack of awareness about the symptoms of mild traumatic brain injury.  These 
symptoms can be mild enough that many individuals choose not to receive treatment and instead compensate using 
other means. 
 
2. Experiment, Results, Discussion, and Significance 
 
In order to gather information about personal experiences, the researcher conducted a total of six interviews with 
current active duty enlisted personnel (5 men and 1 woman) with regard to their own experiences during active duty 
or deployment and their understanding of the potential impact of traumatic brain injury on their personal and 
professional lives.  Of those interviewed, 4 participants have been on an overseas deployment lasting as long as 16 
months; one of those 4 (Male B) has been deployed multiple times for no less than 9 months with each deployment.  
The one participant who has not been deployed, Male C, has also been in the military for the shortest amount of 
time, 3 years.  The female (A) has had the longest time in the military (active for 30 years). 
During the interview process the researcher used a standard questionnaire that included questions such as:  how long 
have you been enlisted in the military, have you ever been deployed, were you injured while deployed, were you 
ever assessed after your injury, have you noticed any lasting side effects from the injury, would you have changed 
anything about the process of re-entering civilian life.  
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3. Conclusions 
 
A major finding from these interviews is that of those interviewed, all 5 who have been deployed have self-reported 
being injured and displayed symptoms of mild traumatic brain injury.  These individuals indicated, however, that 
they would prefer to turn to other military personnel than to medical professionals for assistance due to a factor 
called a “Med Board”.  A “Med Board” occurs when an enlisted man or woman is flagged as unfit for duty due to 
medical implications.  When this happens to an individual, that person is reduced on hours and the ability to 
participate in activities which results in a reduction in pay.  Of the individuals interviewed, three of the five said that 
the possibility of a Med Board was a major consideration for them before requesting treatment for physical or 
mental ailments.  The individuals also indicated that they exhibited several symptoms of mild traumatic brain injury 
such as: trouble forming appropriate social relationships, planning, word finding and heightened awareness.  One 
participant discussed his anxiety when riding in elevators or eating at busy restaurants.  He indicated that for his own 
peace of mind he frequently needed to be at the back of the elevator or in a corner booth of the restaurant to be able 
to see the other people present and their movements. 
 
The interview process uncovered important information in regards to how therapy should be conducted with these 
individuals.  As speech pathologists we need to be aware of the heightened anxiety and preference to not seek 
treatment.  In order to treat the heightened anxiety, clients may request to sit with an unhindered view of the door.  
This is a simple solution to what may be a major problem in completing therapy and should be attended as quickly 
as possible.  In regards to planning, it will be necessary to implement strategies like personal agendas and 
appointment cards to assist with scheduled events.  These are strategies that many individuals use every day and can 
greatly benefit a client with very little expense.  Finally, the major concern that 4 of the individuals interviewed 
indicated that they would not seek treatment if they felt that they could compensate without treatment.  In order to 
better help this population it may be beneficial for communities to start support groups for military personnel that do 
not require reporting to insurance but still provide necessary skills to the individuals.  As speech pathologists it is 
essential to familiarize ourselves with our clients and create strong connections to facilitate therapy.  This is 
important because from these interviews we can assume that many individuals will turn to comrades as opposed to 
professionals.  If we do not create these connections then it is likely that our client will see little progress and will 
leave therapy after a short time. 
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In the recent years, the use of nanomaterials has increased 
exponentially. In spite of the extensive research in this field, 
some areas are not completely understood, one of them being 
nanosafety.  Because  of  their  size  and  shapes,  these 
nanomaterials have the ability to be easily absorbed in the 
biological and the ecological systems and interfere with them by 
hampering smooth functioning. In this study, MTT Assay was 
used to evaluate the nanosafety of carbon based nanomaterials 
(Carbon Nanowire, Graphene and Carbon Nanotubes). All of the 
nanomaterials exhibited various levels of cytotoxicity. The level 
of cytotoxicity was dependent on the concentration, the size and 
shape  of  the  nanomaterial.  Smaller  particle  sizes  exhibited 
higher cytotoxicities, which may be useful for the students, 
scientists, engineers and other participants who involve in these 
nanomaterials. 

 
1. Introduction 

 
Nanotechnology holds the promise to change the world. It 
is presently at the forefront of almost every field of 
research be it – electronics, structures, construction, 
medicine, paints and coatings, storage, fuel cells, energy 
saving, military etc [1]. At the nanometer scale, certain 
materials exhibit new properties which are otherwise not 
exhibited at the macro scale. Carbon nanowires are a one- 
dimensional array of carbon atoms which are threaded 
through carbon nanotube [2, 3]. Carbon nanotubes are 
allotropes of carbon in the shape of a tube having nano 
scale diameter [4]. Graphene is a single-atom-thick sheet 
of sp2-bonded carbon atoms in a closely packed 
honeycomb two-dimensional [5]. It has a unique form. 
Most of the nanomaterials have a high aspect ratio which 
makes them sharp needle like structures. These 
nanomaterials due to their small scale and needle-like 
morphology can enter the biological cells easily and once 
they enter they can cause complete destruction of the cell 
by necrosis.    The possibility of nanomaterials having an 
adverse impact on human health and the environment has 
been a cause of concern [1, 6]. These nanomaterials have 
numerous applications in the technological world, most of 

which would involve occupational or public contact with 
biological systems. It is hence essential to understand the 
nature of the material and timely take preventive steps. 
MTT that is a type of colorimetric assay in which (3-(4, 5- 
Dimethylthiazol-2-yl)-2,  5-diphenyltetrazolium  bromide 
is used as the reacting agent. In MTT assay the yellow 
tetrazolium  salt  (MTT)  is  reduced,  in  the  present  of 
metabolically   active   cells,   to   form   insoluble   purple 
formazan crystals [7,8]. 
 
2. Experiment, Results and Discussion, 
 
The MTT assay was carried out on carbon nanowire (100 
ply), graphene nanoflake Ffigure 1), carbon nanotubes 
(multiwall carbon nanotubes, 10-20nm diameter, 1-2µm 
length, Figure 2). 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 – SEM image of graphene powder/flakes 

 
Figure 2 – SEM image of multiwall carbon nanotubes 
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The nanomaterials were soaked in the DMEM solution for 
1-10 days in an incubator at 37°C and this nano-rich 
solution was separated and stored. The solution was then 
diluted to concentrations from 1:1 to 1:32. 200µl of the 
solution added to the fibroblast cells in a 96 well plate. 
The fibroblast cells are shown in figure 3. The cells in 
each plate were the same. They were incubated for 3 days 
after which 20µl of MTT was added to each well. The 
yellow MTT is reduced to purple formazan in the 
mitochondria of the living cells. The percentage of living 
cells can be estimated by the level measuring the 
absorbance of the colored solution. A spectrophotometer 
at 590nm was used to measure the absorbance. The results 
have been discussed further. 

 
Figure 3 – Microscopic image of cultured fibroblast cells. 

 

 
Figure 4 - Graph showing the effect of dilution on the 

cytotoxicity of carbon wires, graphene and carbon 
nanotubes. 

 
From the graph in figure 4, it can be clearly seen the level 
of cytotoxicity is the highest in graphene followed by 
carbon nanotubes and then carbon nanowires. Graphene 
powder is very fine and has higher level of hydrophilicity 
as compared to the other two. Besides that it is much 
smaller in size as compared to carbon nanotubes. Due to 
this it can easily penetrate the cells and cause complete 
necrosis at higher concentrations. 
 
The effect of dilution on cytotoxicity of carbon nanowire 
is minimal. The reason for this effect was because of the 
single dimensional threaded structure of the nanowire, 
which is made by tightly twisting nanotubes together into 

a single unit. These nanotubes are not free to disperse into 
the medium (DMEM) and hence the total amount of 
medium in contact with the external surface of the 
nanowire remains constant. All the other cytotoxicities are 
concentration dependent. With a decrease in the 
concentration the cytotoxicity of the nanomaterials also 
decreases.  
 
3. Conclusions 
 
Carbon nanowire has the least cytotoxicity which makes it 
safest material out of the three. They are known to have 
excellent mechanical properties and fairly good electrical 
properties, which make them useful in bio sensors, 
implant strengthening, high performance composites etc. 
Many applications also use graphene and carbon 
nanotubes and due to their exceptional properties their 
applications are bound to increase in the near future. 
Rules and regulations must be in place to prevent 
occupational or public toxicity due to these nanomaterials. 
A separate standards body must be formed which foresees 
the safe and ethical use of nanomaterials and 
nanotechnology. 
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Abstract. Within academia few constructs are so often talked about yet so poorly understood as academic entitlement. 
Using AE scales, this study evaluates the latent variables of AE in grading as well as the relationship of these factors to 
demographic variables including gender, nationality, and age. Using a factor analysis, three latent variables were found 
including effort expectancy (EE), academic sociopathy (AS), and negotiation (Ne). Analysis revealed reliable 
relationships between these factors and the demographic variables.  These results suggest trends in the level and type of 
AE based on gender, age and ethnic identity, therefore, it may be possible to combat AE conflict with awareness of 
expectations and communication about rights and responsibilities of the student and instructor. 

 
Introduction 
Existing research into academic entitlement typically involved understanding the structure of the construct. Previous 
studies have shown the relationship between AE and narcissism and other personality characteristics (Raskin & 
Terry, 1988; Campbell, W. K., et al, 2004). Most other research has involved uncovering the latent factors of AE 
(Chowning & Campbell, N. J., 2009). To date, no research has been conducted specifically examining the 
relationship between demographic variables and AE. Because of this lack of research regarding potential 
demographic correlates to AE, this research aims to address any such relationships. Using existing items from these 
scales relating to grades, the goal of this research is to understand the relationship between gender, ethnicity, 
nationality issues, and age and the latent factors of AE as it relates to grading. It is expected that the results of a 
factor analysis will demonstrate that academic entitlement in grading involves comparable factors to those for the 
broad construct of AE and that the gender, ethnicity, nationality and age of the students will be significantly related 
to the grading AE factors. 
 

Methods  
Academic Entitlement Questionnaire 
A focus group of undergraduate psychology students was created to analyze the existing measures of AE and choose 
which items addressed grading directly. 23 items were selected for the current research. The AE items were 
presented as statements which participants could respond to on a five point Likert scale in terms of how strongly 
they agreed or disagreed with the statement. Demographic data were also collected. 
 
Participants 
352 undergraduate students completed the questionnaire. 227 of the participants identified themselves as female. 
315 students reported being born in the United States. Age of participants ranged from 17 to 56.  
 
Procedure 
The questionnaire was made available online with the Wichita State University research system, SONA.  
 

Results 
Factor analyses were conducted on the 23-item AE measure with the use of the PROMAX rotation method. Velicer's 
Minimum Average Partial (MAP) Test was run in order to determine the number of factors within this measure. A 
principal axis analysis using a PROMAX with a Kaiser normalization rotation and pairwise deletion was conducted 
on the factors to determine factor loadings.	  Three factors were confirmed and labeled as Effort Expectancy (EE), 
Academic Sociopathy (AS) and Negotiation (Ne). 
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Independent t-tests were conducted on the interaction of factor scores and gender. The AS factor (which did not 
meet the standard for equal variances) suggested a significant difference between males (M=.210, SD=.991) and 
females (M=-.128, SD=.847); t(346)= -3.210, p <.003. The Ne factor also showed significant differences between 
males (M=.231, SD=.991) and females (M=-.135, SD=.864) ; t(346)= 3.758, p < .001. 
Using an ANOVA, there was a significant effect for ethnicity on factor EE [F(3, 328) = 5.314, p < .001] and factor 
AS [F(3, 328) = 5.049, p < .003]. 
 

A between subjects ANOVA was conducted to compare the effect of nationality issues on factor scores. There was a 
significant effect of nationality issues on factor EE [F(2, 343) = 5.353, p < .006] and factor MA [F(2, 343) = 3.430, 
p < .04].  
Using a Pearson product-moment correlation a significant correlation was found between age and factor EE [r = -
.181, n =350, p < .002], and factor AS [r = -.141, n =350, p <.01]. 
 
Discussion 
The three factors found here are consistent with three of the five factors found in existing research. This suggests 
that even within a sub-category of AE, grading, the characteristics of AE remain.  
 

Demographic analyses supported conclusions that may contradict previous assumptions about AE. First, the data 
suggest that males score higher on average on AS and Ne. This implies that males tend to support more unethical 
practices, confrontation and negotiation in achieving a desirable grade. Results also indicate that white students 
score lower on EE and AS, suggesting that white students believe effort should be considered less in grading than 
Asian and Hispanic students and white students are less likely to endorse unethical behavior to achieve a desired 
grade. This same trend on these two factors was shown for nationality, with US born students scoring lower on EE 
and AS than their foreign-born counterparts. Age related negatively to both of these factors. This suggests that 
younger students believe effort should be considered more in grading than older students and younger students are 
more likely to endorse unethical behavior to achieve a desired grade.  
 

Understanding these variables, their correlates and their utility becomes quite beneficial to universities and their 
instructors. Understanding academic entitlement can better enable us within academia to anticipate students’ 
expectations of both their teachers and their institutions, and thereby better respond to those expectations. One 
important step will be to set clear expectations within the classroom. This step is especially relevant to the findings 
of this current study. Looking at grading independently, classroom expectations become clearer through the use of 
these three factors.  
 

Conclusions 
1. The factors of AE in grading are consistent with those found in the general AE construct 
2. Males are more likely to endorse negotiation and unethical behavior in the pursuit of desired grades. 
3. White students are less likely than Asian and Hispanic students to believe effort should be considered in grading and unethical 
behavior is acceptable to obtain a desired grade. 
4. US born students are less likely to believe effort should be considered in grading and unethical behavior is acceptable to obtain 
a desired grade. 
5. The older the students, the less likely they are to believe effort should be considered in grading and unethical behavior is 
acceptable to obtain a desired grade. 
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