PROCEEDINGS
R
E
IN S
4th Annual Symposium on
Graduate Research and Scholarly Projects

April 25, 2008
Eugene Hughes Metropolitan Complex
Wichita State University
Symposium Chair
David M. Eichhorn

Editorial Board Members for 2008 GRASP Symposium
Editors
Ted Adler, Assistant Professor, Ceramics (Fine Arts)
George Bousfield, Professor, Biology (LAS_Natural Sciences)
George Dehner, Assistant Professor, History (LAS_Humanities)
Anthony DiLollo, Assistant Professor, Comm. Sci. and Disorders (Health Prof.)
Patricia Dooley, Professor, Communication (LAS_Social Sciences)
Kathy Downes, Associate Dean, University Libraries
Mara Alagic, Professor, Curriculum and Instruction (Education)
Kathleen Lewis, Associate Professor, Physical Therapy (Health Professions)
Abu Masud, Professor, Industrial and Manufacturing Engineering (Engineering)
Sue Nyberg, Assistant Professor, Physician Assistant (Health Professions)
Jodi Pelkowski, Associate Professor, Economics (Business)
T.S. Ravigururajan, Associate Professor, Mechanical Engineering (Engineering)
Editors-in-chief
David M. Eichhorn, Associate Dean, Graduate School
Susan Kovar, Dean, Graduate School

Sponsors of 2008 GRASP Symposium
Graduate School
Office of Research Administration
University Libraries

1

2008 GRASP Winners:
Oral Division:
1st place: Amie McKibban, Psychology, “Assessing Academic (Dis)honesty: A Factor Analytic
Study”
1st place: Penny Bolton, Rachel Pittman, Sarah Stucky, Physical Therapy, “Effects of Cold Packs
on Hamstring Flexibility”
3rd place: Khan Habeeb Ur Rahman, Mechanical Engineering, “Mist Cooling System for Drilling
of Composites”
4th place: Kimmie Lennington, Cindy Sappok, Katie Harrell, Physical Therapy, “Accuracy of
Pedometer Steps and Time During Adapted Physical Education for Youth with Developmental
Disabilities”
5th place: Melanie Haspels, Communication, “Will You Be My Facebook Friend?”

Non-oral Division:
1st place: Julie Shrack and Erin Stump, Physician Assistant, “Kansas Pharmacists’ Knowledge
and Beliefs Regarding Over-the-Counter Emergency Contraception”
2nd place: Shubha Shrestha, Biological Sciences, “Causes of Variation in Damage by Folivores:
The Role of Ecosystem Productivity and Habitat Complexity”
3rd place: Shelli Hill, Stevie Scott, Brenda Swanson, Physical Therapy, “Correlation Between
Berg Balance Rating and Triceps Surae Strength in an Elderly Population”
4th place: Jessica Dickinson, Shawna Doty, Jason Mettling, Justin Rohrberg, Physical Therapy,
“Accute Effect of 30 and 60 Second Static Hamstring Stretch Holds on Knee Flexion Strength”
5th place: Seyed Sajjadi, Industrial and Manufacturing Engineering, “Uncertain Location Routing
Problem (LRP) Integrated to Inventory Considering Space Limitation”

People’s Choice:
Rachel Pearson, Psychology, “Sexual Satisfaction and Commitment”

2

2008 GRASP Symposium Program
8:00 – 8:30 Registration
8:30 – 8:45 Opening Remarks
David Eichhorn, Associate Dean, Graduate School and GRASP Chair
Susan Kovar, Dean, Graduate School
Gary Miller, Vice President for Academic Affairs and Research
Larry Spurgeon, Senior Lecturer and URCAF Chair
8:45 – 9:15 Keynote Address, Dr. Ada Sue Hinshaw, U. of Michigan
“Research at Work Changing Health Care”
9:15 – 9:30 Break/Poster Viewing
9:30 – 10:30 Oral Session 1, Kamran Rokhsaz, moderator
presenters: B. Baril, B. Bivens, L. Brown, J. Travis, D. Kerstetter, A. Paul,
J. Christensson, G. Mouzon, J. Petrovic

10:30 – 10:45 Break/Poster Viewing
10:45 – 12:05 Oral Session 2, Tim Quigley, moderator
presenters: J. Gard, J. Bullinger, B. Ziegler, A. Mohr and E. Wegner Busch,
Z. Li, K. Eaves, Z. Kral, A. Schrag

12:05 – 1:00 Lunch/Poster Viewing
1:00 – 2:30 Oral Session 3, Preethika Kumar, moderator
presenters: K. Lennington, R. Gandikota, K. Ashley, J. Humiston, H.
Koushyar, M. Haspels, A. Stephanopoulos, T. Emami, A. McKibban

2:30 – 2:45 Break/Poster Viewing
2:45 – 3:35 Oral Session 4, David Wright, moderator
presenters: S. Stucky, G. Koralegedara, P. O’Neal, O. Dziadkowiec, K.H.Ur
Rahman

3:35 – 4:15 Break/Poster Viewing
4:15 – 5:00 Awards Ceremony, Donald Beggs, President of WSU
Judges for 2008 GRASP Symposium
Jim Bann, George Bousfield, Barbara Chaparro, George Dehner, Tony DiLollo, Pat Dooley,
Kathy Downes, Brian Driessen, Twyla Hill, Mary Koehn, Abu Masud, Kamesh Namuduri, Sue
Nyberg, Jodi Pelkowski, Glyn Rimmington, Royce Smith, Mike Rogers, John Watkins, Cam
Wilson, Christian Wolf
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2008 GRASP Symposium Proceedings
B. Baril, B. Bivens, L. Brown and J. Travis, “The Effects of Generalized Joint
Laxity and Shoulder Joint Laxity on Shoulder Joint ROM”

Pg.9

D. Kerstetter and C. Leavitt, “Spectroscopic Investigation of Hydrogen Atom
Transfer in the McLafferty Rearrangement”

Pg.11

A. Paul, “Attitudes of Kansas Primary Care Physicians Toward Mandatory Human
Papilloma Virus Vaccination of Adolescent Girls: A Pilot Study”

Pg.13

J. Christensson, “Forecasting the Sales of Light Trucks in the United States”

Pg.15

G. Mouzon, “Operational Method for Minimization of Energy Consumption and
Total Tardiness on a Single Machine”

Pg.17

J. Petrovic, “Objectivity: Tool of the Trade”

Pg.19

J. Gard, S. Bastian, B. Lehecka, M. Weber, “The Acute Effects of Static Stretching Pg.21
on Leg Extension Power: Quadriceps Torque Production After a 30-Second Static
Stretch Versus No Stretch”
J. Bullinger, “Recent Advances in Cyanoscorpionate Chemistry: Complexes with
Co(II), Mn(II), Ni(II)(cyclam)”

Pg.23

B. Ziegler, L. Fetters, “Validity of Field Measurements for Body Composition”

Pg.25

A. Mohr and E. Wegner-Busch, “Utilization of Pharmacists during Trauma
Resuscitation in Level I and II Trauma Centers: A National Survey”

Pg.27

Z. Li, “Simulation-based Decision Making for Maintenance Policy Selection of
Complicated Systems”

Pg.29

K. Eaves, “Where Is The Love? How Parenting Magazines Discuss the Mommy
Wars and Why It Matters”

Pg.31

Z. Kral, “Detection of Damage in Metal Lap Joint by Combined Passive and Active Pg.33
Methods”
A. Schrag, “In The Shadows of the Big Houses: Non-Elite Settlements at Uxbenka,
Belize”

Pg.35

K. Lennington, C. Sappok, K. Harrell, “Accuracy of Pedometer Steps and Time
During Adapted Physical Education for Youth with Developmental Disabilities”

Pg.37
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R. Gandikota, Evaluation of the Cure State and Water Content at Carbon Fiber
Containing Composite Surfaces”

Pg.39

K. Ashley, What Are The Effects of Focused Fluency Practice on Reading Rate,
Motivation, and Interest in Reading for Struggling Primary Students?”

Pg.41

J. Humiston, Demographics and Disease Profile in an Urban Public Primary Care
Clinic: Implications for Indigent Care, Insurance and Health Care”

Pg.43

H. Koushyar, “Micromechanical Modeling of Ferrite/Pearlite Steels in Metal
Cutting”

Pg.45

M. Haspels, “Will You Be My Facebook Friend?”

Pg.47

A. Stephanopoulos, “Scourge of the Osage from the Hand that Held the Quill”

Pg.49

T. Emami, “’H’ Weighted Sensitivity Design of an Arbitrary Order Transfer
Function with Time Delay, using PID Control”

Pg.51

A. McKibban, “Assessing Academic (Dis)Honesty: A Factor Analytic Study”

Pg.53

P.Bolton, R. Pittman and S. Stucky, “Effects of Cold Packs on Hamstring
Flexibility”

Pg.55

G. Koralegedara, “Microbial Reef Reservoirs at Little Cedar Creek Field, Conecuh Pg.57
County, Alabama”
P. O’Neal ,“MoveIt! A Program to Increase Physical Activity in Fifth Graders”

Pg.59

O. Dziadkowiec, “Real Choice Systems Transformation Initiative”

Pg.61

K.H. Ur Rahman, “Mist Cooling System for Drilling of Composites”

Pg.63

A. Hook, “Evaluating the Effect of Cultural Competency Education on Physician
Assistant Student Activities”

Pg.65

J. Dickinson, S. Doty, J. Mettling and J. Rohrberg “Acute Effect of 30 and 60
Second Static Hamstring Stretch Holds on Knee Flexion Strength”

Pg.67

G.B. Malla, “Extending Piecewise Exponential Estimator of the Survival Function”

Pg.69

E. Asmatulu, “Transportation and Distribution of Future Energy: Biofuel”

Pg.71

J. Clark, “Kansas Employers Compliance with Healthy People 2010 Initiatives
Targeting Health Promotion in the Workplace”

Pg.73

5

J. Bryan, “Discovering the Best Vocabulary Teaching Strategies for Elementary
Students Learning English as a Second Language”

Pg.75

M. Phelps, “Classification and Regression Trees as Alternatives to Regression”

Pg.77

A. Ahmady and M. Assadi, S. Muthuswamy, “Analysis of the Effect of Carbon
Monoxide Exposure on Accidents/Incidents in General Aviation Aircraft”

Pg.79

P.K. Mitikiri, “Rate Distortion Analysis for Conditional Motion Estimation”

Pg.81

R. Williamson and A. Armour, “Factors Influencing Rural Physician Assistant
Practice”

Pg.83

B. Oberle, “The Osce Compared to the Packrat as a Predictor of Performance on
the Pance”

Pg.85

T. Hayes, “Iron Based Earthenware in a Forced Reduction Atmosphere”

Pg.87

[Article removed on request due to copyright restrictions ]

Pg.89

C. A. Probst, “Ratings of Physicians Relying on Experts Versus Physicians
Relying on Decision Aids”

Pg.91

J. Shrack and E. Stump, “Kansas Pharmacists’ Knowledge, Attitudes and Beliefs
Regarding Over-The-Counter Emergency Contraception”

Pg.93

J. Christensson, “Geographical Exchange Rate Pass-Through in the United States”

Pg.95

R. Pearson, “Sexual Satisfaction and Commitment”

Pg.97

K. Skibba, “Does Conceptual Learning Improve a Student’s Level of Confidence in Pg.99
Math?”
S. Fagan and T. Wright, “Satisfaction of Specialist Physicians with Patient
Referrals from Physician Assistants: A Pilot Study”

Pg.101

M. Assadi, “Modeling and Optimization of a Health Care System”

Pg.103

A. Cotter, “Pilgrimage and its Effects on San Paolo Fuori le Mura During the
Middle Ages”

Pg.105

S. Shrestha, “Causes of Variation in Damage by Folivores: The Roles of
Ecosystem Productivity and Habitat Complexity”

Pg.107

Shelli Hill, SPT, Stevie Scott , B. Swanson, “Correlation Between Berg Balance
Scale Rating and Triceps Surae Strength in an Elderly Population”

Pg.109
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A. Kroupa, “A Work-Based Walking Program for Older Women”

Pg.111

K. Dennill, “Prevalence of Pre-Professional Health Professional Students at
Wichita State University Attending a High School Biomedical Program”

Pg.113

C. Watson, “Health Care Provider’s Cultural Competency with Latinos”

Pg.115

C. Lambdin, “The Great Between-Subjects Assumption”

Pg.117

K. Jacobs, “Differences in Note-Taking Strategies”

Pg.119

T. Carlson, “Do Babies Increase Vocabulary by Viewing Baby Media?”

Pg.121

Q. Iqbal, “Optimal distillers distribution planning in an ethanol supply chain”

Pg.123

S. R. Sajjadi, “Uncertain Location Routing Problem (LRP) Integrated to Inventory
Considering Space Limitation”

Pg.125

T. Tran, “Expression of a Novel Follicle Stimulating Hormone Glycoform”

Pg.127

D. Moreno and C. Just, “Teacher Training for Head Start Classrooms”

Pg.129

C. Dudley, “Changes in Prevalence of Stress Urinary Incontinence in Morbidly
Obese Patients Following Bariatric Surgery”

Pg.131

E. Fenili, T. Osborne, K. Ewertz, H. Farney, “Physical Activity Levels of
Students with Developmental Disabilities in the School Setting”

Pg.133

E. Lambertz, “Addressing the Gender Gap in Student Achievement”

Pg.135

L. Ohlemeier, “The Perceptions of Physician Assistants Regarding Doctorate Level
PA Education”

Pg.137

L. Fox, “The Effects of Oral Assessments in the Classroom”

Pg.139

M. Mark, “The Effects of Kiln Atmosphere on Glaze Color and Texture”

Pg.141

A. Ahmady, “Review and Classification of Kansei Engineering and Its
Applications”

Pg.143

A. Ahmady, “Determination of Carbon Monoxide Detector Location in General
Aviation Aircraft to Improve Safety”

Pg.145

H. Reif, “Extensive Arthroscopic Release of the Stiff Total Knee to Improve Range
of Motion after Arthrofibrosis”

Pg.147
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Y. Kollalpitiya, “Transport of Tryptophan and Tryptophan Derivatives into
Neuronal Cells”

Pg.149

D. M. E. Rodas, “Wichita Youth Empowerment Partnership: A Community
Assessment of District One”

Pg.151

A. Helten and A. Johnston, “Utilization of Mid-Level Providers in Trauma
Centers: A National Survey”

Pg.153

M. Robertson, J. Odgers, J. Young, “Heart Rate Changes Comparing Free Weight Pg.155
VS Elastic Resisted Tubing”
E. Maligaspe, “Design and Studies of Self-Assembled Cofacial Zinc
Phthalocyanine Dimer Complexed with Fullerne(s)”

Pg.157

M. Shao, “The Impacts of Greenhouse Gas Regulation on the Electric Power
Industry”

Pg.159

H. Wilson, “The Effect of Rereading Text at a Student’s Instructional Level Upon
Reading Fluency”

Pg.161

M. Steadham, “Implementation of Sepsis Guidelines in Kansas Hospitals”

Pg.163
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The Effects of Generalized Joint Laxity and Shoulder Joint Laxity
on Shoulder Joint ROM in Swimmers
Beth Baril, SPT, Brenda Bivens, SPT, Lindsay Brown, SPT, *Janette Travis, SPT
Department of Physical Therapy, College of Health Professions

Abstract. There has been considerable research on the overhead athlete concerning shoulder biomechanics and the resulting pain
and injuries that develop, however, there have been limited studies specific to swimmers. Swimmers were of interest because
they appear to require greater shoulder mobility for efficiency in competitive swimming techniques. This study focused on
uninjured, young competitive swimmers and the biomechanics of the uninjured shoulder. This study examined the relationship
between the inferior sulcus test (shoulder joint laxity) and the Beighton Mobility Scale (generlaized joint laxity); and between
laxity, as measured by these scales, and shoulder range of motion. The subjects were adolescent volunteers from a local swim
club with a variety of years of swimming experience. The Beighton Mobility Scale, bubble inclinometer, and inferior sulcus test
were utilized to measure generalized joint laxity, shoulder range of motion and shoulder joint laxity respectively. Results
revealed no correlation between the Beighton Mobility Scale and the inferior sulcus test or between generalized and shoulder
joint laxity and shoulder range of motion.

1. Introduction
There has been considerable research on the overhead athlete concerning shoulder biomechanics and the resulting
pain and injuries that develop, however, there have been limited studies specific to swimmers [1]. Swimmers were
of interest because they appear to require greater shoulder mobility for efficiency in competitive swimming
techniques [1]. Studies related to swimmers dealt primarily with pain and injuries [1]. This study focused on
uninjured, young competitive swimmers and the biomechanics of the uninjured shoulder. Little is known about the
normal physiological laxity in asymptomatic shoulders of swimmers [1]. There is also limited knowledge available
concerning the physiological effects of shoulder joint laxity and generalized joint laxity [2,3].
Hypermobility, an excessive motion compared with normal range of motion (ROM), [1] whether it be
generalized or in specific joints, and/or altered ROM are discussed as potential risk factors for injuries during
sporting activities [1]. At this point there is no consensus suppporting a causal relationship [1]. If a strong
correlation were to be established, it may have significant implications for sport screening and injury prevention
strategies [2]. If a relationship between two testing methods for detecting excessive joint mobility was discovered,
this would enable clinicians to use time more efficiently during the evaluation process.
The purpose of this study was threefold: 1) examination of the relationship between excessive mobility in the
shoulder joint and generalized joint laxity, 2) examination of the relationship between shoulder joint laxity and
changes in shoulder internal rotation (IR), external rotation (ER), and extension (ext) ROM, and 3) examination of
the relationship between excessive mobility in joints throughout the body and changes in shoulder ROM.
2. Experiment, Results, Discussion, and Significance
A convenience sample of 43 adolescent male (17) and female (26) swimmer volunteers was studied. Written
consent from legal guardians and assent from each individual were obtained. All participants had no previous
history of shoulder surgery, no injuries within the last year which restricted participation in practice or competition
for at least one week’s time, and no present complaints of shoulder pain. Each participant was tested at their
respective facility, using the same equipment. For increased reliability, examiner 1 (intrarater reliability 0.896) was
responsible for conducting the Beighton mobility test, examiner 2 positioned the participant at end ROM while
examiner 3 (intrarater reliability IR=0.899, ER=0.978, ext=0.969) measured the partcipant’s ROM, and examiner 4
(intrarater reliability 0.917) performed the sulcus test for every participant.
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To measure generalized joint laxity, the Beighton Mobility Scale was utilized. For this procedure, the participants
were responsible for completing the following movements upon instruction and demonstration from the researcher:
1)Pull the thumb down to touch the forearm, 2)Pull the little finger back › 90 degrees, 3) Hyperextend the elbow ›
10 degrees. 4) Hyperextend the knee › 10 degrees, and 5) Bend to place palms on the floor while keeping knees
straight. The participant received one point per side per action that they were able to successfully complete. Points
were added up and scored over the total number of points available (9). The participant was considered hypermobile
if the score was greater than or equal to 5/9 [4]. To measure shoulder ROM a bubble inclinometer was used.
Rotational ROM was measured with participant lying on his/her back, while extension ROM was measured with
participant prone with head turned away from test side. To measure shoulder joint laxity, an expereinced examiner
performed the sulcus test. For this procedure, the participant sat with the arm by the side and the shoulder muscles
relaxed. The researcher grasped the participant’s forearm below the elbow and pulled the arm downward. Grades of
0-3 were assigned based on the amount of downward movement [5].
Results revealed no significant difference (NSD) between sulcus grades and each ROM measurement, NSD
between Beighton scores and each ROM measurement, and no association (NA) between sulcus grades and
Beighton scores. The NSD hypotheses were analyzed using the One-Way ANOVA while the NA hypothesis was
analyszed using a Chi-Square test.
Table 1. Characteristics of subjects (n=43)
Age in years
Height in cm
Mean
13.93
162.51
Std Dev
2.9
11.2

Weight in kg
53.68
12.0

Table 2. Percent of subjects scored on Beighton and sulcus tests
2
3
4
5
6
0
1
Beighton #
14.0
9.3
30.2
18.6
18.6
7.0
0.0
Sulcus*
20.9
39.5
32.6
7.0
#= Represents scores 0-9
*= Represents grades 0-3

ER in degrees
120.53
16.2

7
2.3

8
0.0

IR in degrees
73.77
17.6

Ext in degrees
74.91
11.6

9
0.0

Based on these results, the sulcus (shoulder laxity) cannot be substituted for the Beighton scale (generalized
laxity) as a clinical measurement for generalized joint laxity. This supports findings in previous research that
general joint laxity was not a feature of those found to have shoulder laxity [2, 6]. In swimmers used in this study,
the degree of shoulder laxity (sulcus) or generalized joint laxity (Beighton) does not appear to influence any changes
in shoulder joint ROM. This supports a previous study in which no correlations were found between these variables
[2].
3. Conclusions
The results of this study conclude that generalized joint laxity cannot be inferred from shoulder joint laxity, nor
can these variables infer shoulder joint ROM measurements.
4. Acknowledgements
The authors wish to thank Robert Manske DPT, MEd, SCS, ATC, CSCS, faculty research advisor, for his help
and support throughout the course of this study. We would also like to thank Barbara S. Smith, PhD, PT, for her
help and statistical expertise. We would also like to thank the Department of Physical Therapy, the Aqua Shocks
and coach Steve Buehne, the Wichita Swim Club and coach Eric Nelson, the DPT class of 2009, and Wichita State
University for support, participation, and the utilization of testing equipment and facilities.
[1] Jansson A, Saartok T, Werner S, Werner S, Renstrom P. Evaluation of general joint laxity, shoulder laxity and mobility in competitive
swimmers during growth and in normal controls. Scand J Med Sci Sports. 2005;15(3):169-176.
[2] Sauers EL, Borsa PA, Herling DE, Stanley RD. Instrumented measurement of glenohumeral joint laxity and its relationship to passive range of
motion and generalized joint laxity. Am J Sports Med 2001;29:143-150.
[3] Zemek MJ, Magee DJ. Comparison of glenohumeral joint laxity in elite and recreational swimmers. Clin J Sport Med. 1996;6:40-47.
[4] Norkin CC, White DJ. Measurement of Joint Motion A Guide to Goniometry. 3rd ed. Philadelphia, PA: F.A. Davis Company; 2003.
[5] Levy AS, Lintner S, Kenter K, Speer KP. Intra-and interobserver reproducibility of the shoulder laxity examination. Am J Sports Med.
1999;27:460-463.
[6] Emery RJH, Mullaji AB. Glenoumeral joint instability in normal adolescents. J Bone Joint Surg (Br). 1991;73-B:406-408.
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Spectroscopic investigation of hydrogen atom transfer in the
McLafferty rearrangement
Dale R. Kerstettera, Christopher M. Leavitta, Gary S. Groenewoldb, Jeffrey Steillc, Jos
Oomensc, and Mike Van Stipdonka
a

Wichita State University, Department of Chemistry, Fairmount College of Liberal Arts and Sciences
b
Idaho National Laboratory, Idaho Falls, ID, USA
c
FOM Instituut voor Plasmafysica, Nieuwigein, The Netherlands

Abstract. In this study, wavelength-selective infrared multiple-photon photodissociation (WS-IRMPD) was used to study the
transfer of an H atom in a gas-phase unimolecular rearrangement reaction. The reaction studied was the McLafferty
rearrangement, which involves transfer of a γ-position hydrogen atom to a carbonyl oxygen atom through a cyclic intermediate,
followed by the elimination of an alkene. The IRMPD experiment allows for the collection of vibrational spectra of discrete gasphase ions, which can then be compared to those predicted using density functional theory calculations to assign accurate
composition and structure. For the experiment, the tert-butyl ester of a model peptide, nicotinic acid-glycine, was incubated in a
mixture of deuterium oxide and deuterated methanol. This solution was the used to make ions by electrospray ionization. The
McLafferty rearrangement was then induced by collision-induced dissociation. Following rearrangement, the product ion,
consisting of the model peptide with 2 deuterium atoms and 1 H atom in exchangeable sites, was investigated by IRMPD. The
infrared spectrum produced clearly shows that the H atom is transferred to the C-terminal acid group and no migration to amide
positions occurs on the time scale of the experiment.

1. Introduction
Fragmentation pathways observed in the gas phase collision induced disassociation (CID) of protonated peptides
under low energy conditions occur via intra-molecular rearrangement reactions that include cyclization, nucleophilic
attack, and proton transfer [1-10]. The peptides of interest to this experiment are those that lack basic amino acids
residues (e.g. histidine, lysine or arginine). In most low energy peptide disassociation reactions, amide bond
cleavage requires the migration of the added proton, from the most basic site, to the point of nucleophilic attack and
this general idea makes up the “mobile-proton” model of peptide disassociation [11-19].
Current protein identification in proteomics relies on CID and tandem mass spectrometry to characterize peptides
derived from enzymatic digestion. For this reason it is important to clearly understand the cyclization, nucleophilic
attack and proton transfer during peptide fragmentation. The specific aim was to use vibrational spectroscopy, via
WS-IRMD, to determine whether the H atom remains at the acid group, or migrates to one of the exchangeable sites,
thus probing directly the tendency for H/D scrambling. The experiments provide proof-of-principle results that
demonstrate that the IRMPD approach can be used to study intra-molecular H atom transfer, and establish that the
McLafferty-rearrangement of the peptide esters can be used to selectively label the C-terminus of a peptide for
“isotope tracer” studies of intra-molecular proton migration.
2. Experiment, Results, Discussion, and Significance
Nicotinic acid, betaine hydrochloride, glycine tert-butyl ester hydrochloride were purchased from Sigma-Aldrich (St.
Louis, MO) and coupled to glycine tert-butyl ester to make NicGOtBu and BetGOtBu+ using a resin-bound
carbodiimide (PS-Carbodiimide, Argonaut, Foster City CA) suspended in dichloromethane. After a minimum of 8
hours the resin was filtered out of the solution, and then allowed to dry. The desired compound was dissolved and
protonated with a 1:1 methanol/water mixture. Further evaluation of the compounds was conducted using a Fourier
transform ion cyclotron resonance mass spectrometer and Infrared multiple photon dissociation (IRMPD) using the
free electron laser at the FOM Institute for Plasma Physics. The combination of these techniques allowed the isolation
of the compound of interest using its respective mass, production of infrared spectra via WS-IRMPD.
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Theoretical spectra were generated using density functional theory calculations (B3LYP/6-311+g(,p) level of
theory).
3. Conclusions
McLafferty rearrangement was used to generate the free-acid forms of the respective model peptides, which
were then subjected to wavelength-selective IRMPD to produce vibrational spectra from 1200-1900 cm-1.
Comparison with DFT-generated spectra allowed definitive assignment of absorption bands corresponding to
the free-acid carbonyl, amide I and amide II stretches, and enabled assignment of ion structure. For the
nicotinyl-glycine system, the best match between IRMPD and theoretical spectra, both in terms of the
respective absorption frequencies and relative intensities, is for a conformational isomer that is protonated at
the pyridine ring N atom, and includes an intra-molecular hydrogen bonding interaction between the amide
position H atom and the C-terminal carbonyl O atom. For the betaine-glycine system, the best agreement
between theory and experiment was for a linear conformer with a stabilizing intra-molecular hydrogen bond
similar to that for the analogous nicotinyl-glycine system.
The intra-molecular transfer of the H atom by McLafferty rearrangement, and in particular, the potential
scrambling of the exchangeable H atoms, was proved using the model peptide tert-butyl esters incubated in a
mixture of D2O and CH3OD to induce H/D exchange. For the deuterium exchanged peptide ester, CID and
McLafferty rearrangement produces a heterogeneous isotopically labeled peptide ion containing two D atoms and
one H atom at exchangeable sites. Comparison of the IRMPD results to theoretical spectra for different isotope
labeled isomers clearly shows that the H atom is situated at the C-terminal acid group and migration to amide
positions is minimal on the time scale of the experiment. Thus scrambling of H atoms situated on exchangeable
sites is not occurring to any significant degree. In addition to demonstrating that the IRMPD approach can be used
to study H atom transfer within discrete ions, the results suggest that use of the McLafferty rearrangement for
peptide esters could be an effective approach for generation of H-atom isotope tracers, in-situ, for the investigation
of intra-molecular proton migration during peptide fragmentation studies
4. Acknowledgements
This work was supported in part by a grant from the National Science Foundation (CAREER-0239800) and a
First Award from the Kansas Technology Enterprise Corporation/Kansas NSF EPSCoR program. Purchase of
the quadrupole ion-trap mass spectrometer was made possible by a grant from the Kansas NSF-EPSCoR
program and matching funds from Wichita State University. Work by G. Groenewold is supported by the U.S.
Department of Energy, Assistant Secretary for Environmental Management, and the INL Laboratory Directed
Research & Development Program under DOE Idaho Operations Office Contract DE AC07 05ID14517. J.
Oomens and J. Steill are supported by the Nederlandse Organisatie voor Wetenschappelijk Onderzoek (NWO).
Construction and shipping of the FT-ICR-MS instrument was made possible through funding from the National
High Field FT-ICR Facility (grant CHE-9909502) at the National High Magnetic Field Laboratory,
Tallahassee, FL.
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Attitudes of Kansas Primary Care Physicians Regarding Mandatory
HPV Vaccination of Adolescent Girls: A Pilot Study
Andrea K. Paul, PA-S*, Patricia A. Bunton, MS, PA-C
Department of Physician Assistant, College of Health Professions

Introduction: In 2006 the FDA approved Gardasil, a vaccine protecting against the four most common strains of HPV, which are
accountable for 70% of cervical cancers. It is recommended by the CDC for females ages 9-26. Several states, including Kansas,
have proposed legislation to mandate vaccination of adolescent females. This study was done to determine the attitudes of
Primary Care Physicians (PCPs) in Kansas regarding mandatory vaccination. Methods: 1,200 PCPs in Kansas were surveyed;
36% responded. The survey addressed factors that could influence attitudes regarding mandatory legislation, such as knowledge
about the vaccine, cost, and effects on sexual behavior and obtaining screening pap smears. Results: 88% of respondents were
comfortable with their current training and education level regarding the vaccine. 46% would not support mandatory vaccination
of adolescent females, 30% would support it, while the remaining 24% were unsure. Of the 46% who would not support
mandatory vaccination, 39% stated cost as a factor. Ninety-six percent of the respondents would recommend Gardasil vaccination
to at-risk females. Conclusions: Findings suggest that, while the majority of Kansas PCPs who responded to the survey would
recommend HPV vaccination to at-risk females, almost half would not support legislation requiring mandatory vaccination.

1. Introduction
HPV vaccination became a hot topic in 2006 when the FDA approved the first vaccine to protect against the most
common strains that cause cervical cancer. Following the approval of Gardasil, many states sought legislation to
mandate the vaccine for females entering the sixth grade, which led to a variety of concerns from medical
practitioners, legislators, and parents. The CDC initially recommended the vaccine for females between the ages of
9 and 11 [1]. Gardasil protects against HPV-16 and HPV-18 and also targets HPV-6 and HPV-11. Together, HPV16 and 18 are accountable for 70% of cervical cancers [2]. Since these two strains account for the majority of
cervical cancers caused by HPV, a vaccine that prevents infection would greatly reduce cost burden associated with
the disease, as well as its morbidity and mortality [3]. Clinical trials of the vaccines conclude that the vaccine is
unlikely to eliminate infection if already present. Regular pap-testing will still be needed even after vaccination [4].
Current research shows that the vaccine would be most effective if given prior to onset of sexual activity, primarily
in adolescents [5]. The purpose of this research project is to determine the attitudes of primary care physicians in
Kansas regarding mandatory vaccination to prevent HPV infection.
2. Experiment, Results, Discussion, and Significance
Methodology: Twelve hundred randomly selected names and addresses of primary care physicians (PCPs) in
Kansas were obtained from the Kansas State Board of Healing Arts. A survey, consisting of 9 Likert-type
statements, assessed familiarity with the vaccine, support for mandating or recommending it and factors that might
influence attitudes regarding mandatory vaccination, such as cost, how it might affect sexual behavior and obtaining
screening pap-smears. Frequency counts were used to determine gender, average age, number of years in clinical
practice, practice setting and approximate percentage of female patients between 9 and 26. Chi-Square analyses
were used to measure if there were any significant relationships regarding attitudes about mandatory vaccination,
gender, age, years in practice and practice setting. The alpha level was set at 0.05. Results: The survey return rate
was 36% (n=437). Gender makeup was 64% male and 36% female. Average respondent age was 47.6 years (range
29-79). Average number of years in practice was 17.5 (range 1-51). Thirty-nine percent practiced in a rural setting,
52% in an urban clinic, 6% in a community health clinic and 3% other. When asked about what percent of female
patients were between the ages of 9-26 (the recommended ages for the vaccine), 65% stated less than 25%; 30%
stated 25-50%; 4% stated 51-75%; and 1% stated that 76-100% of their female patients fell in that age range.
Eighty-eight percent of respondents were comfortable with their current training and education level regarding the
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vaccine. Forty-six percent would not support mandatory vaccination of adolescent females, 30% would support it,
while the remaining 24% were unsure. Of the 46% who would not support legislation, 39% stated cost as a factor.
Other possibilities, such as an increase in unsafe sexual practices and a decrease in numbers of females obtaining
pap-testing, were not significant concerns should the vaccine become mandatory. Although less than half would
support mandatory legislation, 96% of the respondents would recommend Gardasil vaccination to at-risk females.
The only significant relationships noted were concerning gender. Males were almost twice as likely to agree with the
statements that they have a professional responsibility to become educated about Gardasil and that they were
reluctant to support mandatory vaccination because of its cost (p<0.05). Males were more likely to disagree with the
statement that they were reluctant to support mandatory vaccination because of the number of clinical visits to
complete the series of vaccinations (p<0.05). Males were more likely to disagree with the statements that mandatory
vaccination will promote promiscuity and will result in an increase in unsafe sex practices (p<0.001). Discussion:
While 46% of the respondents would not support mandatory legislation of the vaccine, more than half would either
support it or had not decided. Those who are currently undecided could have a significant influence on legislation
being passed if, in the future, most would decide in favor of mandating vaccination. The most frequent reason for
not supporting legislation was cost, which may not be a significant factor since many insurance companies are
beginning to cover the cost of the vaccine. However, if the vaccine becomes mandatory, there would need to be
accommodation for those Kansans who are uninsured. Many physicians included written comments listing
additional factors in deciding not to support mandatory vaccination. Many sited moral implications. Others did not
support it due to patient autonomy and the belief that patients have the right to control individual decisions regarding
health issues. Several also stated that the vaccine should not be mandatory because they believe that HPV is not an
easily communicable disease and does not represent a community health concern, even though the CDC states that
the prevalence of HPV in 2003-04 was 40% in 14-19 year-olds and 50% in 20-24 year-olds. It should also be noted
that 65% of the respondents reported to have less than 25% of their female patients within the recommended age
range for the vaccine, which could skew the results of the survey. Significance: The significance of this study is
based on the large number of HPV infections worldwide, and the related morbidity and mortality associated with it.
A vaccine that reduces the risk of contracting the virus could significantly reduce the morbidity and mortality of
cervical cancer.
3. Conclusions
This research suggests that a majority of Primary Care Physicians in Kansas either do not support legislation
mandating the HPV vaccine or are currently undecided. Cost was the most common reason given for not supporting
mandatory vaccination. However, an overwhelming majority would recommend the HPV vaccine to females at risk
for contracting HPV. Further research could focus on the attitudes of midlevel practitioners as well as patient and
parental knowledge about the HPV vaccination.
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Forecasting the Sales of Light Trucks in the United States
Jon Christensson*
Department of Economics, W. Frank Barton School of Business

light trucks with regular car sales and the gasoline
price.
The purpose of this paper is to forecast the sales of
light truck and hopefully shed some light about the
impact gasoline prices has on the sales of light
trucks.
In the section to come the various forecasting
models are considered in order to determine the
optimal model. This model is determined and used.
The next section concludes the findings.

Abstract. The motor vehicles and parts industry in the
United States employed as much as 7.4% of the labour
force in the manufacturing industry in 2006. The purpose
of this paper is to canvass various forecasting models,
determine the optimal forecasting model and then
forecast the sales of light trucks. A secondary purpose is
to investigate the relationship between the gasoline price
and the light truck sales.
The specific models considered are the time series
model, including trend, seasonality, and cycles; VAR(p);
ARIMA(p,Iq); regression; various smoothing techniques;
and lastly the ARCH/GARCH model. The optimal model
was found to be the ARCH(1) model. This model takes
into account two additional variables; the gasoline price
and the sales of regular cars. The forecast revealed that
the sales of light trucks will begin to slowly decrease
over the next few years. Furthermore, the regression
model indicates that the gasoline price is significantly
related to the sales of light trucks. As the growth rate of
gasoline price increases by 1%, the growth rate of light
truck sales decreases by 0.18%, ceteris paribus.

2. Analysis
The dataset of light truck sales within the U.S. was
collected from the Bureau of Economic Analysis.
Light trucks are trucks up to 14 000 pounds gross
vehicle weight (this includes minivans and sport
utility vehicles (SUV’s)). The datasets consist of
355 monthly observations of non-seasonally
adjusted figures of new light truck sales. The data
stretches from June 1977 to December 2006. This
yields a dataset which is well over the 30
observations limit, hence a dataset of great past
information and hopefully with the power of
robustly explaining future variations.
The various forecasting models considered in this
paper are; the time series model, including trend,
seasonality, and cycles; VAR(p); ARIMA(p,Iq);
regression; various smoothing techniques; and
lastly the ARCH/GARCH model. However, due to
lack of space, only two models will be discussed in
more detail. These are the regression model due to
the secondary purpose and the optimal forecasting
model. The general version of the regression model
estimated it is shown below.
yt = β0 + β1xt + β2zt + µt
(1)

1. Introduction
In the United States, the light car and light truck
industry alone employed almost 200 000 people
(2006 est). As a whole, the motor vehicles and
parts industry employed as many as 1.07 million
people (2006 est). This amounts to 7.4 % of the
labour force in the manufacturing industry in 2006.
[1] The two components of light vehicle sales are
regular car sales and light truck sales. These two
are obviously closely related. Both vehicles are for
the common man’s transportation necessities.
Therefore, what impacts the first will impact the
second in a similar manner. The sales of
automobiles, and hence also light trucks, are easily
said to be dependent upon the supply and demand
for the two variables. The demand is usually
modelled as some utility function of buying a light
vehicle dependent on various factors such as
income, price of the car, etc., while the supply side
is generally modelled as an oligopoly market
dependent on the various firms’ cost functions, etc.
[2] This paper will focus on a different simplified
approach, namely trying to explain the sales of

where yt is the growth rate of light truck sales at
time period t, xt is the growth rate of automobiles
sales at time t, zt is the growth rate of the gasoline
price at time t, and finally µt is an error term. After
adjusting for various statistical problems and
determining that the model is not misspecified, one
can conclude that the two explanatory variables (xt
and zt) explain as much as 72.8% of the variation
in the growth rate of light truck sales which is
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considered very good. Furthermore, the regression
model indicates that the gasoline price is
significantly related to the sales of light truck sales
and as the growth rate of gasoline price increases
by 1% the growth rate of light truck sales decreases
by 0.18%, ceteris paribus.
The optimal forecasting model is determined by the
root mean square error (RMSE), which basically
measures how ‘wrong’ the forecast was. The model
producing the lowest RMSE is therefore the best
model. Table 1 presents all RMSE from the various
models examined.

1100
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900
800
700
600
500
2003

Table: 1
Comparison of root mean square errors (RMSE)

2004

2005
Forecast

Forecasting Models

RMSE

linear trend, seasonal dummies, and ARMA(2,4)

0.142730

VAR(13)

0.163698

ARIMA(0,1,1)

0.377975

Regression

0.103276

smoothening single

0.173015

smoothening double

0.173196

smoothening HW

0.141961

ARCH(1)

0.102005

2006

2007

2008

2009

Realization

From the graph, one cannot see whether or not the
sales trend upwards or downwards. Due to lack of
space a longer time period will not be presented.
However, the forecasting trend is slightly
downward trending. This is consistent with the
realization, though the forecast may have received
unforeseen help by the current housing slump
which is currently affecting the entire economy. It
is important to note that this forecast is very
dependent on shocks in the sales of automobiles
and the gasoline price.
3. Conclusion
The purpose of this paper was to canvass various
forecasting models in order to determine the best
performing model with the help of the RMSE, and
then finally forecast the sales of light trucks within
the United States using the selected model. The
best model found was the ARCH(1) model. The
forecast revealed that the sales of light trucks will
begin to slowly decrease over the next few years.
This is mostly due to the forecasted increase of the
percentage of regular car sales, which is positively
related to the percentage sale of light trucks. This is
also due to the increase in the percentage of the
gasoline price, which makes people more reluctant
to buy a bigger, more fuel inefficient car. The
secondary purpose was to investigate whether or
not the gasoline price has had any impact on the
sales of light trucks. The regression model results
indicate that the gasoline price is statistically
significant in affecting the sales of light trucks. As
the growth rate of the gasoline price increases by
1%, the growth rate of the light truck sales
decreases by 0.18%, ceteris paribus.

From the table, one can see that the ARCH(1)
model has the lowest value, so this is therefore the
optimal forecasting model. ARCH stands for
autoregressive conditional heteroscedasticity and is
a way of modelling a time series’ volatility,
especially in financial time series such as stock
prices, inflation rates, and foreign exchange rates.
Just as the error term can be serially correlated with
previous values, the error variance can be serially
correlated in the same manner. The ARCH model
says that the error variance is related to the squared
error term lagged one time period. The general
form of an ARCH(1) model can be written as
following:
yt = β0 + β1xt + β2zt + µt
(2)
σt2 = α0 + α1µt-12
(3)
As can be seen from equation (2), ARCH(1) also
takes into account the same explanatory variables
as in the regression model, namely the growth rate
of automobile sales and the growth rate of gasoline
prices. These two series were first forecasted using
the first forecasting model with trend, seasonal
dummies and ARMA(p,q) schedules. Including
these forecasts of the explanatory variables, the
main 5-year-ahead-forecast is now obtainable and
it is shown in Figure 1. Because we are fortunate to
have the benefit of hindsight, the actual sales to
present day from December 2006 is also included.
Figure 1. 5-year-ahead-forecast

[1] Bureau of Labour Statistics. Employment, Hours, and
Earnings from the Current Employment Statistics survey
(National), Retrieved January 24th, 2008, from
http://data.bls.gov/PDQ/servlet/SurveyOutputServlet;jsessi
onid=f030cc0d50bb$3F$01$3 (own calculations)
[2]
Goldberg, P.K. (1995). Product Differentiation and
Oligopoly in International Markets: The Case of the U.S.
Automobile Industry. Econometrica, 63(4), pp. 891 – 951.
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A Framework to Minimize Total Energy
Consumption and Total Tardiness on a Single Machine
Gilles C. Mouzon*, Mehmet B. Yildirim
Department of Industrial and Manufacturing Engineering, College of Engineering

objective that is considered is the total tardiness
(lateness of the tasks) objective which is a widely
used measure of performance in manufacturing
environment. The total tardiness objective can be
defined as minimizing the sum over all jobs of max
(cj - dj, 0), where dj is the due date of job j and cj is
completion time of job j. The total tardiness is the
sum of all jobs' lateness over the scheduling
horizon. If the job is on time or early, the tardiness
associated with the job is zero. It is also assumed
that jobs are processed without preemption.
Furthermore, the jobs may have non-zero release
dates (i.e., rj ≥ 0). Note that total tardiness problem
with non-zero release dates on a single machine is
considered NP-hard problem [3]. In other words,
there is no algorithm to solve this problem in
polynomial time. As a result our problem which
has total tardiness problem as one of the objectives
is also NP-hard.
The method used in this paper to solve the
scheduling problem is Greedy Randomized
Adaptive Search Procedure (GRASP). An
extensive review of the GRASP heuristic can be
found in [4].The goal of a heuristic in
multiobjective optimization is to obtain an
estimation of the pareto optimal front which
represents the non-dominated solutions to the
problem.
In this paper, a framework to obtain a set of
efficient solutions which minimizes the total
energy consumption and total tardiness of jobs on a
single machine is proposed. The
framework
utilizes a metaheuristic to determine a set of nondominated solutions and then analytical hierarchal
process to select the most suitable solution to be
implemented on the shop floor.
2. Model and Case Study
The Multiobjective Total Energy Total Tardiness
(MOTETT) optimization problem can be defined
as in figure 1. The parameters are the processing
time of a job j (pj), the release date of a job j (rj)
and the due date of a job j (dj). Also, the idle power

Abstract.

A great amount of energy is wasted in
industry by machines which stay idle due to
underutilization. A way to avoid consuming the wasted
energy is to incorporate energy consumption into
consideration while making the scheduling decisions
which optimize objectives such as total tardiness. In this
paper, a framework to solve a multiobjective
optimization that minimizes total energy consumption
and total tardiness is proposed. After modeling the
multiobjective problem, a greedy randomized adaptive
search metaheuristic is proposed to obtain an
approximate pareto front (non-dominated solutions).
Next, Analytic Hierarchial Process is utilized to
determine the "best" alternative.

1. Introduction
The increase in price and demand for petroleum
and other fossil fuels, together with the reduction in
reserves of energy commodities, and the growing
concern over global warming, have resulted in
greater efforts toward the minimization of energy
consumption. In USA, the manufacturing sector
consumes about one third of the energy usage and
contributes about 28% of greenhouse gas
emissions. In order to produce one kilowatt-hour
of electricity, two pounds of carbon dioxide is
released into the atmosphere, thus contributing to
the global warming [1]. As a result, research in
minimization of energy in a manufacturing
environment using operational methods might
provide significant benefits in both reduced costs
and environmental impacts. The proposed
framework can be applied to any production setting
and may save significant amount of energy while
keeping a good service level in terms of scheduling
and energy consumption objectives. Also, using
this algorithm, the industry may have a smaller
signature on environment, thus, may lead to more
environmentally friendly production planning.
In order to ensure energy efficient production
planning, Mouzon et al. [2] propose dispatching
rules to minimize energy consumption as well as
maximum completion time for a single machine
dynamic scheduling problem .The scheduling
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of criteria and sub-criteria to maximize the overall
purpose (the top level). He also has to provide
pairwise comparison of the criteria to determine the
value of the weight that will permit to evaluate
each alternative. In addition to total tardiness and
total energy consumption criteria, we can add
criteria such as maximum tardiness, total number
of setups or maximum completion time.
Figure 2 illustrates the pareto front obtained using
the GRASP algorithm on a 50 jobs problem and the
“best alternative” according to AHP is highlighted.

consumption of the machine (Poweridle), the
processing power of the machine (Powerprocessing),
the energy used for a setup (Energysetup) and the
setup time (S) are known. The variable of interest
is the completion time of each job j (cj). The
energy consumption objective (equation 1 is the
sum of the total idle energy (i.e., the energy
consumed when the machine is not processing any
job) and total setup energy (i.e., the energy
necessary to turn on and off the machine). Note
that the total processing energy (Powerprocessing *
∑pj) is not included in the optimization problem,
since it is a fixed constant regardless of the
sequence. The second objective is the total
tardiness objective (equation 2). In the
mathematical formulation, equation 3 states that a
job cannot be processed before it is released.
Equation 4 ensures that two jobs cannot be
processed at the same time. Finally, equation 5
states that if a job j precedes a job k and if a setup
will be performed (since the idle duration is longer
than the breakeven duration TB (max(S,
Energysetup\Poweridle))), then yjk is equal to the
corresponding idle energy minus the setup energy.

Fig. 2. Pareto front for 50 random jobs with the optimized
parameter

3. Conclusions
Minimizing total tardiness and total energy
consumption at the same time is a difficult problem
that can take a large amount of time if solved to
optimality. The purpose of this paper is to develop
a framework to obtain an optimal set of nondominated solutions with different level of energy
consumption and total tardiness. The GRASP
metaheuristic is used to obtain an approximate
pareto front. The decision maker can then make
his/her choice among the set of solutions or input
his/her preferences into an AHP procedure. To our
best knowledge, GRASP has not been extensively
utilized in multi-objective optimization. The
GRASPTETT algorithm presented here is an
algorithmic contribution. In addition, minimization
of total energy consumption and total tardiness at
the same time is a new class of problem that needs
to be modeled and solved efficiently.

Fig. 1. Multi-objectives optimization problem

Greedy Randomized Adaptive Search Procedure
(GRASP), is an iterative metaheuristic that has
two phases. First, a solution is created in the
construction phase, and then the neighborhood of
this solution is locally searched in order to obtain a
better solution. It is very important to define a
``suitable'' neighborhood in the local search phase
to converge to a near-optimal solution quickly.
In order to solve MOTETT, we adapt the single
objective GRASP algorithm to the multiobjective
case. The multiobjective GRASP to minimize total
energy total tardiness (GRASPTETT) considers a
pareto front to evaluate the objectives instead of a
single objective function value.
GRASPTETT algorithm provides an approximate
pareto front. To identify the “best” alternative
among the non-dominated solutions on the pareto
front, the decision maker can utilize his/her own
preferences which may be used as an input to
Analytic Hierarchy Process (AHP) [5]. AHP can
choose the best alternative among a set of nondominated solutions. The objective is to maximize
the overall purpose (the top level). The decision
maker has to structure the problem in a hierarchy

[1] The Cadmus Group, Regional Electricity Emission Factors
Final Report, 1998.
[2] Mouzon, G., Yildirim, M. B. and Twomey, J., Operational
methods for the minimization of energy consumption of
manufacturing equipment, International Journal of Production
Research, 45(18-19), p 4247-4271, 2007.
[3] J.K. Lenstra, A.H.G. Rinnooy Kan, P. Brucker, Complexity
of machine scheduling problems, Annals of Discrete
Mathematics 1,343-362, 1977.
[4] Resende, M. G. C. and . Ribeiro, C. C., Greedy Randomized
Adaptive Search Procedures. State of the Arts Handbook on
Metaheuristics, Kluwer, 2002.
[5] Saaty, T., The Analytical Hierarchy Process, John Wiley,
New York,1980.
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Instability of Journalistic Objectivity:
The Future of The Code Is In Asking How Not How Much
Jelena Petrovic
Elliott School of Communication, Fairmount College of Liberal Arts and Sciences

journalistic objectivity. This study’s motivation is, as
Cunningham says, re-thinking of objectivity in a way
that would bridge the gap between theoretical and
practical understanding of this journalistic code.

Abstract. American press both praises and stumbles upon
objectivity. This study tries to close this gap by providing
communication professionals and academia with a
definition that understands objectivity, not as a set of stable
standards, but as a collection of flexible practices
journalists used to maintain their power in society.
Additionally, its findings also offer guidelines for a training
of the future journalists. Development of objectivity in
American journalism identifies three elements of the
phenomena: balanced representation of all sides, fairness of
the representation, and factuality. History confirms that
none of those elements were applied consistently. This
study asks in what ways today’s mainstream journalists
practice objectivity? The research used content analysis of
123 articles from the Wichita Eagle that covered
gubernatorial elections from 1994 to 2006. The codebook
tested all three practices: balance, fairness, and factuality.
The analysis attempts to show that journalists are
inconsistent in applying objectivity, usually don’t separate
their opinion from facts, and still try to proportionally
represent all sides of an issue.

Experiment, Results, Discussion, and Significance
Extensive literature review indicated two
significant characteristics of journalistic objectivity.
The first implies changes in the meaning of this
professional code: Penny press emphasized
nonpartisanship, 1920s to 1950s proposed strict
separation of opinions and facts, political instability
in the late 20th century introduced representation of
all sides, and current international wars and the rise
of the Internet have brought loose application of
objectivity.
Second characteristic follows from the first. It
indicates three practices repeatedly used as indicators
of objectivity: balanced representation of all sides,
fairness of the representation, and factuality. Both
characteristics combined with above mentioned
debates lead to conclusion that journalistic objectivity
should not be defined as a static concept, but as a
dynamic set of three commonly used practices that
journalists utilize to maintain their power in society.
A test for this definition could be in answering a
question: In what ways today’s mainstream
journalists practice objectivity?

Introduction
Three years ago Columbia Journalism Review
published “Brits vs. Yanks: Who does journalism
right?” an interview with two journalists who
represented two traditions: American and European.
More than just a catchy question for the readers, this
headline points out significant discussion over one of
the core codes of American journalism: objectivity.
What makes this code an interesting research
subject is the controversy surrounding the code’s
application. On one side, professionals such as Brent
Cunningham (2003), managing editor of the CJR,
and scholars including Geneva Overholser (2003),
and Michel Schudson propose changes ranging from
abandonment to modification of objectivity. On
contrary, scholars such as Gauthier Gilles, and
Stephen J. Berry believe that needs to retain its status
of a professional code. The ongoing discussion is
causing confusion in both academic and professional
world, as there is no uniformly accepted definition of

Method
Specially designed codebook was applied for 123
articles from the Wichita Eagle that covered
gubernatorial elections from 1994 to 2006 between
the primaries and the Election Day. Each story was
separate in two categories: type (hard news, news
analysis, feature, editorial and other) and content
(whether it is about the candidates and election
issues). As a unit of analysis I have chosen every
paragraph that referred to at least one of the
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“opinioned” articles, those opinions in 2006
favored/disfavored one side only 14.46% of the time.
On the other hand, in 1998, one forth of all instances
was distinctively evaluative.
All data shows that each group of samples had
different scores in all three areas that established to
measure journalistic objectivity. Additionally, those
differences were significant on several occasions.
Although, certain aspects of balance such as number
of references to each candidate remain steady.
However, balance usually stops there because the
data confirms that every year majority of articles was
favoring/disfavoring one side.

candidates (their names or course of action). Each
unit of analysis was coded for three major categories:
First one was re representation of the candidates
(positive, negative or neutral quotes and paraphrases
from either the candidates or about them), fairness
(direct attacks on the candidates and presence of the
response to the attack), and factuality (presence of
the author’s opinion). Data for each year was
tabulated and compared. The author was the only
coder.
Results
Analysis of the results showed that, in most of the
cases, that newspaper stories which reported over an
event or issues that involves both candidates tend to
have an equal number of references to both sides (the
difference was two or less). These findings were
especially relevant for the different type of the
stories. As expected, hard news stories that were
reporting on both candidates were the most balanced:
the highest score was in 2006 (100% of all hard news
stories in a year) and the lowest in 2002 (61%).
Additionally, articles in the group of news analysis
always scored lower in a corresponding year.
Besides looking at the number of references,
measurement of balance also included the analysis of
the value of those references. The data showed that
each year had more articles that predominantly had
either positive or negative comment about a
candidate. Of all the stories in 2006, 70.83% were
“evaluative” which was the highest percentage of all
other years. In 1998, the same number was the lowest
(64.29%). In the samples for each year, for the stories
with evaluative comments, hard news had the lowest
percentages compared to other types of articles.
Under the section examining fairness, the
calculations showed that in 2002 the articles with
attacks had the highest percentage of answers (every
5th attack did not have reply). This is followed with
samples from 1994 which had a ratio 9-7 (answered
to unanswered attacks), 2006 with 9-8 and 1998 with
20 attacks of which 13 were not answered.
Presence of the opinions varied from year to year.
I have first calculated total number of stories that had
at least one instance where information was not
supported by confirmable evidence or source
(descriptive words, author’s conclusions and
opinions). After comparing that number with total
number of stories it was evident that for all years
more than half of all stories had at least one opinion
that was not labeled as such. However, the individual
data for each year was significantly different with the
highest percentage of “opinioned” stories appearing
in 1994 (94.11%). The last data worth mentioning is
the percentage of opinions that favor/disfavor one
side in the sample. Despite high percentage of

Conclusion
As these research findings indicate, the
application of journalistic objectivity is not consistent
even in a single publication over the period of 12
years. Few practices such as balanced number of
references to both sides in a story are consistently
present through time, while many more, including
fairness and presence of the authors’ neutral opinion,
can significantly be different. This study proposes an
integrated definition of objectivity that includes all
possible forms through which journalists tried to be
objective. The study’s conclusions are not proposing
rejection of objectivity, but better understanding of
the phenomena. Additionally, the study can enhance
future professional training. Instead of teaching
students only one aspect of objectivity such as
separation of facts and opinions or ignoring existing
trends in the mainstream journalism, academic
curriculums should closely follow and adjust current
trends and changes in the profession without
forgetting historical developments of journalistic
objectivity.
Acknowledgments
The author would like to thank Dr. Jeffery Jarman,
and Dr. Patricia Dooley, from Elliott School of
Communication for assistance with the research
design and support.
[1] Brits vs. Yanks: Who does journalism right? (2004 May/June).
[Electronic version of an interview with Leonard Doyle and
Michael Getler]. Columbia Journalism Review, 43(1), 44-49.
[2] Cunningham, B. (2003 July/ August). Re-thinking objectivity
[electronic version]. Columbia Journalism Review, 42(2), 2432. Overholser, G. (2004).
[3] The inadequacy of objectivity as a touchstone. Nieman
Reports, 58(4), 53. Retrieved September 24, from Expanded
Academic ASAP.
[4] Schudson, M. (1995). The power of news. Cambridge, MA:
Harvard University Press.
[5] Gauthier, G. (1993 October). In defence of a supposedly
outdated notion: The range of application of journalistic
objectivity. Canadian Journal of communication, 18(4), 497505. Retrieved October 10, from LexisNexis Academic.
[6] Berry, S. J. (2005). Why objectivity still matters [electronic
version]. Nieman reports, 15(2), 15-16.

20

Proceedings of the 4th Annual GRASP Symposium, Wichita State University, 2008

The Acute Effects of Static Stretching on Leg Extension Power:
Quadriceps Torque Production After a 30-Second Static Stretch
Versus No Stretch
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Abstract. Introduction: Traditionally, static passive stretching has been used by coaches and athletes as a warm-up
technique in an attempt to promote better performances. However, the results of recent research have shown that passive
muscle stretching can diminish the peak force output of subsequent maximal concentric contractions of the quadriceps.
Aside from clinicians’ benefits, athletes competing in a competitive sport which involves explosive contractions (i.e. power
lifting) would benefit from knowing if preexercise stretching of a particular muscle group will temporarily compromise its
ability to produce a maximum force. The purpose of our study was to determine the effects of static stretching on peak
torque production of the quadriceps. Our hypothesis states that static stretching would cause a decrease in peak torque and
mean power output due to stretch-induced changes in the muscle fibers of the quadriceps. Experiment: The participants of
this study consisted of forty-seven healthy male and female college students. Isokinetic quadriceps maximum torque of the
subjects’ dominant leg was measured prior to and after a thirty second passive static stretch. Results: There was no
significant difference between the subjects’ results prior to and after the thirty second stretch intervention. Further data
analysis showed no significant difference in power values between age, height, weight or sex.
Introduction
Static passive stretching has been used by coaches and athletes for years without question as part of a warm-up to
increase flexibility in an attempt to promote better performances. Athletic trainers and other rehabilitation professionals also
recommend that their athletes or patients stretch before performing strengthening exercises or strength assessment tests.1
Many athletes stretch prior to competitive activity with the notion that improved flexibility will enhance performance.2
However, authors of recent systematic reviews3,4 and many original studies5-13 have suggested that preexercise stretching
may temporarily compromise a muscle’s ability to produce force. It is possible that this short-term effect of stretching on
muscle force production may affect the performance of various rehabilitation strengthening exercises. More importantly,
preexercise stretching may adversely affect the result obtained by muscle strength assessments and, in turn, influence a
clinician’s decision regarding rehabilitation progression or return to play. Before disregarding static stretching entirely (as a
component of the warm up), it's important to take a closer look at the research. By no means have all studies found static
stretches to have a negative effect on power performance.14-17 In addition to this, in many studies that have found a negative
association, the effects are often minimal.18,19 Evidently, more research is needed to fill the gap of knowledge concerning
the impact of static stretching on peak muscle torque.
The purpose of our study was to make an attempt to contribute our own conclusive evidence of the short-term
effects that a thirty second static stretch has on quadriceps peak torque production. We hypothesized that the subjects would
display a diminished peak torque measurement after the static stretch intervention. With this hypothesis, we can expect that
examining the stretch-induced changes in quadriceps peak-torque will provide valuable information regarding the suitability
of stretching as a warm up technique for relevant competitive sports and/or in a physical therapy clinical setting.
Experiment, Results, Discussion, and Significance
Experiment: Forty-seven WSU graduate students volunteered to participate in the study. The subjects, utilized as a sample
of convenience, were healthy and indicated no current or recent knee-, hip-, or ankle-related injuries or pain and no apparent
limits in knee range of motion. Prior to pre-testing, all students were given a medical screening questionnaire.
We used a within-subject design to compare the short-term effects of static stretching on peak torque production
of the subjects’ dominant quadriceps. The utilization of a within-subject design helped to control for subject variability,
such as individual differences in flexibility and strength. During both laboratory trials (pre- and post-stretch), each subject
completed four activities: (1) warm-up (2) pre-stretching isokinetic assessments, (3) static stretching procedure, (4) poststretching isokinetic assessment. Each participant demonstrated this sequence of activities in a practice session one week
prior to the actual testing in an attempt to familiarize the subjects with the experimental procedure and instruments.
Before the initial isokinetic testing, each subject completed a 2-minute warm up at 50 W on a stationary bicycle.
Before and after the static stretching intervention, maximal concentric isokinetic peak torque for extension of the dominant
leg (based on kicking preference) was measured at a velocity of 90°· sec-1 throughout a 70° arch of 90°-20° of knee flexion.
One minute prior to pre- and post-testing, a submaximal warm-up trial was performed by each subject which consisted of
five consecutive concentric quadriceps contractions at the designated velocity, ranging from minimal to maximal effort. The
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60-sec rest period allowed between the submaximal warm-up was chosen to avoid the potential for musculoskeletal fatigue.
Immediately following the resting period, five maximal concentric contractions were performed and the peak torque was
recorded by the isokinetic dynamometer. A paired t-test was used to determine if there was a mean significant difference
between the corresponding observations.
Results: These results revealed no
significant
difference
(p=.122)
Table 1: Demographics
between the values of the two
No. of Participants
47
groups (pre-/post-stretch).
The
Gender
F = 32 (68%)
M = 15 (32%)
mean values (± standard deviation)
Mean
Values
(n
=
47)
Range
of the strength tests are included in
Age (yrs)
24.7 ± 1.8
22 – 30
table 1. Further data analysis
Height (cm)
171.7 ± 10.7 (67.6 ± 4.2 in)
152.4 – 200.66
revealed no significant difference in
Weight (kg)
66.0 ± 13.6 (145.5 ± 30.0 lbs)
46.35 – 101.25
peak torque values between sex, age,
height, or weight.
Mean Values (n = 47)
Range
Discussion and Significance: The
Pre-test (ft*lbs)
160.74 ± 42.9
94 – 259
main findings of this study
Post-test (ft*lbs)
165.74 ± 46.8
101 – 276
demonstrated
no
significant
difference in maximum quadriceps torque production before and after a 30-second static stretch. Subjects’ peak torque
measurements in the pre-stretch group were expected to yield a greater value than subjects in the post-stretch group.
Clinically, this research is relevant to practitioners who use strength assessments to influence their decisions
regarding the rehabilitation progression or return-to-play status of athletes or patients under their care. The relatively small
effect-size values in our studies suggest that application of the stretching-induced changes in performance may be context
specific. Furthermore, this may imply the need for clinicians to consider a risk-to-benefit ratio when designing
rehabilitation or training programs that incorporate preexercise stretching.
Conclusions
Because our subjects were free of any lower extremity injuries, further research is needed to examine the effect of
preexercise stretching on muscle strengthening and/or strength assessments in athletes or patients who have experienced a
muscle, tendon or joint injury
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Recent Advances in Cyanoscorpionate Chemistry:
Complexes with Co(II), Mn(II), and Ni(II)(cyclam).
John C. Bullinger*, Curtis E. Moore, David M. Eichhorn
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ring. The cyano group has a strong electronwithdrawing character, as well as the ability to
coordinate to the metal.
This allows the
scorpionate to form various coordination polymers
in which two cyanoscorpionate complexes are
bound to the metal ion through the cyano groups,

Abstract. In the past, electronic and magnetic materials
have been atom based materials made up of metals or
metal-oxides. Functionally, these atom based materials
are extremely efficient, however, they are very expensive
to synthesize, very heavy, and possess limited flexibility.
These properties limit the applications of traditional
atom based materials where expense, weight, and
flexibility are issues. Molecule based materials contain
individual molecules which are inexpensively
synthesized and made from predominantly light weight
carbon, hydrogen, nitrogen, and oxygen. Coordination
polymers containing transition metal centers with
organic ligands can provide both electronic and magnetic
properties as well as allow for light-weight and flexible
molecule based materials. We have been investigating
the synthesis of cyanoscorpionate ligands as components
of coordination polymers. Over the last several years, our
group has been investigating trispyrazolylborate (Tp)
ligands containing the CN substituent in the 4-position of
the pyrazole ring. The cyano group has a strong electronwithdrawing character, as well as the ability to
coordinate to the metal. This allows the scorpionate to
form various coordination polymers in which two
cyanoscorpionate complexes are bound to the metal ion
through the cyano group. In this paper we present recent
work in this field, including the synthesis and structural
characterization of complexes in which the cyano groups
are coordinated to a central metal atom. These
complexes represent the first step towards the synthesis
of two-component coordination polymers involving this
ligand class.

as well as complexes in which the pyrazole is only
coordinated to the metal through the pyrazole N
atoms.[2]
Results and Discussion
Synthesis of pyrazole & scorpionates
The syntheses of 3-R-4-cyanopyrazole (R=Ph, tBu) were achieved by a modification of Tupper
and Bray’s method[3]. The potassium salt of TptBu,4CN
was synthesized by combining
4
equivalents of 3-t-butyl-4-cyanopyrazole with
potassium borohydride and heating above the
melting point of the pyrazole.

CN

HN
N
R3

0 33 KBH4

R3 = Ph: T = 230 oC
R3 = t-Bu: T = 200 oC

NC
NC
R3
R3

H
N B
N N
N
N
N +
K

CN
R3

TpR,4CN

Copper polymers

Introduction

Previously, a one dimensional Cu(I) coordination
polymers was synthesized with Tpt-Bu,4CN. This
polymer was crystallographically characterized and
showed the Cu coordinated to the three pyrazole N
atoms of one Tp and the N of the cyano group from
another Tp. This was the first conformation of the
cyanoscorpioinate’s ability to form coordination
polymers. We have now isolated a Tpt-Bu,4CNCu(I)
polymer with the same structure as the one
previously synthesized, except for an acetonitrile
which is crystallized in the lattice (Figure 1). This
is a very good indication that there is some type of

Polypyrazolylborate, or scorpionate, ligands have
been a a very popular class of inorganic ligands for
the past four decades. The ease with which these
ligands can be synthesized with various
substitients, allows for a wide variety of steric and
electronic properties.[1] Scorpionate ligands
containing strong electron withdrawing ligands
have not been the focus of many studies, however
over the last several years, our group has been
investigating trispyrazolylborate ligands containing
the CN substituent in the 4-position of the pyrazole
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channel within the lattice which was not previously
recognized.

Figure 1: A Mercury drawing of the {Tpt-Bu,4CNCu}n
with the arrow showing the channel containing the
acetonitrile.

New Co(II), Mn(II), and Ni(cyclam) structures
Co2+, Mn2+, and Ni(cyclam)2+ (cyclam=1,4,8,11Tetra-azacyclotetradecane) were reacted with TptBu,4CN
in a 1:2 ratio which produced new octahedral
metal complexes (Figure 2). Unlike the previously
synthesized sandwich complexes, the crystal
structures showed that none of the pyrazole
nitrogens are coordinated to the metal. In all three
structures, the only Tp N that is coordinated is that
of the CN group, with two Tp anions coordinated
trans to each other around the metal center. This
leaves the Tp pyrazole nitrogens open for another
metal to coordinate, which could to lead to
heterometallic complexes as well as new
coordination polymers.
Conclusion
The new Cu polymer revealed a channel within the
lattice. This channel provides evidence for the
possibility of two- and three-dimensional polymers
comprised of Tpt-Bu,4CN metal complexes as small
molecule carriers. New Tpt-Bu,4CN metal complexes
with Co2+, Mn2+, and Ni(cyclam)2+ were
synthesized with the crystal structures revealing the
only coordinated N atoms were those of the CN
group, leaving the Tp open for other metal
coordination. This type of motif is the first step in
synthesizing two- and three-dimensional polymers
with useful structural as well as electronic
properties.

Figure 2: Structures of (Tpt-Bu,4CN)2Ni(cyclam),
(Tpt-Bu,4CN)2Co(MeOH)2(H2O)2 and (TptBu,4CN
)2Co(MeOH)2(H2O)2, respectively. H
atoms have been left out for convenience.
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Abstract
Purpose: This study was designed to test the validity of four field measurements for body composition against the standard
laboratory measurement. Methods: Six participants were recruited from KSS 860 Research Methods in the Profession (2
male, 4 female). Participants were measured for % body fat by five methods: dual-energy x-ray absorptiometry (DXA),
skin-fold calipers (SKF), anthropometric measurements (ANT), and Tanita bioelectrical impedence scale (athlete mode =
BIA; non-athlete mode = BINA). Field measurements were recorded in duplicate staggered by 7 days. All field
measurements were recorded by an experienced technician. DXA values were recorded within the same week as the first set
of field measurements. Mean values for each field test were calculated and used to asses validity compared to DXA.
Validity of each field test was assessed using bi-variate Pearson’s correlation coefficients. Significance was set at p<0.05.
Results: This study found that the anthropometric equations for measuring % body fat yielded valid results when compared
to DXA (r = 0.963, p<0.01). In contrast, SKF, BIA, and BINA did not yield valid results for measuring % body fat when
compared to DXA (r = 0.798, p = 0.057; r = 0.712, p = 0.177; r = 0.702, p = 0.187). Conclusion: Anthropometric
measurements have been shown to yield valid results when used to quantify percent body fat in field settings. The use of
skinfold calipers, and the Tanita bioelectrical impedance scale should be avoided as the results are not valid when compared
to the laboratory standard.

Introduction
Body composition measurements are utilized in a variety of environments daily. In medical or clinical
settings, these measurements give insight to the health status of an individual along with predisposition of
primary risk factors. Guidelines have been put in place that determine the risk associated with a specific body
fat percentage and/or body mass index by organizations such as the American College of Sports Medicine. In a
sport or exercise setting these measurements are important indicators of fitness level and even performance
level. Although dual-energy x-ray absorptiometry (DXA) is the lab accepted testing method, most body
composition measurements are taken in field settings using a variety of field testing methods. Thus, it is
important for professionals to gain a knowledge concerning the validity of these different field test
measurements
The purpose of this study is to determine the validity, or trustworthiness, of three primary field tests:
bioelectrical impedance (athlete mode = BIA; non-athlete mode = BINA), skinfold (SKF), and anthropometric
(ANT) analysis. The results of this experiment will provide direction to fitness and healthcare professionals
when choosing which method of body composition analysis to use in field settings.
Methods
Upon completion of an activity questionnaire, and a Physical Activity Readiness Questionnaire (ParQ), six healthy, college-age adults (N = 6; 27.43 ± 5.41 yrs; mean ± SD) had their body composition measured
using all five methods in random order. All five tests were conducted consecutively and then repeated one
week later with the exception of DXA. Skinfold measurements were taken utilizing a seven-site formula
obtained from Bio-ex Systems Fitness Maker software. This formula was utilized for both female and male
subjects. The sites included the triceps, sub-scapula, mid-axillary, supra-iliac, chest, abdomen, and thigh.
Anthropometric measurements were also obtained using a formula from Bio-ex Systems Fitness Maker
software. The female formula utilized height and weight, along with wrist, forearm, waist, and hip girths. The
male formula utilized height and weight, along with neck, and waist circumference. Bioelectrical impedance
measurements were taken utilizing the Tanita scale. Athlete and non-athlete mode measurements were taken on
all subjects using the same scale but treated as separate measurements. Bioelectrical impedance data from one
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participant was removed from the study because only one measurement was made due to an injury that was
unrelated to the study. Thus for BIA and BINA, sample size was five (N = 5). Statistical analysis of results
was performed using SPSS for Windows (ver. 15.0). Mean values for each field test measurement were
calculated and subsequently used to determine validity. Validity for each field test measurement compared to
DXA was analyzed using bi-variate Pearson’s correlation coefficients. Significance was set at p<0.05. All
methods were approved by the university’s Institutional Review Board (IRB).
Results
Statistical analysis of ANT found a significantly high correlation when compared to DXA (r = 0.963,
p<0.01). This high correlation allows for anthropometric measurements following Bio-ex Systems Fitness
Maker software to be used in the field setting as a valid measurement for percent body fat. In contrast, no other
field measurement was found to have a significant correlation when compared to DXA. Pearson’s correlation
coefficients for SKF, BIA, and BINA compared to DXA were r = 0.798, r = 0.712, and r = 0.702, respectively.
Table: 1
Percent Body Fat
Mean Measurements (* denotes singular measurement)
BIA
Subject 1
16.8
Subject 2
18.6
Subject 3
11.4
Subject 4
14.5
Subject 5
-Subject 6
21.2

BINA
22.3
19.5
18.2
22.7
-23.1

SKF
22.6
21.3
13.9
22.8
24.1
23.2

ANT
35.6
29.1
15.1
19.3
36.1
31.5

DXA*
28.3
23.4
19.4
22.3
28.4
26.2

Discussion
Many different bioelectrical impedance analyzers are available to the industry at the current time.
Additionally, there are numerous different equations that make use of anthropometric measurements to estimate
percent body fat. The validity of several Omicron hand to hand bioelectrical impedance analyzers and other
anthropometric equations of estimating body composition compared to DXA have been previously validated
[1]. However, to the author’s knowledge, the validity of the Tanita bioelectrical impedance scale (a foot to foot
device) and the specific anthropometric equations used in this study compared to DXA have not been
established. This study establishes the validity of the anthropometric equations used in Bio-ex Systems Fitness
Maker software. As a result, the fitness and healthcare professionals can use this method in the field with a high
level of certainty. However, a limitation of this study was its small sample size. A larger sample with an equal
distribution of males and females is warranted to increase the power of this validity study.
Conclusions
When choosing a specific protocol to use in field settings in order to quantify percent body fat, fitness
professionals should be aware that not all common methods are valid when compared to the lab standard, DXA.
This experiment shows that of the four common field tests analyzed for validity, only the anthropometric
equations from Bio-ex Systems Fitness Maker software yielded values that are valid when compared to DXA.
Thus, skinfold measurements from Bio-ex Systems Fitness Maker software and Tanita bioelectrical impedance
scales should be avoided as tools to quantify percent body fat.
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Prevalence of Pharmacists during Trauma Resuscitation at Level
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assistants, radiographers and other personnel.
During trauma and emergency care,
patients are twice as likely to suffer an adverse
event as compared to non-trauma patients[2].
Perhaps the most common and preventable adverse
events are those pertaining to medications[3].
The pharmacist’s role in healthcare has evolved
from the traditional function of dispensing
medication to more directly impacting patient care
in areas such as pediatrics, critical care, intensive
care, and emergency care. The use of a clinical
pharmacist in these areas has been shown to reduce
hospital length of stay, adverse events, treatment
costs and mortality rates[4-7]. However, little
evidence of the utilization of pharmacists in trauma
resuscitation exists.

ABSTRACT
Background: The role of the clinical pharmacist
continues to evolve as more pharmacists are being
utilized as members of clinical hospital patient
management teams. Anecdotal evidence suggests that an
emerging role for pharmacists is as part of trauma
resuscitation teams, however recent census data has not
captured this information.
The purpose of this study
was to determine the prevalence of pharmacist utilization
as trauma resuscitation team members at U.S. Level I
and Level II trauma centers. Methods: A nine-item
survey was designed and mailed to US trauma centers to
investigate the prevalence and characteristics of
pharmacist utilization in trauma resuscitations. Results:
A total of 52.9% (246) of 465 US trauma centers
completed the survey. Almost 25% of the respondents
are currently utilizing pharmacists in trauma
resuscitations, while an additional 11.4% were
considering pharmacist utilization in the future. Duties
and responsibilities reported to be performed by
pharmacists during trauma resuscitations focused mainly
on calculation of medication dosage, medication
preparation and utilization as an information resource to
other clinicians. Conclusion: Pharmacists are being
utilized as members of trauma resuscitation teams.
Additional research is indicated to determine if
pharmacist participation in trauma resuscitation is an
effective utilization of critical resources.

The purpose of this study was to determine the
prevalence of pharmacist utilization as trauma
resuscitation team members at U.S. Level I and
Level II trauma centers.
2. METHODS, RESULTS, SIGNIFICANCE
Methods: A list of 465 Level I and II trauma
centers was obtained from the American Trauma
Society. These centers were either verified as
Level I or II by the American College of Surgeons
(ACS) or through state/regional designation. In
January 2007, a nine-item survey regarding
pharmacist use as trauma resuscitation team
members was mailed to the trauma director at each
site.
A total of 52.9% (246) surveys were
completed.

1. INTRODUCTION
Trauma centers have become an important part of
the health care system, providing specialized
expertise of care for critically injured patients. The
first 60 minutes following a multi-system trauma is
commonly referred to as the “golden hour.”
Decisions and interventions that are made during
this hour substantially impact the patient’s chances
of survival[1]. Health care providers are required to
make efficient and appropriate patient evaluations,
time-critical decisions, and perform a multitude of
tasks in order to save lives.
Therefore,
multidisciplinary trauma teams have been
developed to improve patient outcomes. These
teams often consist of trauma physicians,
anesthesiologists,
nurses,
operating
room

Results: Of the responding sites, 23.2% (57)
currently utilize pharmacists; 11.4% (28) were
considering it for the future; and 4.3% (7) reported
pharmacists were available by telephone if needed,
but were not a routine member of the trauma team.
Sites listed as ACS verified were no more likely to
utilize pharmacists than other sites. Of the 161
centers neither using nor considering using
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requiring any additional resources, only a different
use of an existing pharmacists’ time[4]. Possible
solutions to manpower and resource issues should
be studied and discussed in relationship to the
potential benefits of pharmacists in this role. If
these benefits are well documented, the financial
impact they have can be analyzed and used to
justify the cost.

pharmacists, 22.4% (36) cited no need for
pharmacists in this role, 16.8% (27) cited
manpower issues, and 11.8% (19) cited cost as
their main reason for non-use. Of those sites
utilizing pharmacists, the typical number of hours
per day that pharmacists respond to traumas was
reported as: 29.8% (17) responding 0 - 8 hours per
day; 24.6% (14) responding 9 - 16 hours per day;
36.8% (21) responding 17 - 24 hours per day; and
8.8% (5) answered this item as "other." Table 1
lists the reported duties/responsibilities of
pharmacists during trauma resuscitations.

This study identified the most common duties and
responsibilities performed by pharmacists during
trauma resuscitations. Several of these duties are
closely tied to preventing adverse drug reactions
and medication errors such as calculating dosages,
providing medication information, and ensuring
compatibility. Other duties would likely increase
efficiency such as preparing medications for
administration, providing quick access to
controlled medications, and providing medications
in areas remote to the emergency department (ED).
In the fast-paced, error-prone environment of
trauma resuscitation, the integration of a
pharmacist may prove crucial to patient outcomes.
The results of this study justify a closer
examination of this topic and provide a forum for
further discussion
3. CONCLUSION
Pharmacists are being utilized as members of
trauma resuscitation teams. Because such little
information exists in the literature supporting and
describing pharmacists in this role, additional
research is indicated to determine if pharmacist
participation in trauma resuscitation is an effective
utilization of critical resources.
References:

Table 1: Duties/Responsibilities of Pharmacists during Trauma
Resuscitations
Duty/Responsibility
Result
Calculate medication dosages
91.2% (52)
Provide medication information
89.5% (51)
Prepare medications for administration
86.0% (49)
Ensure medication compatibility
80.7% (46)
Provide therapeutic recommendations
68.4% (39)
Provide quick access to controlled medications
64.9% (37)
Provide medications in areas remote to the ED
38.6% (22)
Assure documentation of med administration
15.8% (9)
Assure accurate billing
10.5% (6)
Other; not specified
1.8% (1)
Data are reported as a percent (number).

Clinical Significance: To our knowledge, this is
the first study attempting to assess the prevalence
of pharmacist utilization as trauma resuscitation
team members at U.S. Level I and Level II trauma
centers. This survey also identified possible
reasons for non-use and the most common duties
and responsibilities performed by pharmacists on
such teams. A few respondents stated that they had
never considered pharmacists in this role prior to
taking this survey, but now were intrigued with the
concept.

1.
2.

The most common reason given for not utilizing
pharmacists was that there was no need for
pharmacists in trauma resuscitations. However,
previously published research has shown a clear
benefit when pharmacists have been added to other
critical-care
multidisciplinary
teams[4-7].
Therefore the potential benefits of pharmacists as
trauma resuscitation team members should be
studied before being discarded.

3.

4.

A lack of manpower and financial resources were
the second and third most commonly reported
reasons for not utilizing pharmacists in trauma
resuscitations. The challenges of the current
pharmacist shortage and the financial burden of
staffing
an
additional
pharmacist
are
understandable difficulties hospitals will face[7].
In 1999, Leap et al. described how a pharmacist
could be utilized in the intensive care unit without
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6.

7.
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Simulation-based Decision Making for Maintenance Policy
Selection for Complex Systems
Zhaojun Li, Haitao Liao
Department of Industrial and Manufacturing Engineering, College of Engineering

constraints using a simulation approach. More
specifically, for the system in Fig.1, in order to
maintain module #3, modules #1 and #2 have to be
taken off first. In practice, such structural
constraints impose a set of rules on the sequence of
maintenance activities, thus making the
maintenance decision more complex.
In the proposed simulation method, the
performance index, i.e. steady-state system
availability, can be easily obtained.
More
importantly, the simulation models can deal with
more general time distributions involved.

Abstract. This paper investigates the performance
of deteriorating systems maintained under
structural constraints using a simulation approach.
Three maintenance polices are investigated, and the
performance of the system is measured by the
steady-state system availability. The best
maintenance policy is chosen with the highest
steady-state availability. Unlike those widely used
methods that treat such systems as continuous-time
Markov processes, the proposed simulation model
is able to deal with more general failure time and
repair time distributions. Moreover, since desirable
performance indices can be easily obtained using
this method, it will be an effective tool to assist in
selecting the optimal maintenance policy for a
complex system.
1. Introduction
A machine degrades over time due to gradual
wear-out of its components and damage caused by
random shocks. To maintain the machine’s
performance at a certain level, preventive
maintenance and replacement are usually
conducted. In the literature, Markov processes have
been widely used to describe the state transition of
such systems, and a large number of maintenance
models have been developed. However, most
existing models assume exponential time
distributions [1, 2], which may not be realistic in
practice. Furthermore, the problem regarding the
maintenance optimization for complex systems
under structural constraints is rarely discussed.

2. Experiment, Results, Discussion, and
Significance
2.1 Assumptions
The following assumptions are made first:
1
The system consists of two failureindependent modules connected in series. The
second module is structurally constrained by the
first one.
2
The system is under continuous
monitoring such that the modules’ states are known
during operation.
3
Each module can experience two phases
of failure rates, and time to transit from the low
failure rate to high failure rate is exponentially
distributed.
4
Time between failures and time to repair
of each module follow the Weibull distributions,
and the distribution parameters depend on
degradation severity.
5
For a specific module, the time to take off
and the time to reinstall follow the lognormal
distributions.
The system state is represented by a triplet (i.e.
higher vs. lower failure rate, functioning vs. failure,
and on vs. off machine, see Table 1).

Fig. 1. Maintenance of a three-module system
This paper relaxes the exponential distribution
assumption and investigates the performance of a
complex system maintained under structural

Table 1: System state description in three indices
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S (failure rate)

0
1

F
(functioning/failure)

0
1

process and the Route advanced transfer are used
in building the simulation models. For given sets of
system characteristic parameters, the performance
index (i.e. availability) for the three maintenance
policies are calculated based on a 7,200 hours
simulation for each of the ten replications. The
simulation process ends within several seconds.

Lower failure rate
Higher failure rate
Functioning
Fails

For instance, v= [0,1,0,1,0,0] means that module 1
is currently at the lower failure rate stage, failed
and on the machine; module 2 is at the high failure
rate stage, functioning and still on the machine.
2.2 Maintenance policies
Performing simultaneous maintenance action is
usually less expensive than one maintenance action
at a time [3]. In this paper, three different
maintenance policies are investigated. The simplest
one is minimum repair (MR) policy, i.e. the system
is as bad as old after each repair without
replacement. The second maintenance policy,
failure replacement (FR), considers replacement
when a module fails at severely degraded states.
The third policy is preventive maintenance (PM),
which preventively replaces a module even it is
still functioning but at higher failure rate states.
Each maintenance policy has a specific
performance index under given budgetary
constraints. The maintenance policy with the
highest performance index will be chosen for
implementation.
To build the associated simulation models, the state
transaction diagrams for the three maintenance
policies are first constructed [4]. For simplicity,
only the state transaction diagram of the MR
maintenance policy is depicted (Fig. 2). Due to the
structural constraints, the number of system states
is 32, while the possible total system states are 2 =
64.

2. 4 Model validation
To validate the simulation model, the analytical
solution of the steady state system availability for
the FR policy is compared with the simulation
results under exponential time distribution
assumption. The analytical availability is the sum
of working state probabilities, which depend on the
given system parameters:
Asys= p1 + p9 + p17 + p25 (1)
The closed-form solution of Eq. (1) is 0.92481
under Markovian formulation, while the simulation
result is 0.92529, which is very close to the
analytical result with only 0.048% difference. That
validates the simulation models.
3. Conclusions
This paper proposes to apply a simulation
method to facilitate decision making in selecting
maintenance polices among multiple choices. The
simulation model achieves satisfactory results and
can deal with more practical time distributions
involved in complex engineering systems.

6
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the simulation models are constructed using Area
simulation software. The Statistic advanced

th

proceedings of the 13 ISSAT conference on reliability
and quality in design, 285-289, 2007.

30

Proceedings of the 4th Annual GRASP Symposium, Wichita State University, 2008

Where is the Love? How Parenting Magazines Discuss the
“Mommy Wars” and why it Matters.
Katherine L. Eaves*
Elliott School of Communication, Fairmount College of Liberal Arts and Sciences

Abstract: In June 1990, Newsweek coined the term “mommy wars” to describe the cultural tug-of-war between women who
work outside the home and women who stay home to care for children. Historical and contemporary literature on feminism,
women in the workplace, women in the home and motherhood, suggest the “mommy wars” are more than just a bitter
disagreement between two groups of mothers. This paper argues both working and stay-at-home mothers are frustrated with
the antiquated corporate and societal ideals of women and motherhood. A critical discourse analysis method was used to
analyze the content of Parents magazine from 1990 to 2006. The sample included 54 articles focusing on working mothers,
stay-at-home mothers, the “mommy wars,” or the larger social issues present in each discussion. The sample was analyzed
for recurrent themes and discussion of the social issues regarding each theme. Of the 54 articles analyzed, four were found
to directly address the “mommy wars,” and no recurrent themes were present. Three prevalent themes were found regarding
discussion of working mothers, and four themes were present in discussion of stay-at-home mothers. Discussion of social
and corporate issues was largely absent.

1. Introduction
Since it’s coining in 1990, the term “mommy wars” has become a part of the American vernacular. Used to
describe the social and cultural tug-of-war between women who work for pay and women who stay home to
care for children, the “mommy wars” has been the topic of countless newspaper and magazine articles, and
television shows. Maureen Dowd, a popular New York Times columnist, has written on the subject several
times and both Oprah Winfrey and Dr. Phil have dedicated episodes to the ‘mommy wars,’ with Dr. Phil
literally pitting working-mothers and at-home mothers against each other by seating them on opposite sides of
the studio. Additionally, dozens of books and mainstream magazine articles have been published on the topic
most of which use the testimony of real mothers to demonstrate how the two sides clash when it comes to what
is best for themselves, their families and their children. This suggests that the “Mommy wars” are indeed a real
phenomenon, and not just a construction of the media.
However, little formal research has been conducted to determine the role of the media, specifically parenting
magazines, in this discourse.
2. Experiment, Results, Discussion, and Significance
A critical discourse analysis (CDA) was used to analyze Parents magazine from 1990 to 2006. CDA,
according to Wood & Kroger (2000) [1], is an emphasis on understanding discourse in relation to social
problems and social structural variables such as race, gender, class and power. A second definition, provided by
Phillips and Jorgenson (2002) [2] defines CDA as an explanatory critique that aims to identify an unmet need or
misrepresentation between reality and the view of reality that functions ideologically.
Parents magazine was chosen as the text for analysis because it has the largest rate-base, or advertiser quoted
distribution, of any parenting magazine on the market. Each issue of the magazine was analyzed for articles
specifically addressing the “mommy wars,” working mothers, at-home mothers, or any socio-cultural issues
related to discourse surrounding the “mommy wars,” including child care, opting-out of the workforce and
workplace inflexibility. A total of 54 relevant articles were identified in the 16-year period. A baseline content
analysis found four articles directly addressed the “mommy wars,” 29 articles addressed the concerns of
working mothers, seven addressed stay-at-home mothers and the remaining 14 articles fell into the category of
other.
With regard to the “mommy wars” specifically, only four articles were found to directly address the issue.
Three were surveys conducted in 1990 and 1996, while the fourth was a commentary written by a stay-at-home
mother. These surveys did attempt to flush out the social issues at play in the “mommy wars,” such as the
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America idealization of the 1950’s nuclear family, and provided women a forum to justify their choice to work
or stay home.
Three predominant themes were identified with regard to working mothers. The first is corporate inflexibility.
In articles addressing the concerns of working mothers, a majority discussed the lack of flexibility in the
workplace that make working and being a parent challenging. However, there were no suggestions as to how
positive change could be enacted to make workplaces more family friendly. The second theme present in the
discussion of working mothers is guilt. Working mothers, as depicted in the articles, are extremely guilt ridden.
The guilt typically comes from two sources; internal and external. Internal guilt comes from the emotional
stress a mother feels when she is not present for important events in her kids’ lives. External guilt comes from
sources outside the mother, such as other parents, demanding employers or the media. However, this theme of
guilt is underwritten by the idea that working mothers should feel guilty, because if they do not feel bad about
missing a soccer game or ballet recital, they are bad mothers. A final predominant theme in the discussion of
working mothers, is not working. More than a dozen articles addressed how working mothers could afford to
quit their jobs or work part-time. Many of them outlined how expensive working is when adjusted for the cost
of childcare, clothes, transportation, lunches and other expenses. The underlying assumption is that working
mothers do not want to be working. These articles reinforced not only the idea that women should be in the
home with children, but that if a women enjoys her dual role, she fits the stereotype of a selfish-materialistic
woman who is unconcerned with her children.
Four themes were found with regard to stay-at-home mothers. The first is working as a choice. Stay-at-home
mothers often referred to the devaluing of parenting and housework as actual work. Many also reinforced that
they chose not to work, presumably in an attempt to combat any suggestions that they are incapable of earning
and income due to lack of training or education. The second theme was self-sacrifice. At-home mothers
consistently talked about the material comforts they gave up in order to afford to stay home with their children.
These comments, however, were nearly always followed by a reinforcement of the choice to stay home -- “it’s
worth not have a new car or eating out three or four times a week to be able to stay home with my kids.” Athome mothers were also associated with a loss of identity. Many commented they felt invisible, lonely, isolated
or depressed after quitting work. Articles addressing this issue always provided suggestions for combating these
feelings, encouraging mothers to join playgroups, volunteer or become active in the community. But, some atmothers said it was the social stigma of being a “housewife” that was the hardest to overcome. A final theme
associated with at-home mothers is a shift in marital equality resulting from the lack of a second income.
Women found themselves resenting receiving an “allowance” from their husbands, or being questioned about
their spending habits. The magazine’s response to this was suggestions about budgeting and finding fun yet
inexpensive things to do as a couple, which does not address the real issue of economic dependency and the
potential consequences of a woman’s loss of income in both the short and long term.
Addressing the larger themes present in parenting magazines’ discussion of working and at-home mothers is
important and relevant for two main reasons. First, because they are so widely read, parenting magazines should
have a responsibility to inform and educate readers about the issues that affect them. Instead of an honest
discussion about the pros and cons of each choice, these publications largely skirt the issues all together, and
when one is addressed, it is sugar coated and reframed to fit the target audience of the article. Second, these
magazines frequently take stances on issues like breast or bottle feeding, and co-sleeping, yet refuse to take a
stance on the issue of affordable quality childcare, paid maternity and paternity leave, corporate flexibility,
reasonable leave policies and fair wages for part-time work. If this genre of publication took a strong editorial
stance in favor of these policies, and got their advertisers to do the same, a major social shift could occur. Yet
these magazines are eerily silent about so many of the issues that really affect both working at stay-at-home
mothers the most.
3. Conclusions
Parenting magazines’ discourse about the “mommy wars” is generally unproductive, doing little more than
regurgitating the arguments of both working and at-home mothers. Little discussion of larger social issues is
present and suggestions for change are rarely present.
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Detection of Damage in Metal Lap Joint by Combined Passive
and Active Methods
Zachary Kral*, Walter Horn
Department of Aerospace Engineering, College of Engineering

Abstract. Fatigue cracks and corrosion damage are critical
issues for aircraft, especially for the aging fleet still in use
today. The most frequent area of damage is on the aircraft
skin, more specifically the joint regions. A structural health
monitoring system is being sought after as a system of sensors
to detect and localize damage during flight, reducing the
amount of time spent in ground inspections and amount of
ground inspections overall. Currently, studies from companies
and universities are being done, using a variety of different
sensing methods, including acoustic emission (AE) testing,
ultrasonic testing (UT), and by optical fiber with fiber Bragg
gratings (FBG) as strain gages. AE and FBG sensors are
passive systems by ‘listening’ to cracks growth or measuring
stiffness change around the crack, respectively. These two
methods can be combined to form an active network,
checking the other methods in real-time by using guided
waves of UT. This study looks at analyzing the abilities of AE
and FBG sensors to work as both passive and active systems,
comparing results to one another. Due to temperature
problems in skewing responses of guided waves, a network of
sensors is formed as well to use a correlation in baseline
approach, negating this effect, and is tested for fatigue
damage on a metal lap joint configuration over cyclic loading.
FBG sensors are found to be more directional based and can
work in replacing strain gages, while AE sensors can be used
well in conjunction with active UT.

1. Introduction
Aircraft, along with all other vehicles, acquire cracks
and damage with time and use. In order to prevent
failure of parts on vehicles, inspections are made to
check for any critical damage. Aircraft have a long
lifetime of use and cracks and corrosion might grow
around airframe, skin, and other structural components.
The current method of aircraft inspection is to take the
aircraft apart in a ground inspection and visually locate
and determine extent of structural damage or use other
ground devices in the inspection. The purpose of this
project is to find an in-situ structural health monitoring
(SHM) system, which can be used to monitor for
damage, during flight in real time. This system has the
requirements of being automated and using nondestructive evaluation (NDE) to determine damage,
without disrupting the function of the structure being

monitored. Along with this, the SHM system being
sought should be more reliable than the actual structure
and have a minimum of components in order to reduce
costs and minimize the weight of the aircraft in flight.
Though the SHM system can not fully eliminate the
need for ground inspection it should reduce
significantly the time required thereby reducing the cost
of operation of the aircraft.
A major component of aircraft, which accumulates
damage, is the thin external skin. Portions of the skin of
an aircraft are loaded in tension, and they are subjected
to pressure and temperature changes during flight,
including all aerodynamic forces. Since the aircraft skin
has an average thickness of around 2 – 3mm, damage
can easily become a problem. Cracks and corrosion
have been discovered to initiate and grow around joint
regions, due to metal contact and preexisting holes for
rivets to attach multiple layers. The author of this paper
is interested in finding a suitable method of monitoring
skin joint regions on an aircraft structure.
2. Discussion
The results of an exhaustive literature investigation
indicate that current technologies, showing the most
promise, are in the ultrasonics field. Ultrasonic Testing
can further be broken down into passive (acoustic
emissions) and active (Lamb wave) modes.
Acoustic Emission
Acoustic emission (AE) is a form of passively
monitoring a structure using piezoelectric sensors.
When a crack initiates within the structure and grows
larger, elastic and plastic strain waves travel outward
through the material. These strain waves, which are in
the frequency range of 250kHz to 20MHz, can be
“heard” using these AE sensors. These sensors can hear
waves emanating from a crack as far as tens of feet
from the sensor. Along with hearing the damage,
multiple sensors could be used to triangulate or locate
the damage. Due to the passive setting of waiting for
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researched as replacing current strain gages on aircraft
to monitor in-flight conditions.
In addition to acting as a strain gage, fiber optics can
have a high sampling rate, which can then in turn act as
a passive receiver of Lamb wave pulses from
ultrasonic, piezoelectric components [4].

the damage to make waves of its own, the system
would require a low amount of power and has little to
no sensor drift. Filters have been created to contain
white noise levels; however, only a very basic amount
of information can be obtained about the damage[1].
Lamb Waves

3. Conclusion
Guided waves were first predicted by Lord Rayleigh
in the 1880’s and later improved upon by Horace Lamb,
giving them the name Lamb waves. These waves travel
along the surface of a material in the form of strain
waves. These are complex, having to be broken down
into symmetric and anti-symmetric modes for study,
similar to the manner that Fourier series can be used to
break down complex signals into even and odd
oscillating waves[2]. From the characteristics of Lamb
waves, a frequency range around 2MHz is used for this
method as only the initial symmetric and asymmetric
modes are present. This allows for easier analysis.
For a thin plate structure, piezoelectric actuators and
sensors can be attached in a manner to send pulses of
Lamb waves through the structure and receive them in
the sensors. This helps with damage detection because
if any damage occurs, a ripple, or change in the signal,
will occur. Using the timing of the ripple, the damage
location can be located. Since the skin of the aircraft is
a thin-walled structure, these waves can be used to
determine any changes in the structure.
The structural responses of many aircraft components
are nonlinear, so a baseline measurement is needed as a
standard. Each thin-walled component will have a
distinct signature frequency, and any damage would
alter this in some way. For this active scanning method,
a number of solutions have been considered. One,
which looks promising, is a statistical correlation
method, similar to that employed with the strain gage
method, but happening in real time[3]. This can be
coupled with the newer technology of fiber Bragg
gratings.

The ideal system for aircraft SHM on the skin should
not be just one of the methods discussed above, but
rather an integrated combination. A passive/active
system seems to be the top choice for this problem.
Acoustic Emission (AE) sensors and fiber optics with
FBG’s could be used as a passive system, continuously
monitoring the structure for the onset of damage and
current in-flight conditions. Their low power and ability
to monitor for general damage would be useful. The
system could also be operated in active mode at set
periods of time to check results from the passive
system, since the active gives better results at the price
of more power. Once damage is found, the SHM
system would then switch to an active monitoring
mode, using actuators to use UT in the damaged area.
With piezoelectric materials, the AE sensors could
switch to an active ultrasonic mode in the local area of
identified damage, minimizing the amount of sensors
needed. Also the actuators themselves could be
separate, or derived from the AE sensors. Along with
the AE sensors, the nearby FBG’s could read any
ultrasonic pulses and be used as well to search for
damage. This results in a health monitoring system,
consisting on a minimum amount of sensors, which is
able to cover a large area and scan for damage.
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Fiber Bragg Gratings
Optical fibers can be used to measure the elongation
of the fiber and thus strain within a structure. Fiber
optics measure a light wave pattern traveling through
each fiber. Any deformation in the fiber will result in a
change in wave shape, which can be analyzed by a
signal conditioner. This is done through Fiber Bragg
Gratings (FBG). These are diffraction gratings, made
within the optical fiber. A Bragg wave is generated by
the light source and travels through the optical fiber. As
it comes to the FBG, a small portion of the wave is
reflected back. The wavelength of the reflection is
determined by the elongation or strain applied to the
FBG. Therefore it acts as a strain gage, and is being
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In the Shadows of the Big Houses:
Non-Elite Settlements at Uxbenká
Amber C. Schrag
Department of Anthropology, Fairmount College of Liberal Arts and Sciences

Households inform us about social relationships in ways public-centered research might exclude. Studies of non-elite
settlements also bring attention to the rich diversity that characterized pre-Columbian society. Surprisingly little is known
about Maya commoners despite the recent influx of studies that address the residential areas of sites. Even less work of this
type has been done in southern Belize where Uxbenká, the site studied, is located. Uxbenká’s settlement system is
characteristic of Maya sites, and includes residences, ancillary structures, burials, modified landscape features surrounding
the household and related gardens and agricultural areas. Excavations were conducted in 2007 to assess the temporal
occupation and functional use of space at one non-elite residential group at the site. The data collected are compared with
other residential excavations conducted at Uxbenká and with other sites aiding in the development of a more comprehensive
and contextual view of the occupation of the site. The 2007 excavations and analysis of this residential group settlement
offer a fundamental component to our basic knowledge of the site.

Introduction
The study of human settlements and households are at the core of social science inquiry. They are basic units
of most societies, where foundational activities such as production, consumption and reproduction take place.
My research focuses on the prehistoric Maya site of Uxbenká. The ancient Maya occupied an area in Latin
American referred to as “Mesoamerica.” The ancestors of the Maya began as simple hunting and gathering
bands and gradually developed into complex polities that reached its height during the Classic Period (AD 250900).
Until recently, most Mayanists tended towards “top-down” research, primarily investigating large
architectural complexes and monuments at site cores associated with a quantitatively small elite class. Using
new approaches, Maya archaeologists over the past two decades have become interested in “bottom-up” studies
of the daily lives of the prehistoric Maya (Robin 2001:18). Little work of this type has been done in southern
Belize at Uxbenká so this project represents pivotal research in
understanding the non-elite aspect of the polity’s complex society.
Research, Results, Discussion, and Significance
The unique project consisted of archaeological survey, excavation
and data analysis of a non-elite settlement group (SG 21) at Uxbenká
(Figure 1). A Classic Period Maya settlement group generally consists
of one or more dwellings, ancillary structures and spaces, which include
storehouses, kitchens and gardens (Hendon 1987). SG 21 is a basic nonelite settlement group. The three research goals were to assess the
functional use of space at SG 21, the temporal occupation of SG 21, and
the extent of social variation of the prehistoric inhabitants of Uxbenká.
Parts of the three main structures and ancillary spaces of SG 21 were
excavated to collect data about the settlement group. The structures were small and simply constructed
platforms made of limestone and sandstone blocks. They were situated around a central flat cleared area.
Ethnographic research and studies of prehistoric murals in Guatemala
and Mexico indicate that platforms had wooden superstructures with
Fig. 1. Map of SG 21 and Group F, Uxbenká, Belize.
thatch roofs (Wauchope 1934). The artifact assemblage of SG 21
represented the remnants of basic everyday activities. Chipped stone tools and lithic debris, metates, manos,
ceramic sherds from bowls and jars, and hammerstones were recovered. Exotic items were found in low
frequencies and include a figurine, a spindle whorl, polychrome pottery and modified jade fragments.
Excavations at SG 21 shed light on the lifestyle of the people who occupied the settlement group. Stone tools
used for horticultural activities (Hendon 1987) and a burned corn cob were evidence of a small agricultural area.
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Excavations at Structures 1, 2 and 3 yielded a variety of utilitarian chipped stone tools, ground stone tools, and
ceramic sherds indicative of domestic dwellings and food preparation areas. STR 1 and STR 3 each contained
one subsurface crypt. The STR 1 burial was intact, but in STR 3, only the top one third of the body and
capstones remained. The disrupted burial at STR 3 and the muddled building layout points to construction and
later remodeling in that area. There is evidence from other sites that the ancient Maya remodeled their
settlements (c.f. Tourtellot 1988).
AMS radio-carbon dating was the most effective way to determine the temporal occupation of SG 21. The
known occupation of SG 21is from AD 214-772. Two dated charcoal samples corroborated Late Classic (AD
600-900) dates for STR 3 and an associated midden (95.4% probability dates lie within AD 646-772). The third
date, from the burial in STR 1 represents an earlier occupation, ranging from the Late Preclassic (300 BC-AD
250) to the Early Classic (AD 250-600) (95.4% probability dates lie within AD 179-334).
The ancient Maya who lived at Uxbenká belonged to different social groups. Excavation data determined SG
21 was a non-elite settlement based on the small scale buildings and the utilitarian production and consumption
oriented artifacts. The two burials, with minimal and simple grave goods are also evidence of the non-elite
status of SG 21 inhabitants. Compared to SG 21, artifacts from Uxbenká’s civic and ceremonial core are more
exotic and less utilitarian. Comparing Uxbenká to other Classic Maya sites and recent ethnographic information
allowed a more comprehensive and contextual view of the occupation of the site (c f. Ashmore 2007). Other
Classic Maya sites exhibited the same general non-elite building construction, arrangement and size as SG 21.
The utilitarian artifact assemblages and features, including middens and simple subfloor burials, are also
strikingly similar.
The buildings and artifacts at SG 21 paled in comparison to elite and ceremonial structures at Uxbenká
differentiating it from the upper crust of society. While the social stratification is obvious, it appears elites and
non-elites were living in the same areas of the site. This find holds true across Classic period Mesoamerica.
Generally, elite structures are found interspersed with non-elite residences (Haviland 1988). At Uxbenká, Group
F was just up a steep hill from SG 21, but Group F had monumental architecture and all the buildings faced
away from SG 21 as if denying visual and physical access from SG 21 (Figure 1). Whether or not the
inhabitants of SG 21 and Group F represent complete social opposites is uncertain at this point. It is clear they
represent different layers in the social strata of Uxbenká and their close proximity likely provided a constant
reminder of the inhabitant’s social identities.
Conclusions
Over the last couple decades, increasing work has been done with commoner households, but much more
information stands to be learned about the domestic lives of the people who made up the majority of Maya
society. My research at Uxbenká established when SG 21 was inhabited by the prehistoric Maya and how they
used the buildings and spaces. The archaeological excavations added to the social variation of Uxbenká’s
ancient inhabitants.
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Accuracy of Pedometer Steps and Time for Youth with
Developmental Disabilities During Dynamic Movements
Cindy Sappok*, Kimmie Lennington, Katie Harrell
Department of Physical Therapy, College of Health Professions

Abstract. Pedometers are a valid measure of walking behaviors of youth with and without disabilities. Walking is only one
of the many types of movements in which youth engage. Given the dynamic/sporadic nature of youth’s activity patterns, the
need arises to examine whether pedometers can accurately record activities other than walking. Sixteen youth with
developmental disabilities (9 girls, 7 boys, 13.4 ± 3.8yrs) were videotaped for five minutes during adapted physical
education (APE) class while wearing five Walk4Life 2505 pedometers placed in five locations around waist (front right and
left, and back right, middle, and left). Subjects engaged in activities consistent with their APE curriculum (e.g., playing
catch, volleyball). Researchers viewed each videotape and recorded actual steps and activity time. Findings of each
researcher were compared to recorded steps and time (pedometers) for absolute error and transformed into percentages. The
absolute percent error across the five pedometer locations for steps (time in parentheses) ranged from 72.8% (65.7%) to
42.3% (32.6%). Across all five pedometer locations, registered steps were underestimated by approximately 52.9% ± 48.9%,
whereas pedometer registered time was overestimated by approximately 22.5% ± 53.8%. The findings indicate pedometers
may not accurately reflect the dynamic movement youth with disabilities engage during APE.

1. Introduction
Pedometry has become a popular method of measuring PA in the school setting because of its
moderate to high correlations with other objective measures of PA such as heart rate monitors and
accelerometry [1]. Few studies, however, examined the accuracy of pedometers in school age youth with
developmental disabilities (DD). Beets and colleagues [2] did report pedometer accuracy for youth with DD
but this study was performed under controlled conditions (ie., ramp walking). Therefore, the purpose of this
study is to extend the findings of Beets et al.,[2] and determine the accuracy of pedometry in children and
adolescents with DD engaged in dynamic movements during adapted physical education.
2. Experiment, Results, Discussion, and Significance
Sixteen youth with developmental disabilities (9 girls, 7 boys, 13.4 ± 3.8yrs) were videotaped for five
minutes during adapted physical education (APE) class while wearing five Walk4Life 2505 pedometers placed
in five locations around waist (front right and left, and back right, middle, and left). Subjects engaged in
activities consistent with their APE curriculum (e.g., playing catch, volleyball). Researchers viewed each
videotape and recorded actual steps and activity time. Two way mixed model single measure correlation
coefficients (ICC) and 95% confidence intervals (95CI) were calculated to determine the agreement between
two observers for actual steps and activity time estimates from the videos. Single measure ICCs (95 CI) for
actual pedometer steps and activity time were ICCsteps = .95 (95% CI .88 to .98) and ICCtime .96 (95% CI .91
to .98), respectively. Given the high agreement between the two raters, the average of actual steps and activity
time were calculated and used as the criterion measure to determine accuracy for all subsequent analyses.
For each trial, the absolute difference among registered steps and activity time to actual steps and
activity time was computed (registered steps minus actual steps) for each of the five pedometer locations,
separately. The difference scores were transformed into two percentages for each location for steps and time,
separately, with an average difference score across the five locations calculated for steps and time, separately.
Thus, for steps and time, six difference scores were calculated (five for each location and one average across the
five locations). For steps, the mean absolute percent error averaged 18.2%, with a mean average percent error
of -14%. This meant that across five locations, the pedometer underestimated the number of actual steps taken
by 14% (see Table 1). For time, the mea n absolute percent error averaged 17.6%; with a mean average percent
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error was 8.7%. This means that across five locations, the pedometers overestimated actual movement time by
8.7%
3. Conclusions
In conclusion, the results suggest pedometer steps and time do not accurately reflect the dynamic movement
youth with disabilities engage in during APE. One should use a cautionary approach to using pedometers when
measuring the physical activity levels of youth with DD. Further studies should be conducted to determine the
accuracy of pedometer steps and time for dynamic movement involving youth without disabilities during
physical education, since pedometry is one of the primary methods being used to determine patterns of daily
activity in children and adolescents.
4. Acknowledgements
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youths with disabilities. Adapted Physical Activity Quarterly. 24, 228-244
Table: 1
Absolute Percent Error and Average Percent Error (Observed vs. Pedometer Registered) Steps and Time by Location
Steps

Time

FR

BR

MB

BL

FL

Avg.

FR

BR

MB

BL

FL

Avg.

Average

20.3 a

13.6 a b †

16.7 c

19.0 b

26.7 b c

18.2

28.4

24.6 †

20.5

22.2

20.1

17.6

SD

14.8

10.5

12.8

14.1

14.3

11.4

20.6

19.0

17.6

18.5

17.2

15.2

Average

-13.8

-6.2

-11.9

-15.8

-22.2

-14.0

18.4

9.0

13.2

-1.4

4.2

8.7

SD

21.2

16.2

17.4

17.7

20.7

16.5

30.2

30.1

23.8

29.2

26.4

21.8

Absolute percent error

Average percent error

Abbreviations: Abbreviations: FR = front right; BR = back right; MB = middle back; BL = back left; FL = front left; and
Avg. = average across all locations
Note: Superscript letters indicate a significant difference between locations. † indicates a significant difference between steps and time for
the BR location
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Evaluation of the Cure State and Water Content at
Carbon Fiber containing Composite Surfaces
Rama Gandikota*, Irish Alcalen, Sarah Hall, William T.K.Stevenson
Department of Chemistry, Fairmount College of Liberal Arts and Sciences

Abstract A technique called ‘Near Infrared diffuse reflectance spectroscopy’ is able to monitor the moisture content in resin
rich fiber reinforced composite surfaces and the cure state of resin at the surface of a resin rich fiber reinforced composite.
Measurement of water in composites made from 934 resin and T300 fibers was addressed using both normalized absorption
spectroscopy and using a “Chemometrics” second derivative partial least squares spectrum analysis. (Chemometrics is the
procedure of relating measurements made on a chemical system via application of mathematical or statistical methods). We
will show that interpretation of a diffuse reflectance near IR spectrum is more complex than interpretation of a transmission
near IR Spectrum, with the result that a partial least squares (Chemometrics) analysis gives better results than a
straightforward normalized Beer type plot. Calibration curves have been produced to relate diffuse reflectance near IR
spectra to water content for uptake and desorption of water in medium and high performance epoxy resins, high
performance adhesives, and carbon fiber reinforced composites. Calibration curves have also been produced to relate the
near IR diffuse reflectance spectrum to cure state in high performance adhesives and carbon fiber reinforced composites.

1.Introduction
Composite materials used in the aerospace industry need to be tested for extent of cure and water
content. While there are numerous methods employed to determine moisture content and degree of cure in
polymeric materials, they have been limited by the inconvenience of sample preparation and the invasive nature
of the procedure. It is vital that a technique for monitoring water content and cure state in polymers and
composite materials be developed without resorting to destructive and time consuming methods that cannot be
used for on-site analysis.
The reliability of near-infrared spectroscopy as a rapid, nondestructive and expedient method has been
boosted by the introduction of chemometric data evaluation techniques, diffuse reflectance measurements, and
light-fiber optics. It is a low-cost method that requires no sample preparation and with the advent of light-fiber
cables, it is now possible to take spectral data without physically removing parts from a structure or samples
from a processing line.
2. Experiment, Results, Discussion and Significance
Second derivatives of the near IR spectra were obtained to eliminate baseline deviations and then
subjected to partial least squares (PLS) analysis to build a calibration curve.
Two goals were achieved with the help of the calibration curves i.e, primarily water content in epoxy
resins for water uptake and desorption in medium and high performance resins and in high performance
adhesives and carbon fiber reinforced composites and secondly the degree of cure in high performance epoxy
adhesives and high performance carbon fiber reinforced composites.
Water in composites gives rise to an IR peak at 5215 cm-1 (Figure 1). This peak is free from
interference from resin hydroxyls and provides a quantitative measure of water. Figure 2 shows the calibration
curve obtained from partial least squares (PLS) analysis of spectral data. Actual percentage of water values are
acquired from agravimetric method.
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Figure 1. water absorption peak at 5215 cm-1

Figure 2. chemometric calibration curve for
water uptake of MY720-DDS resin

Epoxy groups produce a strong and well defined combination band at 4530 cm-1 as shown in Figure 3.
The calibration curve in Figure 4 are derived from PLS analysis of near IR spectra. The actual values of
degree of cure are determined from differential scanning calorimetry
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Figure 3. epoxide peak at 4530 cm-1

Figure 4. chemometric calibration curve for cure of
FM377U adhesive

Both calibration curves (water content and degree of cure) show a good correlation between actual and
calculated values as indicated by the R2 value. These can then be an effective quantitative technique to
determined water content and cure state in composite materials
3. Conclusion
Diffuse reflectance near infrared spectrometry was shown to effectively quantify water content and
degree of cure in polymeric and composite materials without the hassles of sample preparation and time
consumption. Furthermore because the method is nondestructive in nature it can be applied to on site analysis of
parts such as in the aviation industry where these materials are mostly used.
4. Acknowledgements
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The Effects of Focused Fluency Practice on Reading Rate,
Motivation, and Interest in Reading for Struggling Primary Students
Kim Ashley*
Department of Curriculum and Instruction, College of Education

Abstract. This study examines the effects of focused fluency practice on reading fluency, motivation, and interest in reading
using a variety of research based strategies designed to improve fluency in struggling students. The twelve- week study
looks at six third grade students with low achievement in reading. Multiple assessments and an assortment of methods were
used including: repeated reading strategies, Reader’s Theatre, Quick Reads, humorous literature, and reading for a reason.
Rationale for each strategy is given and individual student progress is profiled to show the effectiveness of using a variety of
methods to improve reading fluency. Repeated readings of independent level text were shown to be highly successful for
improving reading rates in students with slow reading acquisition and maintaining current motivation to read.
1. Introduction

Reading fluency demonstrates a reader’s ability to create meaning from text, integrating everything
previously learned about printed and spoken language. Automatic word recognition, vocabulary knowledge,
comprehension, and effective assimilation of perceptual skills combine to produce fluency while reading [1]. In
recent years, fluency has been an assumed outcome of reading instruction [2], and for most students in the
classroom, this is true. However, the issue of fluency for students who struggle requires special attention to the
underlying problems that inhibit fluent reading, the necessary support to minimize or correct those problems,
and focused fluency practice. Struggling readers often fall behind their peers in reading development from their
earliest attempts due to a variety of causes. For these readers, specific activities designed to improve fluency
are unachievable, allowing for the occurrence of bad reading habits, delays in acquiring fluency, and loss of
motivation to read. In the classroom setting, these students do not receive the opportunity, attention, or practice
required for mastering reading skills [3]. Finding ways to ensure struggling students develop reading skills that
will help them become fluent readers is paramount to keeping students motivated to read. Using a range of
methods and strategies that interest students and provide optimum reading experiences for promoting fluency is
critical [4]. Many studies have found that automatic word recognition improves with the use of repeated
reading strategies. Using a balanced approach that incorporates “modeled reading, paired readings, repeated
readings, and dramatization” offers students a variety of strategies and substantially improves fluency [5].
Selecting reading material at the proper reading level that offers a recurrence of high frequency words along
with repeated practice of these texts helps increase reading fluency for struggling students. Increasing the
amount of time these students spend reading at their instructional level gives them appropriate practice for
development of reading skills. Setting reasonable expectations for growth in reading fluency offers guidance
for instruction and motivates students to achieve.
2. Experiment, Results, Discussion, and Significance
To study the effects of using multiple fluency strategies to help improve overall fluency by increasing
reading rate, thereby fostering more interest and motivation in reading, third grade Title I students took part in
repeated reading strategies using a variety of texts including, story books, plays, poetry, humor, and expository
texts for 12-weeks. The students were selected for the study using assessment data that showed slow
acquisition of reading ability, specifically, oral reading fluency, over a two or more year period. Students were
pre-assessed to find reading levels and reading rate, surveyed to find areas of interest, and offered research
based instructional practices and texts for the purpose of improving fluency. During each thirty-minute session,
students read selected texts up to four times using choral reading, paired reading, timed repeated reading, echo
reading or shared reading.
Appropriate modeling for reading and teacher feedback to support fluency
development was provided. Each text was approximately 100 words in length providing optimum repeated
practice. Topics used for reading material were chosen based on availability of resources and the reading
survey. Texts about animals remained the favorite choice of students in both pre and post survey responses.
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Students were motivated to read using humor, favorite stories, topics of interest chosen from the reading survey,
performances with Reader’s Theatre and reading for younger students.
After twelve weeks of repeated reading using a variety of texts, reading rates increased for all students.
Interest in reading and motivation was unchanged or slightly improved. The students gained an average of 21
words per minute. Automatic word recognition, self-correction rates, and comprehension were also improved.
Students with the lowest reading rates made the largest increase in reading rate during the beginning weeks of
the study showing repeated reading of independent level texts to be highly effective in increasing fluency for
struggling students. More secure readers made the most growth while reading at instructional level.
Observation of all study participants showed improvement in fluency, increased interest in reading and positive
attitudes toward the task of reading overall.
Reading Gains
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Fig.2. Reading Gains over Time Demonstrating Occurrence of Growth
3. Conclusion
Repeated reading and motivational techniques with appropriate text had a positive impact on student
performance. These techniques helped to increase reading rates, boost comprehension, and reinforce positive
attitudes toward reading. Implementation of reading instruction for struggling students that instills motivation,
interest, and confidence, makes reading less laborious and more enjoyable for struggling students, supporting
the necessary foundation for more complex demands in their literacy journey.
[1] Wolf, M. (2006). Common Questions About Fluency. Retrieved December 1, 2007 from
http://contentscholastic.com/browse/article.jsp?id=4466.
[2] Allington, R. L. (1983). Fluency: The neglected goal. . The Reading Teacher, 36, 556-561.
[3] Samuels, J. S. (1997). The Method of Repeated Readings. Reading Teachers, 50(February 1997), 376-381.
[4] Agrinsoni, E. M. (2006). Engaging All Readers Motivating Reluctant Readers. College of William and Mary, Williamsburg, Virginia.
[5] Kartch, D., Marks, C., Reitz, M. (1999). Examining Reading Fluency in Primary Children.
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Demographics and Disease Profile in an Urban Public
Primary Care Clinic: Implications for Indigent Care, Insurance
and Health Care Disparities
Jon R. Humiston*, Richard D. Muma, PhD
Department of Physician Assistant, College of Health Professions

1. Introduction
Research has been conducted on indigent populations across the United States as well as the health care
facilities which treat said populations. Factors such as ethnicity, language barriers, employment, and adequate
insurance coverage all play a role in providing health care to indigent populations. Access to quality primary
care is another factor that affects disparities in health care. Access to care is directly correlated with lower
morbidity and mortality, and fewer hospitalizations and emergency room visits.1 Better access leads to
improved health and decreased healthcare costs, and thus is a central goal in reducing health care disparities.
Immigrant families and families that live in rural or urban settings, compared with suburban; have the highest
risk factors for developing disease, and studies have shown that higher risk factors are associated with poor
access to primary care.2
No research has been conducted in regard to the disease profile of clients at Healthy Options for Planeview
(HOP) in Wichita, Kansas. Healthy Options for Planeview is a community health center for patients residing in
the Wichita, Planeview area, one of the poorest areas in the State of Kansas. The purpose of this study was to
collect and analyze the disease profiles and demographics of those who received medical care at HOP in 2006.
It was hoped that the data would serve as a guide to aid in the future treatment of the indigent population in the
area and to aid in allocation of resources for HOP.
Healthy Options for Planeview is an important tool in providing care to the indigent population in Wichita,
Kansas. The clinic brings healthcare to the underserved in an attempt to increase access to healthcare and
extend the healthcare delivery system to patients with health disparities such as language barriers, health care
insurance coverage, poverty, and other ethno-racial factors. In order to fully implement HOP as a tool in the
Planeview area and plan for future services, it is important to analyze the demographics and disease profiles of
the patients who seek care at HOP. Thus, it is imperative to have a baseline for healthcare providers to compare
the disease states and demographics of future patient’s in order to properly address and treat the population.
Any future changes in disease profile or demographics would allow healthcare providers at HOP to “make
modifications in treatments and educational approaches to compensate for the changing patient population”.4
The following research question was developed:
•

Question: What is the demographic and disease profile of patients receiving healthcare at Healthy Options
for Planeview in Wichita, Kansas?

2. Methodology
A retrospective chart review was administered at Healthy Options for Planeview in Wichita, Kansas between
November, 2006 and December, 2006. Disease profiles and demographics were recorded and analyzed. The
review included healthcare care received at HOP, disease profile, and demographics such as age, race, language,
and gender. Patients who received care at Healthy Options for Planeview from January 2006- December 2006
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were included in the study. A collection form was used to record information, which was based on the patient
history and physical form. Parametric data were analyzed using descriptive statistics.
3. Results
One-hundred-three unique patient encounters were analyzed. The mean age in years of the study population
was 35.69, +/- SD 21.44. Descriptive data analyses revealed patients were primarily female (69.3%), Hispanic
(78.4%), Spanish speaking (68.3%), unemployed (79.8%), had chronic medical conditions (39.8%), and needed
a referral to other local community health centers (24%) for management of their condition. The most frequent
medical issues seen were normal history and physicals (11.2%), followed by well child exams (8.39%),
hypertension (7.7%), seasonal allergies (7.7%), and diabetes mellitus (4.2%). Furthermore, 39.8% of all
patients analyzed had a history of a chronic medical condition.
Overall Significance of the Study Findings and Opportunities for Further Research
The importance of this study largely lies in the fact it was the first study completed on the patients who utilize
HOP for their medical needs. It was imperative to provide this baseline analysis at HOP so that a comparison of
future patient populations could be conducted, in order to measure change in demographics and disease profile.
These data may be useful when discussions regarding allocation of resources to HOP occur. Overall, HOP was
similar in patient demographics with other studies done on similar clinics.
4. Conclusions
This first study revealed the patient demographics and disease profile of HOP. The data revealed HOP
patients to be primarily indigent with chronic medical conditions necessitating a referral to a more
comprehensive community health center.
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Micromechanical Modeling of Ferrite/Pearlite steels
Hoda Koushyar*, Behrouz Tavakol, Dr.Vis Madhavan
Department of Industrial and Manufacturing Engineering, College of Engineering

Abstract. Micromechanics is the analysis of
composite or heterogeneous materials on the level of the
individual phases that constitute these materials. In this
project micromechanical structure of ferritic/pearlitic
steels was modeled by two methods. First SHA model
(stacked hexagonal array) and second the real
microstructure of the steels. FE analysis was performed
to investigate the influence of some parameters such as
volume fraction and aspect ratio of the second phase on
deformation behavior and also macroscopic and
microscopic responses to tension and shear. The stressstrain curves from FE analysis of both models and
experimental results obtained from some papers were
similar. Afterward, a comparison between averages
strains in different types of steel were performed that
shows a rise by increasing pearlite volume fraction in
steels.

In the first section of this study SHA and real
microstructure models were compared in the case
of response to tension. In SHA model, the pearlite
phase is modeled as nodules in the ferrite domain
which are like arrays of hexagonal. These can be
simplified to cylinder and FE analysis can be done
considering it as axisymmetric model. The volume
fraction, morphology and the neighboring factor of
the pearlite nodules can be adjusted in this model.
The model and parameters are shown in Fig 1 & 2
[1]. The microstructure model, based on
metallographic image of the steel, was created in
CAD software. FE modeling was performed in
PATRAN and the analysis was done by LSDYNA.

1. Introduction
The main aim of micromechanics is to predict the
properties of the materials by considering the
properties of their constituent phases. By
controlling microstructure an optimum mechanical
properties can be achieved for structural materials.
For studying the effect of morphology of second
phase on stress-strain curve, FE analysis was
performed preliminary [3, 4]. The Stacked
Hexagonal-Array (SHA model) was proposed by
Tvegaard [2] and widely used after that for twophase material. Ishikawa et al. (2000) [1] reported
the axisymmetric Voronoi cell model to estimate
the behavior of ferrite-pearlite steels.
In this study, SHA model was used to model some
types of steels with different pearlite volume
fraction and aspect ratio. Also, their metallographic
photo was used to make the microstructure model.
By applying tension a comparison was made
between stress-strain curves of SHA and
microstructure model and also with the
experimental results from Ishikawa et al. [1].
Applying shear to the microstructure model gave
basic model of metal cutting and average strains of
each phase were obtained.

(a)
(b)
(c)
Fig.1. The SHA model: (a) the hexagonal model, (b)
axisymmetric model, (c) simplified model after applying tension
(Ishikawa et al.)
Volume fraction of pearlite,

fP

Pearlite aspect ratio, R = a
a

b

Neighboring

N f = λL

factor,

λT

Fig.2. Parameters of Pearlite phase in the SHA model (Ishikawa
et al)

The FE modeling of both models can be seen in
Fig. 3. First, 20% strain in z direction were induced
in both models and then their stress-strain curves
were obtained by means of the Power-law formula
below,
σ = Kε n , …………………
(1)
K and n for steels were achieved from
experimental results [1]. In FE analysis n and K for
each phase were obtained from the theory used by
Ishikawa et al [1].

2. Experiment, Results and Discussion
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Pearlite Ferrite

As it is shown, the maximum stresses in both models
are of the same order but it is not true about the plastic
strain that maybe caused by random distribution.
In the second section, the microstructure models were
created for steels D1 and F1 and also 1045(55%
Pearlite).Then similar displacements in horizontal
direction were applied to them and the average strain of
each phase were studied. This study is important in
metal cutting since the metal going through primary
shear zone in machining process can be modeled as
simple shear. In Fig.8 the metal cutting model and the
shear model that was

(a)
(b)
(c)

Fig.3. FE modeling for (18.8% pearlite) steel D1: (a) Microstructure
photo (Ishikawa et al.) (b) FE model, (c) SHA model

In the Fig. 4 and Fig 5 the FE stress-strain curves and
comparison between different models can be seen.
0.8

nominal stress(GPa)

0.7
0.6
0.5
0.4
0.3

made in this study, can be seen.

Ferrite(Ishikawa et al. 2000)
Pearlite(Ishikawa et al. 2000)
Steel D1(Ishikawa et al.2000 )
Real photo Steel D1
SHA steel D1

0.2
0.1

(a)
(b)
(c)
Fig.8. Shear model: (a) metal cutting model (A.Bhattacharyya),
(b)Study model before and after applying 200% shear strain

0
0

0.02

0.04

0.06

0.08
0.1 0.12
nominal strain

0.14

0.16

0.18

0.2

Fig.4. Stress-strain curve for Steel D1 ( f p = 18 8%, Ra = 1 6, N f = 1 1 )

A comparison between averages strains in mentioned
types of steel were performed (Table 1) that shows a
rise by increasing pearlite volume fraction in steels.

0.8

nominal stress(Gpa)

0.7
0.6

Table 1.
Average strains in two phases
Ferrite
Steel F1
1.7190
Steel D1
1.8766
Steel 1045
2.3972

0.5
0.4
0.3
Fe rrite (Ishikawa et al. 2000)
Pe arlite (Is hikawa et al. 2000)
teel F1 (Ishikawa et al. 2000)
FE SHA model ste el F1
FE photo stee l F1

0.2
0.1

Pearlite
0.6495
0.9255
1.1936

0
0

0.02

0.04

0.06

0.08 0.1 0.12
nominal strain

0.14

0.16

0.18

0.2

Fig.5. Stress-strain curve for Steel F1 ( f p = 2 6 %, R a = 1 0 , N f = 1 0 )

3. Conclusions

In Fig. 6 and Fig. 7 the stress and strain distributions for
both models after applying displacement for Inducing
20 % strain, can be seen.

The first section present the SHA model and
microstructure model of ferrite/pearlite steels in
applying tension. The stress-strain curves from both
models show good matching with experiments [1].This
verifies the accuracy of both methods of modeling. In
the second section a simple shear was created. Average
strains in the steels with different pearlite volume
fraction, shows a rise by increasing volume fraction.
This point can be very useful in metal cutting.

(a)
(b)
Fig.6. Stress and strain distribution in SHA model after inducing
20% strain: (a) von mises stress, (b) plastic strain.
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Will You be My Facebook Friend?
Melanie Haspels*
Elliott School of Communication, Fairmount College of Liberal Arts and Sciences

Abstract: Launched in February 2004 by students at Harvard University, Facebook is an online social networking site
initially designed to replace the University’s paper student directory. Following its launch, it quickly spread to college
campuses across the nation, quickly becoming a popular way for college students to maintain ties. However, does the fact
that students are spending more and more time on their computers “facebooking” one another affect face-to-face
communication, specifically on small, residential college campuses? Through focus group research at a small, residential
college in Kansas, three themes emerged as to the effect of Facebook on a small, residential college campus: Facebook
assists in maintaining long-distance relationships, Facebook helps to keep a person updated on the lives of those around
them, and Facebook builds face-to-face relationships. These themes, supported by Charles Berger and Richard Calabrese’s
Uncertainty Reduction Theory, demonstrate that Facebook can assist in building face-to-face communication on small,
residential college campuses.

1.

Introduction
While employed at a small, residential, Midwestern college, I observed the advent of Facebook on that
particular campus. Its sudden popularity and widespread use by the student body led me to question if the
amount of time that students on small, residential college campuses spend “facebooking” one another affects
face-to-face communication with their on-campus peers? If so, what is that effect?
Facebook’s affect on face-to-face communication is a valid question that small, residential colleges might
be asking due to the effect decreased face-to-face communication could potentially have on the environment of
such a campus. Small, residential colleges allow students to be in close relationship with each other and with
other faculty and staff. At such colleges, face-to-face communication and social activities are a natural part of
the collegiate experience as are close mentoring relationships between students and faculty [1]. Students on
small college campuses generally know many of their peers, join multiple campus organizations and participate
in numerous extracurricular activities. Students on these campuses benefit from an established sense of
community, which can only be developed from spending time with one another through a variety of activities
[2].
The effect of online social networking sites on face-to-face communication has not yet been the subject of
much academic study, perhaps because these types of sites are rather new. The majority of the information
written about online social networking sites focuses on the dangers of revealing too much information, whether
or not high schools and colleges should block such sites on their computer networks, and how marketers are
looking at ways to reach the teen and early-twenty-something audiences through the sites.
2.

Experiment, Results, Discussion, and Significance
The research method chosen to study Facebook’s effect on face-to-face communication at small, residential
colleges was a focus group. The method was chosen for its advantages of providing data from a group of
people fairly quickly, allowing interaction between myself and the respondents, providing opportunities for
open responses, and providing opportunities for respondents to build upon the responses of other group
members [3].
As focus group participants discussed the questions posed to them, three themes of the benefits of
Facebook emerged: Facebook assists in maintaining relationships at a distance, helps to keep a person
updated on the lives of those on campus, and builds on-campus, face-to-face communication.
Facebook assists in maintaining long-distance relationships
When college students arrive on their respective campuses each fall, they leave behind family and hometown
friends, or they arrive on campus from a summer job, internship, volunteer or travel experience that most likely
will have put them in contact with new friends and acquaintances. Where once letters, and then e-mail were the
preferred method of communication that spanned the miles, the advent of online social networking sites has
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provided a way for students to maintain contact with hometown friends and new friendships gained from
summer experiences [4][5].
Not only does Facebook allow for easy and convenient access to instant communication, it also provides
updated information on a person’s life, whether it is biographical information, the status of a relationship, what
the student is doing at a precise moment, or their latest pictures. These comments demonstrate the value of
Facebook in maintaining off-campus relationships: “I use it (Facebook) whenever I need to give a quick ‘shout
out’ to my cousin in California,” “My little sister and I plan trips. She’s off-campus so it’s a good way for us to
talk,” “It’s especially good for people that aren’t on campus. That’s what it’s best for,” “That’s what I like it
for. Facebook is more where I meet [with] people from [other] schools,” “It’s good for people who are offcampus,” and “E-mails take longer.” Facebook is also valued because shorter messages are acceptable when
keeping touch with friends.
Facebook helps to keep a person updated on the lives of those around them
One aspect of Facebook that all focus group participants appreciated was a feature called the mini-feed,
which tracks every piece of information that is posted on a person’s profile or every action that they do, such as
become a friend with someone. While a person does have control over how much or how little of the mini-feed
is visible to others, many are able to figure out much of what is taking place in a person’s life without actually
talking to them, as one participant said, “It kind of keeps me up on people around me that I don’t really know.”
The mini-feed also allows students the advantage of keeping current with friends they don’t always see all the
time as one participant mentioned, “I really like being able to catch up on what people are doing on Facebook
because my schedule is different than most people’s . . .”
Facebook builds face-to-face relationships
The third and final theme that developed was that Facebook helps to build and promote face-to-face
relationships. One focus group participant mentioned the ability Facebook provided to put names with faces,
saying, “If you see someone, and you know a name but you don’t know a face, you can check the name and
figure out who it is.” Another participant noted that Facebook can perform the role of a first meeting and said,
“You can get over initial insecurity. You can get the meeting-someone-stage out of the way all on the tidbits of
information.” Others added, “You might have common ground” and “You can hide behind Facebook.”
Furthermore, Facebook provides a way to expand a person’s circle of on-campus acquaintances as one
participant noted, “It brings you kind of together in a way because you have this common ground on Facebook,
you’re a Facebook friend, so it is a way to talk to people that you normally don’t talk to. You’re not on the
football team but you can still be friends with the football players and can see what’s going on in their lives. I
think it kind of brings people together.”
The opportunities that Facebook provided for interactions with other students that participants had not
talked to previously, particularly underclassmen, helped in breaking the ice. Several participants mentioned that
“friending” an underclassman gave the underclassman confidence in approaching upperclassmen and feeling
that they were welcome in their world, as one person said, “I think it helps because somebody might say, ‘Hey,
they know who I am, I can talk to them now.’”
3. Conclusions
As the themes from the focus group demonstrate, Facebook can assist in building face-to-face
communication on small, residential college campuses. Because Facebook puts names with faces and
allows a student to discover common ground with another student, it opens the door and provides a
common ground with which to communicate face-to-face with both friends and new acquaintances.
4. Acknowledgements
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Scourge of the Osage from the Hand that Held the Quill:
The Economic Survival of the Osage Indians
Concerning Their Transformation from Warlords to Landlords in
the Nineteenth Century
Athena Stephanopoulos*
Department of History, Fairmount College of Liberal Arts and Sciences

Abstract. At the dawn of the nineteenth century, the Osage nation found itself embroiled in heavy trading and combat
with Europe and neighboring tribes. While intricate negotiations usually smoothed over problematic agreements made
between these parties and the Osages, they were of no avail against American expansionism. By the 1800s, the Osages
descended from a significant Midwestern-Amerindian power into a struggle for survival as a nation, foreign in their
homeland. The Nineteenth-Century economic survival of the Osage people is examined during three key periods: the
Thomas Jefferson presidency; the 1830s-1840s removal of eastern Indians to Osage territory; and the Osage’s
implementation of the grass-leasing business to support themselves once federal aid failed to reach them. With each
experience, the Osage nation recognized that the means to survival was to model certain functions of their economic and
political systems after those of America’s capitalistic society. This research offers contemporary Osages a look into their
past and the trials they overcame. The tribe’s tale sharply counters the common stereotype that Indians were unable to
endure American expansionism financially. A comprehensive study into the Osage’s nineteenth-century economic saga
has never been constructed, though this era was the most pivotal to their survival. At the beginning of Osage-American
contact, it took only one generation before the tribe went from the richest, most powerful Amerindian nation in the Plains
to having an 1830’s diet consisting of only bitter acorns. It was the Osage’s ascent to greatness once more that astonished
not only their neighbors, but those of the modern day as well. After all, by the year 1900, the U.S. government deemed
them the single richest society in the entire country.

1. Introduction
Since the intrusion of Europeans upon Amerindian soil over 500 years ago, tribal communities are linked
with harrowing tales of eternal pillage and defilement by the Whiteman. Such depressing stereotypes are not
completely true for every native interaction with their intruders. The history of the Osage people, for example,
is an extraordinary saga of their dissent into near annihilation by the mid 1800s, then triumphantly becoming
some of the richest human beings on earth, by using the Whiteman’s system of capitalism to their own
advantage. The story of the Osage’s economic climb is, of course, well-known among tribal communities, but
until present day, has not been examined, researched, or even chronicled in extant in order to educate modern
Americans. Thus, the author embarked on an intellectual journey through the written and oral records left of the
Osage ordeal. In total, the writer’s study began over five years ago when she encountered an Osage Indian as he
recollected a portion of his family history to her. This research project is the first of its kind to investigate, in
detail, the enormous impact American interaction had upon this tribal group in the nineteenth century and the
Osages’ astonishing facility to overcome these new obstacles, however trodden their spirits would become.
2. Experiment, Results, Discussion, and Significance
Research for this project involved a massive investigation of an array of primary and secondary documents
located throughout the United States. Materials such as microfilm and microfiche reels; original newspaper
accounts from both Indian, white-settler, and urban writers; several personal interviews of Osage families
experiencing the tribulations, as well as historical experts on the geographic location, historical events, and legal
issues of the expanding American West; congressional documents, letters, and records were used from large
sessions, committee meetings, reports of the Commissioners of Indian Affairs, relevant agents, other federal
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officials—such as the Secretary of War, Indian spokesmen, and settlers affected by federal-Amerindian
conversations ; original photographs of those involved; presidential papers, notes, and private entries; then
existing federal laws and their creation/evolution during this ear in response to the growing Indian grass-leasing
business; and personal diaries of those affected by Osage events. Evidence was meticulously inspected before
understand the staggering mark Americans had left on this native community. With each new generation of
Osages came more white intrusions and communal problems—ranging from a loss of land and a lack of food
with the Jefferson administration; to overcrowding, disease, and war during eastern Indian removal to Osage
land; to living in complete poverty following enforced inherently unfair land treaties once these Indians were
indoctrinated with notion that American capitalism would be able to ‘civilize’ their savage souls. In the end the
Osages kept their cultural and social beliefs while profiting from the rocky, inerrable lands on which they lived.
Fortunately, these prairies were extremely profitable for the tribe once leasing arrangements were made with
Midwestern cattle ranches for grazing rights. As for the modern significance of this research, parts of the project
have already been published in scholarly journals, presented in several interstate and international conferences;
requested for use by the United States Attorney’s Office and the Kansas Mid-America Indian Center to increase
education and awareness of the Osages and other Nineteenth-Century Amerindian triumphs; and has won first
place in the international conference held by the American Academy for the Advancement of Sciences. Beyond
these accolades, this research, most importantly, offers contemporary Osage Indians a look into their past and
the shocking trials they so valiantly overcame. Such a comprehensive study into the Osage’s NineteenthCentury economic saga has never been constructed, though this era was, clearly, the most pivotal to the survival
and future of their people. After all, at the beginning of Osage-American contact, it took only one generation
before the tribe went from the richest, most powerful Amerindian nation in the Plains to having an 1830s diet
consisting of only bitter acorns. As is chronicled in this piece, it was the Osage’s ascent to greatness once more
that astonished not only their neighbors but those of the modern-day as well.
3. Conclusions
The economic survival of the Osage Indians during the nineteenth century is a fascinating account of how one
Amerindian group, severely displaced by European contact, retained the inner and communal strength to
overcome their intruders, remarkably by beating them at their own game of capitalism. The Osages survived
removal from their homeland, famine, plagues, warfare, and even dependency on the flawed promises of the
U.S. government, ultimately becoming some of the wealthiest people in the world.
4. Acknowledgements
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Weighted Sensitivity Design of PID Controller For An ArbitraryOrder Transfer Function With Time Delay
Tooran Emami and John M. Watkins
Department of Electrical and Computer Engineering, College of Engineering

Gc ( jω ) = K p +

1. Introduction
A graphical technique for finding all proportional
integral derivative (PID) controllers that stabilize a
given single-input-single-output (SISO) linear timeinvariant (LTI) system of any order system with
time-delay has been solved. In this paper, a method is
introduced that finds all PID controllers that also
satisfy an H ∞ weighted sensitivity constraint. This
problem can be solved by finding all PID controllers
that simultaneously stabilize the closed-loop
characteristic polynomial and satisfy constraints
defined by a set of related complex polynomials. A
key advantage of this procedure is the fact that it does
not require the plant transfer function, only its
frequency response.
This paper is organized as follows. The design
method is presented in Section 2. In Section 3, this
method is applied to a numerical example. The
results are summarized in Section 4. Finally the
acknowledgments are in Section 5.
1. Design Method
Consider the SISO and LTI system shown in
Figure 1, where G p ( s) is the plant, Gc ( s ) is the PID
controller, and

can be written in terms of their real and imaginary
parts as
G p ( jω ) = R p (ω ) + j I p (ω )
.
(2)
W p ( jω ) = A(ω ) + jB(ω )
The deterministic values of

W p ( jω ) S ( jω ) ≤ γ
where

(

S ( jω ) = 1 1 + G p ( jω )Gc ( jω )

W p ( jω )e jθ
1 + G p ( jω )Gc ( jω )

(3)

)

is

the

≤γ ,

(4)

must be true for some θ ∈ [0, 2π ) . Consequently, all
PID controllers that satisfy (3), must lie at the
intersection of all controllers that satisfy (4) for all
θ ∈ [0, 2π ) .
To accomplish this, for each value of
θ ∈ [0, 2π ) we will find all PID controllers on the
boundary of (4). It is easy to show from (4), that all
the PID controllers on the boundary must satisfy
1
(5)
1 + G p ( jω )Gc ( jω ) − W p ( jω )e jθ = 0 .

G ( s ) is an arbitrary order transfer function, and τ is
the time delay.

-

∀ω ,

sensitivity function, and γ is a positive scalar. If (3)
holds, then for each value of ω

function can be written as G p ( s) = G ( s ) e−τ s , where

G p (s)

K p , Ki , and K d for

which the closed-loop characteristic polynomial is
Hurwitz stable have been found in [1]. In this paper,
the problem is to find all PID controllers that satisfy
the weighted sensitivity constraint

weight. The reference input and the error signal are
R( s) and Z ( s ) , respectively. The plant transfer

Gc ( s )

(1)

where K p , Ki , and K d are the proportional,
integral, and derivative gains, respectively. The plant
transfer function and the sensitivity weight W p ( s )

W p ( s ) is the sensitivity function

+

Ki
+ K d jω ,
jω

R (s)

Z ( s)

W p (s)

γ

Fig. 1. Block diagram of the system with weighted sensitivity

Note that (5) reduces to the frequency response of the
standard closed-loop characteristic polynomial as
By
substituting
(1),
(2),
and
γ →∞.

The transfer functions in Figure 1 can all be
expressed in the frequency domain. The PID
controller is defined as

e jθ = cos θ + j sin θ into (5), and solving for the real
and imaginary parts to zero yields
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from [1]. The goal is to design a PID controller such
that (3) is satisfied for a given W p ( s ) . Ideally, γ

ω K p R p (ω ) + Ki I p (ω ) − ω 2 K d I p (ω ) =
ω
( A(ω ) cos θ − B(ω ) sin θ ) − ω
γ

(6)

will be less than one. We use (9) and (10) with
K% d = 0.02 ,
and
θ ∈ [0, 2π ) ,
γ =1,
W p ( s ) = ( 0.9 s + 0.09 ) ( s + 1) .

(7)

The results of this example are shown in Figure 2.
The top graph is the H ∞ weighted sensitivity region.
Any arbitrary PID controller from this region gives
us a peak value less than one. Choosing K i = 0.28
and K = 0.19 , where K% = 0.02 , and substituting

ω K p I p (ω ) − Ki R p (ω ) + ω 2 K d R p (ω ) =
ω
( A(ω ) sin θ + B(ω ) cos θ ) .
γ

This is a three-dimensional system in terms of the
controller parameters K p , Ki , and K d . The

p

boundary of (4) can be found in the ( K p, K i ) plane
for a fixed value of K d . After setting K d to the
fixed value K% , (6) and (7) can be rewritten as

in

(3),

gives

graph, which displays the magnitude of the weighted
sensitivity frequency response. As can be seen, the
results meet our goal.

ω R p (ω ) I p (ω )   K p 

  =
 ω I p (ω ) − R p (ω )   Ki 

W eight Sensitivity Region with PID Controller for Kd=0.02
1.5

ω
 2%
 (8)
ω K d I p (ω ) + γ ( A(ω ) cos θ − B(ω ) sin θ ) − ω 

.
ω


2 %
 −ω K d R p (ω ) + γ ( A(ω ) sin θ + B(ω ) cos θ ) 
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Solving (8) for all ω ≠ 0 and θ ∈ [0, 2π ) , gives the
following equations:

1
Gamma=0 9045

0.5
0

0

10
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10
10
Frequency (Rad/Sec)

3

10

Fig. 2. The H ∞ weighted sensitivity region and magnitude of
weighted sensitivity frequency response.

K p (ω ,θ , γ ) =

3.

Conclusion
A graphical technique is introduced for finding an
H ∞ weighted sensitivity region of any arbitrary
order transfer function with time delay. This method
is only depends on the frequency response of the
system.
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 1  ( A(ω ) cos θ − B (ω )sin θ ) R p (ω ) + 

 
 − R p (ω )  (9)
 γ  ( A(ω )sin θ + B(ω ) cos θ ) I p (ω ) 


 

2

Ki (ω , θ , γ ) = ω 2 K% d +
 −ω  ( A(ω ) sin θ + B (ω ) cos θ ) R p (ω ) − 
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where G p ( jω ) = R p 2 (ω ) + I p 2 (ω ) . Setting ω = 0

[1] S. Sujoldžić and J. M. Watkins, “Stabilization of an
arbitrary
order transfer function with time delay using PID
controller,”
Proceeding of 45th IEEE Conference on Decision and
Control,
San Diego, CA, Dec 2006.

0 I p (0)   K p  0 
in (8), we obtain 
   =   , and
0 − R p (0)   Ki  0 
conclude that K p (0,θ , γ ) is arbitrary and
Ki (0,θ , γ ) = 0 , unless I p (0) = R p (0) = 0 , which
holds only when G p ( s ) has a zero at the origin.
2. Example
In this section, an example demonstrates the
application of this method. Consider the second order
−0.5s + 1 −0.6 s
plant transfer function G p ( s ) =
e
( s + 1)(2s + 1)
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Assessing academic (dis)honesty: A factor analytic study
Amie R. McKibban, Charles A. Burdsal
Department of Psychology, Fairmount College of Liberal Arts and Sciences

which undoubtedly contributes to the variation across
studies given the sensitive nature of the topic.

Abstract. For over 70 years, research has tackled the
issue of academic misconduct in the university setting.
However, a review of the literature reveals that (a)
consensus on the magnitude of such behavior has not been
reached and (b) no one with expertise in quantitative
methodology has attempted to classify the behaviors that
describe cheaters until Ferrell and Daniel proposed the use
of the Academic Misconduct Survey (AMS). Even they,
following their 1995 study, made a call for the development
of understandable constructs in the measurement of
cheating. Twelve years later, the present study seeks to
produce such constructs. Nearly 600 participants completed
a revised version of the AMS. A factor solution containing
six factors proved to be the most interpretable. The present
paper outlines the factor solution, and discusses future
directions in this area of research.

An exhaustive review of the literature also reveals
that no one with expertise in quantitative
methodology has attempted to classify the behaviors
that describe cheaters until Ferrell and Daniel
proposed the use of the academic misconduct survey
(AMS). Even they, following their 1995 study, made
a call for the development of understandable
constructs in the measurement of cheating behavior.
Once reasonably defined, a reliable instrument that
delineates interpretable constructs may be used for
the purpose of reaching consensus on magnitude,
comparability across studies, and in the end, theory
development. Twelve years after Ferrell and Daniel’s
1995 plea, the present study seeks to produce such
constructs.

1. Introduction
Social critics and columnists have recently given
literary attention to academic misconduct within the
pages of popular magazines such as Newsweek. With
titles like “To Catch a Cheat,” readers are left with
the impression that academic misconduct in
American schools is at an all time high [1]. In spite of
this recent public attention, researchers have been
tackling the issue of academic misconduct in the
university setting for over 70 years [2]. Even with a
considerable amount of empirical data, consensus on
the magnitude of such behavior has not been reached
[3]. Many reasons exist to explain this lack of
agreement. Even an initial browsing of the literature
illustrates the wide variation in instruments used to
measure academic misconduct [4]. These range from
open-ended questions to Likert-type scales, some
consisting of five questions, and others as many as
fifty. Second, many of the studies utilize scales
created by the researcher, with little to no information
regarding the reliability of such instruments. Further,
many of these researcher-created scales are not
provided in full text within the journal articles. To
date, only two published attempts have been made to
create instruments useable in creating understandable
constructs [3]. Lastly, anonymity and attempts to
control for social desirability vary across studies,

2. Experiment,
Significance

Results,

Discussion,

and

Approximately 587 participants, from two
different Midwest universities (Wichita State
University N = 313, University of Southern Indiana
N = 274), completed a revised version of the
Academic Misconduct Survey [3]. Five important
changes were made prior to data collection based on
the original Ferrell and Daniel study. First, 57 of the
original 63 items were included in the current study.
Second, the response scale was set to a Likert type
scale, ranging from 1 (never) to 6 (frequently). In
addition to the 57 original items, two items designed
to detect response sets were included. Fourth, the
current study used a much larger sample (original
study N = 330). And lastly, the authors of this study
allowed the variables to be correlated during analysis.
Data collection took place in the classroom
setting, where students completed the survey using
bubble sheets after reading and signing the informed
consent document. All responses were completely
anonymous. Four hundred and sixty-nine surveys
were utilized in the final analyses, which included 42

53

Proceedings of the 4th Annual GRASP Symposium, Wichita State University, 2008

items. Surveys that indicated response sets (i.e.,
participants that failed the two validity questions)
were removed from the data set. Likewise, survey
items that indicated little to no variance were
removed prior to the final analyses.

As is expected in survey development, additional
rounds of factor analysis are needed to produce a
cleaner solution. Currently, the authors are collecting
data from other regions, including Canada, in order to
obtain a more diverse sample and better defined
constructs. Further, given the increased use of
electronics in the classroom, items that gauge
cheating using such instruments have been included.
It is expected that these items will produce a seventh
factor. Lastly, confirmatory analyses are planned
following the analysis of the data being collected this
Spring.

Using discriminant analysis, it was determined
that no meaningful difference existed between the
two universities; hence, the data was combined and
factor analyzed (Wilk’s Lambda of .95). Exploratory
factor analysis was conducted to determine if any
underlying structures existed for the 42 variables
designed to gauge behaviors that constitute academic
misconduct. Principle components extraction was
used prior to principle axis extraction in order to
estimate the number of potential factors. Two criteria
were used given the iterative nature of factor
analysis: Unrotated eigenvalues greater than one and
a scree plot. Six factors were retained for analysis
based on the aforementioned criteria.

3. Conclusions
These results provide initial support for
underlying structures that dictate and direct students’
academically dishonest behaviors. The results of this
factor analysis hold the potential to aid in the
development and validation of an instrument that
could prove fruitful in future research in the area.
Once reasonably defined, a reliable instrument will
aid in reaching a consensus in the literature as to
what constitutes academic misconduct, the magnitude
of such behavior, the ability to compare across
studies, and ultimately theory development. Of
course, it is recommended that others’ attempt to
recapture these structures as well.

To verify that six factors achieved simple
structure, Principal axis factoring was completed. As
we had no reason to assume that the factors would be
orthogonal, we chose to use oblique rotation
(VARIMAX followed by PROMAX) with five, six
and seven factors extracted. Six factors proved to
achieve simple structure and model fit. A cut-off of
.32 was utilized in interpreting each factor [5]. The
pattern matrix and structure matrix are available from
the author upon request.

4. Acknowledgements
Special thanks are given to the instructors at Wichita
State University for allowing the collection of data
during class, with special thanks to Dr. Ron Matson.
The authors would like to thank the faculty members
in the Psychology Department at the University of
Southern Indiana for their cooperation in the
collection of large amount of data as well.

Interpretation of the pattern matrix coefficients led
to the following six factors (the number of items
loading on each are in parentheses following the
factor name): Reducing workload by borrowing
(seven), creative padding (seven), mutual sharing
(four), doing for others (six), false personal situations
(four), and using others (two). Reducing workload by
borrowing appeared to tap those students who prefer
to lean on others, rather than completing work
themselves. Creative padding appeared to tap those
students who cushion their work to create the illusion
that they have completed more work than they
actually have. Factor three, mutual sharing, appears
to have a collaborative nature, bringing to mind the
old adage “I scratch your back and you scratch
mine.” Next, doing for others, appears to tap those
students who can’t say “no” when asked to do a
favor, even if it is academically dishonest. Factor
five, false personal situations, speaks for itself. These
are the students who use “little white lies” regarding
personal situations to excuse themselves from
academic responsibilities. And lastly, using others
appears to be tapping those students who “pay”
others to complete their work.

[1] Tyre, P. (2007). To catch a cheat: The pressure is on for
schools
to raise test scores. Some, it seems, are willing to resort to
anything. Newsweek, October 15th.
[2] Parr, F. W. (1936). The problem of student honesty. Journal of
Higher Education, 7, 318-326.
[3] Ferrell, C. M. & Daniel, L. G. (1995). A frame of reference for
understanding behaviors related to the academic misconduct of
undergraduate teacher education students. Research in Higher
Education, 36(3), 345-375.
[4] Daniel, L. G., Blount, K. D., & Ferrell, C. M. (1991).
Academic
misconduct among teacher education students: A descriptive
correlational study. Research in Higher Education, 32(6), 703724.
[5] Tabachnick, B. G. & Fidell, L. S. (2006). Using
multivariate statistics (5th Ed.). Needham Heights: Allyn &
Bacon.
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Effects of Cold Packs on Hamstring Flexibility
Penny E. Bolton, SPT, Rachel L. Pittman-Kremmer*, SPT, Sarah N. Stucky, SPT
Department of Physical Therapy, College of Health Professions

Abstract: Different thermal techniques have been used to increase hamstring flexibility with varying results. Research has
shown that cold will help increase hamstring flexibility; however, there are limited studies on the use of cold treatments to
influence hamstring flexibility. This study tested whether cold packs will impact hamstring flexibility. Subjects were healthy
male or female 18-30 year olds. Subjects were excluded based on answers to a medical questionnaire, Body Mass Index>30,
and hamstring injury within a year. Of thirty potential subjects, 29 fit the requirements of the study. Subjects marched in
place to insure a common pre-test condition. A goniometer was used to measure hamstring flexibility. A passive straight leg
raise was done to maximum tension and subject discomfort. Three pre and three post cooling measurements were taken
bilaterally. Only one leg was cooled with a 2:1 water to alcohol cold pack. A repeated measures ANOVA and post hoc
comparisons with paired t-tests were used to analyze the data. Significant (p<.05) differences between the pre and post
cooled hamstring measurements were found. No significant differences occurred between pre and post test measurements
on the uncooled leg. Observations from this study showed flexibility can be increased by applying a cold pack to the
hamstrings. This research based evidence may be used in the practice of physical therapy when considering a plan of care
that includes increasing hamstrings flexibility in 18-30 year olds.

1. Introduction:
Flexibility is defined as the range of motion about a joint dependent on the condition of surrounding
structures.1 Without proper hamstring flexibility, individuals will not be able to perform simple daily activities
which require extending at the hip or bending at the knee. Flexibility is also an important component of overall
physical health. Flexibility training is generally accepted as an important aspect of conditioning for athletic and
occupational performance and is widely used as an effective method in the treatment and prevention of injuries.
Flexibility exercises are designed to increase tissue elasticity, thereby increasing range of motion of specific
joints.2 According to the Sports Injury Clinic, most of the time hamstring tightness does not cause a problem,
but it can make an individual prone to tears and can limit sporting function.3 Hamstring tightness or tears often
occur in athletes who do not stretch before a performance.3 Research has shown that cold will help to increase
hamstring flexibility.4 However, there are limited studies on the use of cold treatments to influence hamstring
flexibility. The purpose of this study was to investigate whether a cold modality will impact hamstring
flexibility.

2. Experiment, Results, Discussion, and Significance
The population chosen for this study was 18 to 30 year old males and females. This sample comprised
29 individuals chosen by convenience from students attending Wichita State University. All subjects were
asked to wear shorts and a sports top for females and no shirt for males. They were required to have a Body
Mass Index (BMI) less than than 30, no previous hamstring injury within the last year, or any other general
contraindications to hamstring stretching or cold modalities such as high blood pressure, decreased circulation
in lower extremities, diabetes, and skin hypersensitivity to cold temperatures. Only subjects who completed a
consent form, a medical history questionnaire, and had a BMI determined to be less than 30 were included. No
assignment methods were used.
The subject began by giving informed consent; then he filled out a medical history questionnaire. Each
questionnaire was evaluated to see if the subject met the project criteria. If no contraindications were found,
height and weight were measured. Male subjects wore athletic shorts, no shirt, and no shoes or socks. Female
subjects wore sports bras, athletic shorts, and no shoes or socks. A coin was flipped to determine which leg was
iced. Heads represented a right leg; tails represented the left leg. The greater trochanter of both femurs was
marked with an X to
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ensure that each measurement used the same landmark. Each subject marched in place for two minutes to
insure all subjects started at equivalent baselines.
Hamstring flexibility was measured by having each subject lie supine on a plinth while one hip was
passively flexed by a researcher with the ankle in neutral and the knee in extension. The opposite leg was held
flat against the plinth by a different researcher with one hand placed above the knee and one below to stabilize
the entire leg during measurement. The stationary arm of the goniometer was in line with the lateral midline of
the trunk, the fulcrum at the greater trochanter, and the moveable arm in line with the lateral epicondyle of the
femur. A straight leg raise was used to passively flex the hamstrings by one researcher until the subject had
discomfort but not pain while another resercher took the hip measurement. Initial hamstring range of motion
was measured and recorded three times. The subject then lay supine on the plinth to eliminate any tension on
the hamstrings.
Cold packs were placed under one thigh covering the entire hamstring musculature from his ischial
tuberosity to the poplitial fossa for 15 minutes. A paper towel was placed between the skin and the cold pack to
protect the skin from contact with the cold. The subject was then directed to lower his leg onto the ice packs.
Towels were used to prop the non-iced leg to mimic the position of the iced leg during the 15 minute
application time. After cooling, final range of motion measurements were repeated exactly as the initial
measurements on the subject three times.
Differences in flexibility measurements at six different time periods were analyzed with a univariate
approach to repeated measures analysis of variance. Post hoc comparisons were made with paired t-test with
Bonferroni correction. The alpha level was set at .05.5
Repeated measures ANOVA revealed that there were no significant differences between any of the
three sets of measurements (e.g., no significant difference was found between the three pretest measurements on
the cooled leg, etc). Because no differences in these values were found, the measurements for each time
(pre/post) and each leg (cooled/uncooled) were pooled. A significant change in pre and post hamstring length
was found in the cooled leg. No changes were found in the uncooled leg. (Table).

Table
Means and standard deviations (SD) in degrees of motion for straight leg raising in each of the different test
situations (n=29)
Leg
Cooled
Uncooled

Time

Mean

SD

Pretest
Posttest
Pretest
Posttest

72.4
81.2
72.0
73.2

14.6
16.6
14.6
15.0

3. Conclusion
This study tested the change in hamstring flexibility of 29 subjects between the ages of 18 and 30 with
no hamstring injuries within the last year. Subjects’ mean premeasurements were found to be similar in both
legs. A significant difference was found between the pre and postmeasurements of the cooled leg. This
research based evidence may be used in the practice of physical therapy when considering a plan of care that
includes increasing hamstring flexibility in this age group.
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Reservoir Characterization of Microbial Reef Reservoirs at
Little Cedar Creek Field, Conecuh County, Alabama
Ganaganath Koralegadara*, William C. Parcell
Department of Geology, Fairmount College of Liberal Arts and Science

Abstract. Little Cedar Creek Field (LCCF) in Conecuh County, Alabama is the largest Smackover field discovered in the
northern U.S. Gulf Coast in the last three decades. It is now the most productive field in the State of Alabama. The LCCF
gives an opportunity to identify the characteristics of microbial (thrombolite) developments in shallow water deposits and
differentiate it from the nearby reef reservoirs which grow directly on Paleozoic basement paleohighs. Previous studies from
this area have indicated that Jurassic microbial buildups are associated with Paleozoic basement paleohighs. In contrast,
microbial buildups at LCCF apparently developed in shallow subtidal environment without the influence of basement
rockgrounds.
The objective of this project is to examine the microbial reef reservoirs at Little Cedar Creek in order to identify any
relationship between depositional fabric type and reservoir quality distribution. Furthermore this study compares these
nearshore thrombolite facies to microbial fabric types identified at Appleton and Vocation fields, Alabama and will focus on
the types of Jurassic microbial developments in this field and the poor reservoir rock fabric types identified in other fields
and characterized as lagoon, and subtidal facies.
This study will improve the understanding of Upper Jurassic Smackover microbial development, its lithologic
fabrics and controls on reservoir quality. The results will improve the exploration strategy to find other stratigraphic
microbial carbonate reservoirs worldwide. Examining the controls on reservoir quality distribution at LCCF will provide
new insights into this unique and prolific petroleum reservoir facies
.

1. Introduction
Little Cedar Creek Field, Conecuh County, Alabama, has proven to be one of the largest hydrocarbon
discoveries in the northeastern U.S. Gulf Coast in the last three decades. Microbial reef fabrics of the Upper
Jurassic (Oxfordian) Smackover Formation are identified as a major producing unit in this field. Thickness of
the Smackover microbial section in the Little Cedar Creek Field ranges from 0 to 115 feet.
Baria et al. (1982), Parcell (2000), Llinas (2004) Mancini et al. (2004), and Mancini et al. (2006) have
recognized that microbial buildups are a major hydrocarbon reservoir in many fields in the eastern Gulf Coastal
Plain. A common exploration strategy for microbial reservoirs developed from earlier analyses of Alabama oils
fields, including Vocation Field, Monroe Co., and Appleton Field, Escambia Co. was to associate Smackover
reefs with paleotopographic Paleozoic basement highs directly overlying crystalline rock and Jurassic Louann
salt structures in eastern Gulf Coastal Plain. However with the development of Little Cedar Creek Field,
geologists recognized that significantly large microbial reefs also developed within updip, nearshore, shallow to
subtidal environments with no apparent underlying structural control.
The purpose of this study is to examine the relationships between reservoir quality (porosity and
permeability) and microbial fabric and growth form at Little Cedar Creek Field. This study compares and
contrasts these relationships to microbial reservoirs in the other fields in Eastern Gulf Cost.
2. Experiment, Results, Discussion, and Significance
The Smackover Formation does not outcrop in Alabama; therefore, data were derived from well logs
and cores available from the Alabama Geological Survey core repository in Tuscaloosa, AL. Examination
include analysis of well logs from 42 wells, description of core from five wells, and thin section analysis.
Examining the Little Cedar Creek field is achieved in two phases. During the first phase available
subsurface wireline well data were collected to correlate units in the different well locations and achieve an
overall understanding of the distribution of major units and facies patterns. Those well logs and subsequent core
information was integrated in the computer program ‘GeoPlus Petra’.
In the second phase of the project, core analysis and sample collection was done from the available
cores in Alabama Geological Survey at University of Alabama, Tuscaloosa. From the collected samples thin
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sections were prepared for representative lithofacies. Detailed measurements of lithology, fossil content,
microbial fabric and growth form were done based on the collected porosity permeability data and from thin
sections of available core samples.
Heydari and Baria (2005) provided a preliminary lithofacies description from cores in Little Cedar
Creek Field. Mancini et al. (2006) later identified six Smackover lithofacies in the field. All facies were
interpreted to form in shallow water (less than 10 feet) within 3 miles of the paleoshoreline. In stratigraphic
descending order the facies are (1) peritidal lime mudstone to wackestone, (2) shallow subtidal nearshore
grainstone to wackestone, (3) deep subtidal lime mudstone, (4) subtidal microbially-influenced lime mudstone
to packstone and (5) subtidal peloidal thrombolite boundstone, and transgressive subtidal lime mudstone.
From the analysis of the well data, all these five zones are fully developed and present in the LCCF. When
compared to the previous studies, the principal difference in this field is, dolomitization is less in the lower
microbial packstone and thrombolite boundstone. This field is oriented northeast to southwest and the thickness
of the Smackover section increase to the southwest. It also gets thicker towards south while thinning towards
north, makes Smackover section is the LCCF wedge shape and pinch out at the northern boundary. Thrombolite
boundstone section also follows the same trend. After the analysis of porosity and permeability, the mean
permeability range between 150-350 and mean porosity values vary from 10-25 in the southwest part of the
field. In the northern portion of the field mean porosity and permeability values are extremely low. When
comparing the microbial fabric type of southwest part of the field to the rest of the field, it proves to be
characterized by highly interconnected secondary and vuggy porosity with moderate dolomitization. In the low
permeability zones the microbial section is not fully developed and the vertical interconnectivity is controlled
by centimeter scale laminations. Especially in the northeast part of the field highly porous microbial layers are
separated by muddy limestone layer, which makes this part low in porosity and much lower in permeability.
These two fabric types are respectively similar in properties of the Type II reticulate thrombolite and Type I
layered thrombolite classified by Parcell, 2002.
3. Conclusions
Smackover formation in the Little Cedar Creek field has unique features than the other Smackover fields.
Microbial section in this field is sits on top of the mudstone layer instead of crystalline basement rocks. Also
these are not associated with paleohighs either. The reservoir associated with this formation in Little Cedar
Creek is a stratigraphic trap and the wedge shape of the field towards north indicates that Smackover section
pinches out to the north from Little Cedar Creek field. Reservoir characteristics of this field also controlled by
the fabric types associated with the microbial section. The high porosity and permeability part of the field has
the most developed and vertically and horizontally interconnected microbial buildups and the lower porosity
and permeability zone has lesser developed microbial section with higher porous microbial section separated by
lime mudstone layers.
4. Acknowledgements
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Move It and Consume It: Media Constructions of
Childhood Obesity
Pamela O’Neal
Elliott School of Communication, Fairmount College of Liberal Arts and Sciences

Abstract. Between 1980 and 2004, the number of overweight children in the U.S., ages 6 to 19, nearly tripled from 5% to
18.8% [1]. Currently there are approximately 25 million U.S. children “at risk of becoming overweight” or “overweight”
[2,3]. Contributing factors in this epidemic are the lack of physical activity in children, and the lack of proper diet. During
the fall 2007 semester, a content analysis of articles from Kansas newspapers and for comparison, newspaper articles from
throughout the United States was conducted using the constant comparative method [4]. Themes concerning causes of
childhood obesity, blame for the obesity epidemic, and suggestions on how to encourage children to be healthier were
identified. Based on an analysis of both literature and the findings of this study, childhood obesity seems to be
misunderstood by much of the public. While studies indicate that both a lack of physical activity and an improper diet has
been the cause of the epidemic, many parents, teachers, doctors and nutritionists alike, blame the marketing of food to
children. The implications of childhood obesity make it imperative that a solution is found.

Introduction
In 2004, the United States Surgeon General warned that childhood obesity is a “potentially catastrophic
problem in the United States.” Currently, the percentage of young people who are overweight has more than
tripled since 1980. Among children and adolescents aged 6-19 years, 16%—over 9 million young people—are
considered overweight [5]. The American Academy of Pediatrics lists the following health risks related to
childhood obesity: high blood pressure, metabolic syndrome, type 2 diabetes, asthma, sleep apnea, liver disease,
gallstones, inflammation of the pancreas, joint pain, and severe headaches and menstrual irregularities in girls
[6]. An overweight child has a 70% chance of being an overweight adult. The odds go up to 80% if a parent is
overweight [7]. The financial costs of this epidemic are significant. The U.S. Government Accountability
Office in their October 2005 report [8] concluded that between 1979 and 1999 obesity-associated costs for
children between the ages of 6 and 17 more than tripled, from $35 million to $127 million. Increased numbers
of obese children who become obese adults may impact future health expenditures, including Medicaid and
potentially Medicare. Obesity-related health expenditures are estimated to have accounted for more than 25
percent of the growth in health care spending between 1987 and 2001. In 2000, an estimated $117 billion was
spent for health-related expenditures due to obesity with $61 billion in direct costs. These figures, along with
the health risks associated with childhood obesity, reiterate the importance of implementing programs that will
reduce this nationwide epidemic. Many Americans rely on the media as their source of information for topics
such as childhood obesity therefore it is essential to understand what is being said by the media. By doing a
content analysis of newspapers across the United States and locally, it can be determined how childhood obesity
is being conveyed and how society understands it. Once it is determined how a topic is being communicated to
the masses, messages can then be framed to
Experiment, Results, Discussion and Significance
This study reports the results of a content analysis of articles from Kansas newspapers and for comparison, a
sampling of articles from throughout the United States on the topic of childhood obesity. Articles for analysis
were located utilizing the Lexis Nexis database through the following search terms; child, overweight, obesity,
and their variants. The search period covered a 5 year period from 2002 – 2007. Articles were identified using a
reverse chronological approach. The initial search of non-Kansas newspapers yielded 995 articles. Every tenth
article was selected for content analysis. The publication range for articles selected was from July 14, 2004
through April 6, 2007. Articles that were either opinion pieces or letters to the editor were omitted from
analysis. This process resulted in a total of 87 articles, which were analyzed and coded. Articles in Kansas
newspapers were searched using the methodology discussed above. However, too few articles were identified,
so the search was broadened to include Kansas wire service stories. The Lexis-Nexis Wire stories option was
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selected to broaden the search. This expanded search yielded 126 articles. Every second article was selected
for content analysis. Kansas articles selected for analysis covered the timeframe of June 26, 2002 until October
28, 2007. As with articles from the nationwide sample, any article considered an opinion piece or letter to the
editor was not omitted from analysis. A total of 54 articles were coded and analyzed.
Using the constant comparative method three categories emerged from analysis, causes of childhood
obesity, blame for the obesity epidemic, and recommendations on how to encourage children to be healthier.
The major causes of childhood obesity that emerged included lack of physical activity and poor nutrition. In
Kansas, content analysis revealed that lack of physical activity was presented as a more prevalent cause to
childhood obesity than was an improper diet. Out of 54 articles 25 (47%) cited lack of physical activity
compared to 38 (20 %) that blamed improper diet. Nationally, 84 (96 %) articles advanced that lack of a proper
diet, was more likely to cause childhood obesity while 66 (76%) sources blamed lack of physical activity.
Although the numbers are fairly close, it is interesting to note that the articles in Kansas focused more often on
the lack of physical activity than the lack of a proper diet as a cause of childhood obesity. Related causes
included increased screen time (television and video games) and social economic status (a contributor to
improper diet due to the high cost of nutritious food and lack of a place for children to exercise). For example,
the lack of a safe place to play or exercise was related to lower social economic status.
The major targets of blame for childhood obesity in articles analyzed at both the national and Kansas levels
were marketing to children and government run programs such as No Child Left Behind. The predominant
theme in nationwide articles was blame focused at the marketing industry for targeting unhealthy products to
children. Out of the 87 articles analyzed from U.S. newspapers, 24 or 27% of the articles blamed marketing to
children as a reason for the increase of childhood obesity. Those sources that blamed marketing the most were
organizations whose work included obese children. For example, an article published in the Atlanta JournalConstitution entitled “Nickelodeon gets moving to counter obesity rap” an author of Consuming Kids: The
Hostile Takeover of Childhood says, “If they really want to address childhood obesity, they would stop
marketing junk food to kids” [5].
Kansas articles were more likely to focus on news events, like the statewide bill concerning vending
machines in schools. For example, an article that appeared in the Topeka Capitol on January 19, 2005 revealed
that Senate Republicans asked Kansas governor Kathleen Sebelius to support legislation that would phase out
junk food in public schools sold from vending machines. That article led to 16 additional stories (nearly 1/3 of
those analyzed) updating readers about proposals to ban vending machines from schools or have them turned
off during normal school hours.
Only one Kansas’ newspaper article (2%) offered recommendations on how to prevent childhood obesity
was smaller than the nationwide sample where recommendations were made in 21 articles (25%).
Recommendations included: parents becoming more physically active (as models for children), encouraging
children to become more physically active, not eating in front of the television, eating dinner as a family, and
encouraging children to adopt good eating habits.
Conclusion
Based on the findings of this study, the following conclusions were drawn. Childhood obesity is portrayed in
national and Kansas newspaper articles as due primarily to a lack of physical activity and improper diet.
Analysis of the articles also indicates a trend toward blaming the childhood obesity epidemic on advertisers who
market unhealthy food to children rather than offering solutions. Solutions that were offered emphasized
encouraging parents and children to become more physically active and developing more mindful eating habits.
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Abstract.: Strengthening service systems for people with long-term disabilities (e.g., developmental disabilities, head
injuries, mental health) is of growing interest by local and state governments. There is recognition that current systems of
care face of number of challenges in meeting the changing needs of people with long-term disabilities and their families.
The Center for Community Support and Research (CCSR) is in the second year of collaborating with the Kansas
Department of Social and Rehabilitation Services (SRS) on a 5-year Real Choice Systems Transformation Initiative. The
purposes of the initiative are to (1) improve choice and control for people with long-term disabilities, (2) utilize informationtechnology more effectively, and (3) improve the financing of services. The initiative requires a high level of collaboration
and coordination between multiple service providers, the state government, people served, and their families. The CCSR
serves as an evaluator for the initiative, documenting the extent to which three statewide task teams and a statewide steering
committee have made progress in achieving each of the stated purposes.

Introduction
The US Census Bureau predicts that by 2030 the population in Kansas will increase by about 252,000 people
[1]. The most challenging aspect of this increase will be that it is estimated that 237,000 of the 252,000 will be
over the age of 65. Importantly, an estimated 237,000 of the 252,000 people increase (94%) is expected to be
over the age of 65. Since the late 1980’s, the state of Kansas has taken numerous steps to improve the long term
care for each of the disability systems. However, it was not until recently that state officials started working
towards coordinating them. These changes were motivated by growing problems such as conflict of incentives
[2] and lack of promotion of self determination [3].
In order address these challenges from happening, the Social and Rehabilitation Services (SRS) of Kansas
initiated a 5 -year Systems Transformation project in 2006, which was funded by Centers for Medicare and
Medicaid Services through a Real Choice Systems Transformation Grant. According to Foster-Fishman,
Nowell & Yang (2007), systems change is an intentional process designed to alter the status quo by shifting and
realigning the form and function of the targeted system [5]. In order to understand and assess the success or
failure of systems change (or transformations) it is essential to get a proper understanding of parts of the system
(norms, resources, regulations, and operations) as well as interaction patterns between system parts [5] and then
compare the desired system structure to the current system and see how they match up.
The overall goal of the Real Choice System Transformation project is to encourage community living options
by enhancing consumer control and direction through a coordinated service delivery system [4]. In order to
meet this goal, three different task teams have formed for this System Transformation project: (1) Information
Technology, (2) Increased Choice and Control, and (3) Financing the Long-Term Care System. Each of these
task teams receives input from Community Choice Reflection Teams that are comprised of primary consumers
of services.
Furthermore, to assess the progress of Systems Transformation, SRS of Kansas serves as the facilitator for each
task team and has partnered with the Center of Community Support & Research (CCSR) at Wichita State
University for process and outcome evaluation assistance.

Results, Discussion and Significance: (Factors Contributing to Effective System Change Effects for Long
Term Disabilities)
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Alignment of system parts: Due to its complex structure, systems transformation projects, similar to this project
described, require that all parts (Task Teams, CCRTs, Steering Committee, SRS, CCSR) are knowledgeable
about the progress of their counterparts and adjust accordingly. For instance, if the task teams (system part)
move faster through their project objectives than expected and do not receive input from the Community Choice
Reflection Teams (system part) because information needed was not available as fast as originally planned or
not taken into consideration to save time, the project moves away from one of its initial objectives (parts
become misaligned), including the opinions of the consumers of long-term care systems. Consequently its
probability of success is reduced. Furthermore, if the project is not well coordinated and input from all the
stakeholders is not represented in the decision-making process as intended, the initiative loses much of its
comprehensiveness and does not have the impact it should.
Stakeholder collaboration and group dynamics: As with any initiative some groups will get along and be more
on the same page than other ones. The achievement of intended goals will likely depend on group
characteristics, purpose, effective information sharing, and member characteristics. Ability to reach high
quality agreements as well build consensus seem to greatly affect the speed and quality of work done by task
teams with very diverse stakeholder groups [6
Affecting Policy: Unless there is a cohesive collaboration on individual, group, and system levels the project
will not meet its purpose (promote community living options and consumer control and self-direction) and
ultimately will not affect policy, including Kansas legislation.
The nature of system evaluation research: Given the complexity of the system transformation project, the
CCSR is developing multiple methods to assess progress across task teams. These methods include analysis of
task team meeting notes, interviews with key stakeholders across long-term disabilities, feedback from SRS
staff, task team member feedback, and CCRT focus groups.

Conclusion: Transforming systems is a complex initiative with a lot of unexpected changes and events. In order
to achieve success in transforming social systems all the system parts have to be properly aligned, there has to
be a high level of stakeholder collaboration, positive group dynamics, and an ongoing evaluation that properly
captures the dynamic nature of this endeavor.
Acknowledgments
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Effect of cutting temperatures on the hole quality of a
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Abstract. The drilling of composites project is aimed at minimizing delamination and reducing the fiber pull out, thereby
improving the hole quality. The heat generated during drilling has an adverse effect on the hole quality. So it is important to
analyze the effect of cutting temperatures on the dimensional accuracy of the drilled hole namely hole oversize and
roundness and also its effect on the surface finish/roughness of the drilled hole. The drill bit will also be tested for the same
parameters using a mist cooling system. These results will be compared with one another. Also the results of different drill
bits will be compared with one another.

1. Introduction
Research and experiments conducted on drilling of composite materials have proved that as the cutting edges
of the drill bit wear out, the heat generated and the thrust force produced increases and the dimensional
accuracy of the hole decreases. Hence it is important to investigate the adverse effect of cutting temperatures on
the hole quality. The objective of the experiment is to analyze, for a given drill bit/a set of drill bits, the effect of
cutting temperatures on the dimensional accuracy of the drilled hole viz., hole oversize and roundness and also
its effect on the surface finish/roughness of the drilled hole. The drill bit will also be tested for the same
parameters using a mist cooling system. These results will be compared with one another. Also the results of
different drill bits will be compared with one another. In this way we can say, for a given set of drill bits, which
drill bit performs optimally in terms of producing a acceptable hole quality. In addition, it can be estimated as to
which drill bit generates the maximum temperature and which drill bit generates the least. By estimating this, it
is possible to analyze the extent to which the cutting temperatures adversely affect the hole quality.

2. Experiment, Results, Discussion, and Significance
There are two phases of this experiment. The first phase is dry drilling and the second phase is drilling using
the mist cooling system. The temperature during the drilling process is measured using a high precision Infrared
camera. We have started the first phase of the experiments and have finished one set of drilling operations.
Initial analysis show that at low speeds and feeds, the temperature generated is high. This may be attributed to
the fact that at low feeds the tool remains in contact with the workpiece for a longer duration of time. The
geometry of the drill bit is one of the factors that influences the temperature distribution in the material. The
heat generated during drilling affects the hole quality. This heat generation also affects the dimensional
accuracy of the hole. Initial analysis point out that the dimensional accuracy of the hole decreases with increase
in the heat generated during drilling.
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3. Conclusions
There are more experiments that need to be conducted and hopefully we will be able to get enough
results for inclusion in the symposium publication. As soon as we get these results, we will send these results to
the GRASP editorial board/committee.

4. Acknowledgements
I wish to thank my research advisor Dr. Behnam Bahr, Professor and Chair, Department of Mechanical
Engineering for his valuable guidance and constant support. I also wish to thank my project members Ashkan
and Ganesh for their help and support in carrying out the experiments.
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Abstract. Introduction: Cultural competency education has become increasingly important in health care education in order
to treat patients in a nation of diversity. A standardized way of introducing cultural competency material and testing its
effectiveness has not yet been formalized. Methodology: The purpose of this study was to analyze whether cultural
competency attitudes of physician assistant students changed after completing a cultural competency curriculum based on a
federally funded diversity workforce grant. A pre and post intervention survey of 15 questions was completed by a class of
42 physician assistant students. Results were analyzed using the Chi-Square statistic. Results: Attitudes regarding cultural
competency were primarily unchanged from before and after completing the cultural competency curriculum. However, one
item was statistically significant in terms of a relationship between pre and post intervention. Students initially believed that
PAs cannot give excellent health care without knowing the patients’ understanding of their illness. However, after
completing the cultural competency curriculum, students believed that PAs could do so. Conclusion: This preliminary
study of PA students’ attitudes of cultural competency represents the attitudes of one class of PA students, where no
significant changes were seen. Further studies are recommended in order to assess a variety of PA programs and cultural
competency curricula.

1. Introduction
The diversity of cultures in the United States is continuing to rise [1]. Because of this, there is an increasing
importance of cultural competency in health care. This project was selected to measure the effectiveness of a
cultural competency curriculum in the PA program at Wichita State University. A study done by Crosson,
Deng, Braqeau, Boyd and Soto-Greene measured the effectiveness of cultural competency content in a medical
program and found the students to be positively affected by cultural competence education [2]. Their survey
was adapted and used to measure cultural competency content in WSU’s PA program.

2. Experiment, Results, Discussion, and Significance
Experiment

This study was administered through the Department of Physician Assistant at Wichita State University. A
fifteen question survey was administered to 42 students of WSU’s PA program before they began their cultural
competence education and again afterwards. The cultural competence education consisted of a didactic
component in the classroom and a clinical component as they completed rotations in rural/underserved,
metropolitan and urban clinics and hospitals.
Results

The survey results were compared from before and after the cultural competence education to measure a
change in attitudes. One question of the fifteen showed a significant relationship, which asked whether PAs can
give excellent health care without knowing the patients’ understanding of their illness. On the pretest, 30%
agreed, while 64.3% agreed on the posttest (p<.05).
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Discussion

Overall, a significant change in cultural competency was not observed in this study, except for the question in
relation to providing appropriate care to patients without them having a good understanding of their illness.
This may indicate that students became more confident in their own care giving skills after completing PA
school. In regard to the overall lack of change in attitudes, one explanation may be the cultural competency
curricula in the WSU PA Program was not adequate for this class of students and may need to be reevaluated.
Several methods for teaching cultural competency are available, and the hope is to institute a program that leads
to a better understanding of different cultures, which will likely lead to improved health care for culturally
diverse individuals.
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Acute Effect of 30 and 60 Second Static Hamstring Stretch on Knee
Flexion Strength
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Abstract. This study was designed to determine if there is a difference in torque produced with a hamstring curl after a 30
second and 60 second passive static hamstring stretch. Our study included 50 participants (13 males, 37 females) between
the ages of 20 and 29. Excluded subjects included individuals with a history of surgery on their dominant leg (the leg they
kick a ball with) and expecting mothers. The Lido Isokinetic Dynamometer was used to measure torque production (NM) of
concentric knee flexion on two separate occasions no more than two weeks apart. The first testing session was performed
without a pre-test stretch and the second was performed with a pre-test stretch. Statistical analysis revealed no significant
difference in torque production between the 30 second and 60 second static stretching groups.

1. Introduction
For many years stretching has been a controversial issue in regards to its effect on both muscle strength
and elongation. Stretching has been used as a warm-up technique to increase joint range of motion, enhance
joint performance and aid in the prevention of injuries; however, research has reported that stretching leads to a
decrease in peak torque production after completion of a stretching session. Our study was designed to
determine if there is a difference in torque production with a hamstring curl after a 30 second and 60 second
static hamstring stretch, information that may be beneficial to coaches, health care professionals and the
athletes, patients and clients they serve. Peak torque production is important for all athletes, especially high end
athletes whose sport requires them to cut, jump, sprint and spin. While it is known through previous research
studies that stretching is helpful to these athletes in regards to injury prevention [1], our study will be significant
to these individuals in that it will help them to determine the proper duration of stretch to preserve adequate
torque production to be successful at their designated sport, while promoting injury prevention.

2. Experiment, Results, Discussion, and Significance
Fifty Wichita State University College of Health Professions students, consisting of 37 females and 13
males, participated in one of two static hamstring stretching groups. The subjects were used as a sample of
convenience because the testing was completed in the building where they attended classes.
Participants were excluded if they were pregnant, if they had a history of hip, knee, or ankle surgical
repair on their dominant lower extremity or if they were not between the ages of 20 and 29. Prior to
participation in the study, participants received an explanation of risks and benefits of the study and procedures
to be followed and they all signed a participation consent form approved by Wichita State University’s
Institutional Review Board.
The participants were divided into male and female participants and then were randomly assigned into
one of two groups. They were initially divided by gender to ensure equal representation of both sexes in each
group, and as a result our statistical data should be able to be generalized over a larger population. The two
groups were divided into a 30 second static hamstring stretch group and a 60 second static hamstring stretch
group. There was no control group in our study because each participant acted as their own control by
participating in two separate testing sessions. The first session was completed without a pre-test static hamstring
stretch and the second session was completed with a pre-test static hamstring stretch. Participants in group one
were asked not to discuss the results of their testing with members of group two and the same request was made
to group two participants.
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The Lido isokinetic dynamometer machine was used to test the concentric hamstring peak torque
production (NM) of participant’s hamstrings after a stretching session. The strength testing was done on the
participant’s dominant leg, which was determined by asking each subject which foot they kick a ball with.
Participants were assigned to one of two groups; the first group was tested for concentric hamstring peak torque
production following a 30 second passive static hamstring stretch and the second group was tested for
concentric hamstring peak torque production following a 60 second passive static hamstring stretch.
At the first testing session the participants walked to the isokinetic machine, sat down and were
strapped onto the machine in accordance with guidelines distributed by the machine’s manufacturer. Individuals
were seated so that the joint line of their dominant knee lined up with the axis of the lever arm of the machine.
The seat depth to achieve this position was recorded for each participant, so the same depth could be used for
the second session. A thigh guard was securely fastened on top of their dominant thigh, and an ankle strap was
fastened above the malleoli of their dominant leg. Participants were instructed on the technique of the
contraction with the isokinetic machine and verbal cuing was used throughout the testing session to ensure that
a proper and safe posture (sit up straight and hold onto the handles on each side of the seat) was maintained.
Subjects were encouraged to give maximal effort in both sessions on each repetition. The individuals then
completed three submaximal practice repetitions to learn the correct technique and then five maximal
contraction repetitions of concentric hamstring contractions in an arc between -20 degrees full extension and 90
degrees flexion at 90 deg/sec with a torque limit of 250 deg/sec. The best peak torque value (NM) of the five
repetitions was recorded. Participants were tested using the Concentric/Eccentric 2 program for flexors.
In the second testing session, following stretching intervention of either 30 seconds or 60 seconds of a
passively applied static straight leg hamstring stretch, participants walked to the isokinetic machine, sat down
and were strapped onto the machine in exactly the same manner as the first testing session. Participants then
completed five maximal concentric hamstring contractions at the same parameters of the first testing session.
Again the best torque value of the five repetitions was recorded.

Our data was analyzed using a Repeated Measures ANOVA. The statistics showed that
there was an overall increase in torque production with stretching as seen in Table 1. Our
data showed no significant difference, p = .513, between the 30 second static stretching
group and the 60 second static stretching group in regards to increased torque production
after stretching intervention. The statistical results for both groups are displayed in Table
1.
Table 1 – Statistical analysis of 30 second and 60 second stretching groups.

Testing Session 1
Testing Session 2

Group
30 seconds
60 seconds
30 seconds
60 seconds

Mean (NM)
99.29a
104.63b
109.01c
111.53d

Participants
25
25
24
25

Standard Error (NM)
8.13
8.62
8.64
9.16

- c > a at p = .000
- d > b at p = .000

3. Conclusions
Our results showed that there is no significant difference in peak torque production between a 30
second static hamstring stretch and a 60 second static hamstring stretch. These results are not synonymous with
results found by Nelson et. al. [2], Fowels, Sale and MacDougall [3] and others that site reduction in peak
torque production comes as a result of stretching interventions. According to our results, stretching for either 30
seconds or 60 seconds, produced an increase in the peak torque production of a muscle.
4. Acknowledgements
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Extending the Piecewise Exponential Estimator of the Survival
Function
Ganesh B Malla
Department of Mathematics & Statistics, Fairmount College of Liberal Arts and Sciences

Abstract – We propose a new way of extending the piecewise exponential estimator (PEXE) beyond the last observation,
where the original PEXE and the Kaplan-Meier estimator (KME) of the true survival function (SF) are undefined. We
propose additional exponential tail to the original PEXE so that the estimate of the true mean by our estimator, which we
will call extended-PEXE (EPEXE), and the KME are equal. By simulations, with various survival functions, we have been
able to show that EPEXE improves on both the original PEXE and the KME.
1. Introduction - The survival function of a life time, T, is defined by S (t) = P (T > t) for t ≥ 0. The common
estimator of S is the empirical survival function which is defined as the proportion of n subjects in the study
surviving time t. This is a step function. The KME, Sn (t) that utilizes randomly selected right-censored data is
by far the most popular estimator of S. This too is a step function that jumps only at the points where the
observations are uncensored. In case of no censoring, it reduces to the empirical survival function.
Proschan and others have developed a method of estimation that is piecewise exponential between successive
jump points of the estimator is of the form S (t) = C exp (-rt) for some constants C and r. This estimator, called
PEXE, is continuous, as it should be for a life distribution. However, from the method of construction, the
PEXE is undefined beyond the last score, Xn. We propose a method of estimating the SF beyond Xn.
2. Estimation- Since the PEXE is piecewise exponential and is undefined on [Xn, ∞), it suggests adding an
exponential tail to PEXE, S*n so that the PEXE becomes EPEXE, S**n which is well–defined on [0, ∞). The
problem is what hazard rate to use in the tail. We propose a hazard rate in the exponential tail by requiring that
the mean of the resulting SF be equal to the mean of the KME of the SF. This is feasible as we have proven
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3. Simulation - In our simulation study we use the Weibull distribution with scale parameter α and shape
parameter β as our life distribution. Throughout the study, we chose various values of β so that our
comparison could be valid for both IFR and DFR Survival models. The value of α is chosen to be 1, but can
be chosen arbitrarily since the estimators under comparison are scale invariant. The censoring distribution is the
exponential distribution with parameter λ . By choosing the suitable value of λ , we can get different
proportions of censoring in each simulation. For comparison purposes, we calculate and present the mean sums
of squares (MSE) ratio R≡ MSE (KME)/ MSE (EPEXE) and biases of the estimators in the Table 3.1 and plot
the two estimators in a single graph in figure 3.
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Table 3.1 The MSE Ratio and Biases of the EPEXE and the KME , a Sample Size of 50, # of iterations = 10, 000
Quintiles
Bias(EPEXE)
R
Life
cp = 0
cp = 50 cp = 80
cp = 0
cp = 50
cp=80
distribution
1. 000
1.000
1.028
-0.0040 -0.0026
-0.0013
Weibull (0 5, 1) .10
1.000
1.022
1.036
-0.0001 -0.0019
-0.0015
.25
-0.0177
1.039
1.020
1.025
0.0001
-0.0410
.50
-0.0032
1.038
.75
1.025
1.024
0.0007
-0.0943
-0.0103
1.026
1.042
.90
1.029
0.0007
-0.0497
0.0002
-0.0014
1.028
1.044
.95
1.028
-0.0300
0.0001
-0.0015
1.033
1.023
1.042
.99
-0.0100

cp = 0

Bias(KME)
cp = 50

cp=80

-0.0041
-0.0011
0.0001
0.0009
0.0008
0.0010
-0.0006

-0.0039
-0.0023
-0.0202
-0.0048
-0.0107
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4. Conclusions- We note that the PEXE and the EPEXE are the same as long as t ∈ [0, Xn]. The PEXE has
several advantages over the KME for estimating the SF, a complete description of it can be found in [1]. The
simulation results show that the MSE ratio is uniformly ≥1 for the estimation of the various SF with different
sample sizes and the censoring proportions. The absolute bias of the EPEXE is consistently smaller than that of
the KME. The EPEXE provides a well-defined, smooth and continuous estimator of the SF even beyond the last
observation and retains all the advantages of the PEXE over the KME, which makes it more appealing and
realistic to the users.
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Transportation and Distribution of Future Energy: Biofuels
Eylem Asmatulu
Department of Industrial and Manufacturing Engineering, College of Engineering

Abstract: Biofuel is a natural resource and has a significant attraction worldwide for many applications, including
transportation vehicles, house and industrial heating and electricity production in power stations. It is reported that this fuel
can also reduce greenhouse gas emissions, increase US energy independency and provide an alternative energy to fossil
fuels. The uncertainty of petroleum price and political instabilities makes biofuel more attractive and appealing for USA
now. In order for biofuels to be a more viable replacement for petroleum based fuels, problems related to its transportation
and distribution bust be solved. The transportation and distribution options should be inexpensive, fast and sparsely spread
through consumer demand points. In this paper, we review the current status of transportation (e.g., pipeline, railroad or
ship) and distribution (e.g., truck) options for biofuels. The goal for follow on research will be to improve upon the current
status through recommendations for refinery location and new transportation infrastructure. This will be accomplished via
modeling, simulation and economical analysis.

1. Introduction
Comparing other fuels, biofuel is one of the cheapest fuels in the World, but transportation and distribution cost
affects the overall price of biofuel. Also, transportation infrastructure needs to be enhanced for the biofuel and
the U.S. transportation future. To date, there have not been sufficient studies about the effective transportation
and distribution techniques for biofuel [1-3]. The purpose of this study is to define and develop the cost
effective transportation and distribution techniques for the biofuel, and make it more compatible. Primarily, this
idea will be used in the target states through the nationwide, and we will focus on this issue in the present
project.

2. Methodology
Biofuel transportation starts at the farming fields and continuous till the end users, including plant production
field, gathering point, refinery, storage, retailer, etc. Because of that, the transportation and distribution is
considerably important for the biofuel delivery. Wakeley et al. studies the similar works in the state of Iowa,
and pointed out that there is no doubt of the fact that network of transportation and distribution system need to
be optimized [1]. Building new infrastructures, such as pipeline and railroad are big portions of the
transportation costs since it requires a large capital investment. Deciding this investment on the transportation
and distribution mostly depends on petroleum price and building new infrastructures that require big funds and
takes longer time.
We can reduce cost of new transportation infrastructure with simulation techniques and some inexpensive
modification of current infrastructure. For instance, biofuel can be transported using the previously built
pipeline systems (i.e., existing railroad, storage tanks, truck, and modified refueling station) if they are eligible
and modifiable for this use. Sometimes existing transportation units needs inexpensive modification but it is still
cheaper than building new infrastructure. Another important issue is the location of biorefinery for the target
states. Production plant (biorefinery) should be in the center of the transportation and distribution network as
well as plant production field, storage areas, railroad, network of pipeline and trucking system because of the
cost. Figure 1 shows that ethanol transportation by truck and railroad used efficiently in the USA [4].
According to Morrow et al. [2] railroad transportation is the cheapest for the biofuel transportation. Secondly,
pipeline should be sparsely spread through distributors, so that we can use existing trucking system for refueling
stations. These trucks may need little modification since the chemical structure of biofuel is different than
others. Recently, Sokhansanj and his co-workers have explained the framework development of a dynamic
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integrated biomass supply analysis and logistics model. In this model, they optimized and simulated the
collection, storage, and transport operations for supplying agricultural biomass to a biorefinery [3]. In this
study, we will use simulation techniques and economical analysis for balancing the distance of each chain and
other parameters, such as farming cost, delivery time, maintenance, labor, etc. We will apply potential
transportation and distribution options locally and nationally.

Figure 1: Rail and truck ethanol distribution system (Source: National Bioenergy Center, National Renewable Energy Laboratory; E95 is
Fuel Ethanol).

3. Conclusions
In the present study, transportation and distribution cost are considered an important issue on the final price of
the biofuels in the USA. Our suggestion is that we should use simulation and optimization techniques, and
analyze each transportation step economically and effectively. The expected results should be utilized in all the
transportation and distribution network of biofuel, so that we can reduce transportation and the overall cost of
the biofuel. We assume that this project will bring several advantages through the target states in the
nationwide.
4. Acknowledgements
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Kansas Employers Compliance with Healthy People 2010
Initiatives Targeting Health Promotion in the Workplace
Jennifer Clark, PA-S*, Patricia Bunton, MS, PA-C
Department of Physician Assistant, College of Health Professions

Abstract. Introduction: The CDC and the Department of Health and Human Services has set a goal to increase
the number of health promotion programs in the workplace as part of the Healthy People 2010 Initiative. Health
promotion programs are designed to promote health in the workplace by targeting health risk reduction and actively
preventing the onset of disease. The purpose of this study is to determine the number of Kansas employers
currently offering a health promotion program, what types of services are offered, what barriers exist for employers
who are not currently offering a program, and to compare the size of the company to these findings. Methodology:
Five hundred companies were selected from the database Reference USA and were divided into 5 groups according
to size. Surveys were sent to each employer and frequencies of answers were tabulated and compared to company
size. Results: 154 surveys were returned for a 30.8% response rate. 60% of respondents stated that they offered a
health promotion program. 73% of respondents employing more than 250 people offer a program and only 45% of
companies employing less than 250 people offer a program. Discussion: According to survey respondents, larger
companies in the state seem to be on target with the CDC’s goal of at least 75% of employers offering a health
promotion program, while smaller companies, those with less than 250 employees, lag behind.

1. Introduction
The healthcare system in the United States is moving into an era in which the importance of preventive
medicine is increasingly significant. Americans are becoming more involved in their health care and aware of
medical issues, which are due in part to extensive media coverage, plus the growing popularity of the internet.
Successful strategies to reduce the prevalence of cardiovascular disease, cancer, diabetes, sexually transmitted
diseases and number of other conditions involve reducing the risk for developing these diseases or conditions.
Specifically, “health promotion programs are designed to promote health by reducing health risks and actively
preventing the onset of disease [1].” Nearly 145 million people in the United States are employed, with the
employment to population ratio being 63.1% [2]. Taking these figures into consideration, the workplace is an
ideal place to introduce preventive health strategies to employees through worksite health promotion programs.
These programs have been increasing in popularity since the concept was first introduced in the 1970’s.
The growing trend toward providing preventive health services at the worksite can be attributed to the
possibility that companies realize the many benefits from providing such services. Potential direct benefits for
the company include the reduction of insurance and employee health related costs, absenteeism, employee
turnover, work-related injuries and the increase of productivity in the workplace. Typical programs offer health
promotion activities related to smoking cessation, exercise, and weight management, usually in the form of
counseling for behavior modification, in-service meetings, and consultations. Screenings for hypertension and
hypercholesterolemia are also utilized in order to diagnose and treat employees who are at risk. Other types of
counseling services and activities offered are related to STD’s/HIV, seatbelt use, home safety, alcohol and
substance abuse, stress management and several others. More extensive screening tests are also used depending
on company preference and resources.
Every ten years the CDC sets goals for the nation to attain in the next decade. The current goals are called
the Healthy People 2010 Initiatives and one of the goals is to “increase the proportion of worksites that offer a
comprehensive health promotion program to their employees [3].” The target goal is to have at least 75% of
companies offering a comprehensive employee health promotion program by the end of this decade [3]. It has
been 8 years since the last national survey on worksite health promotion; therefore, it is not known how many
worksites currently offer a comprehensive health promotion program, including those in Kansas. The purpose
of this study is to determine the number of Kansas employers currently offering a health promotion program,
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what types of services are offered, what barriers exist for employers who are not currently offering a program,
and compare the size of the company to these findings.
2. Experiment, Results, Discussion, and Significance
Methodology: Over 136,000 Kansas companies are listed by Reference USA [4]. This list was used to
randomly select 500, which were divided into five groups according to company size. A survey was created
which asked about the availability of insurance benefits for employees, availability of health promotion
programs, length of time the program had been in place, what services were offered, and barriers to offering a
program. Surveys were mailed to subjects and responses were tabulated and compared to company size.
Results: One hundred fifty-four surveys were returned for a 30.8% response rate. Overall, 60% of survey
respondents currently offer a health promotion program for their employees. Results according to company size
are listed in Table 1.
Table: 1
Percentage of employers offering a health promotion program according
to company size
Company size
Percentage
Less
than
50
employees
17%
50-99
employees
57%
100-249
employees
51%
250-999
employees
64%
More
than
1000
employees
84%
It was also noted that 93.5% of survey respondents pay for a portion of health insurance benefits for their
employees. Approximately 30% of employers offering a health promotion program have seen a reduction of
insurance and employee health related costs as well as a reduction in work-related injuries. Twenty-three
percent of employers have noted a reduction in employee absenteeism and 15% have seen a reduction in
employee turnover since implementing a health promotion program. Sixty-six percent of employers not
currently offering a health promotion program stated that a lack of financial resources was a barrier, 67% that
staff to implement or administer the program was an issue and 63% that time during working hours for
employees to participate was an issue. Discussion: The number of larger companies in Kansas offering a health
promotion program is closer to the target goal of 75%, while smaller companies are further behind. Only 17%
of companies with less than 50 employees are currently offering a program. This is significant because, out of
136,895 business entities in Kansas, 131,177 (95.8%) employ less than 50 people. The numbers regarding
reductions seen since implementation of the program may not be an accurate reflection because a large number
of survey respondents did not answer that question. It should also be noted that less than 1% of Kansas
companies were surveyed, so the results of this pilot study can not be generalized to the majority of companies
in Kansas. Further studies, which survey a larger number of employers, should be done to determine whether
this data is truly representative of Kansas and what percent of Kansas companies are actually meeting the
Healthy People 2010 goals for health promotion in the workplace.
3. Conclusions
The growing importance of preventive medicine coupled with the fact that over half of the U.S. population is
employed suggests that the workplace is an ideal environment to introduce preventive strategies to reduce
health risks. The findings of this pilot study suggest that more larger companies in Kansas are on track to meet
the CDC’s goal of 75% of companies offering a health promotion program by the year 2010 than are smaller
companies. Lack of resources and staff to implement and administer the program may be barriers.
[1] Aldana SG, Pronk NP. Health Promotion programs, modifiable health risks, and employee absenteeism. Journal of
occupational and environmental medicine / American College of Occupational and Environmental Medicine. Jan
2001;43(1):36-46.
[2] Employment Situation Summary. U.S. Department of Labor; October 2006.
[3] Healthy People 2010, 7, Educational and Community-Based Programs [on the internet]. U.S. Department of Health and
Human Services.; November 2000.
[4] Reference USA: infoUSA.
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Discovering the Best Vocabulary Teaching Strategies for
Elementary Students Learning English as a Second Language
Julie L. Bryan*
Department of Curriculum and Instruction, College of Education

Abstract. This research asks: What strategies work best for teaching vocabulary to English language learners? A systematic,
direct, explicit approach was used by a reading intervention instructor to teach word recognition skills, teacher-selected
vocabulary, and student-selected academic words to elementary students who were at various stages of learning English.
The instructor provided a sheltered classroom and sought to motivate students to become involved with each other socially.
The systematic, direct, explicit instruction involved the use of scripted lesson plans that covered calendar words, affixes, and
strategies to use when unfamiliar words are encountered during contextual reading. Contextual reading included the use of
library books and websites that provided information students needed to complete a multicultural quilt. Students were
assessed using the following reading tests: the Scholastic Reading Inventory (SRI), Johns Individual Reading Inventory
(IRI), and the Northwest Evaluation Association (NWEA). This research indicates that students who were consistently
involved in this research were successful in building their bank of academic and social vocabulary. Students also became
knowledgeable in the use of strategies to recognize unfamiliar words. Since the conclusion of this paper, two of the students
involved in the original study are currently reading at grade level according to the Johns IRI and DIBELS. The other student
no longer attends this school.

Introduction
As immigration increases, so does the need for elementary schools to accommodate students who are
learning English as a second language (L2s). As a reading teacher working with L2s for the first time,
vocabulary acquisition for grades three through five became my focus. L2s lack Basic Interpersonal
Communication Skills (BICS) or social vocabulary. They also lack Cognitive Academic Language Proficiency
(CALP), or academic vocabulary (Peregoy & Boyle, 2005).
Three girls in a third grade reading class of six students participated in this study. They were chosen
because English is their second language.

Method
The first step in meeting the needs of L2s is to provide a sheltered environment where a student feels
secure, accepted, and valued (Echevarria, Vogt, & Short, 2004). Aspects of sheltered instruction include using
visuals, expressive body movement, and allowing extra time for students to respond. Repeating and pausing
during conversation and oral reading, using themes and concentrating on central concepts are also methods used
in a sheltered atmosphere. Another aspect of a sheltered environment is the allowance for extra reading
instruction. I provide remedial reading instruction for grades Kindergarten through grade five in addition to the
ninety minutes students receive in the regular classroom. During this research, I was observed by a university
instructor using the Sheltered Instruction Observation Protocol (SIOP). I earned a perfect score which shows
that I do use sheltered techniques during reading intervention.
The three students involved in this research were at different levels of reading proficiency. Two spoke
fluent English and had consistent school attendance. The third student spoke little English and had infrequent
school attendance. All three qualified for thirty minutes of reading intervention because of scores on tests
mentioned previously.
Teaching must be standards-based and goal oriented (Echevarria et al., 2004, McKeown, 1993, Nation,
2002).Therefore, each day began with setting or reviewing personal goals of the students for their reading
success and discussing objectives for each lesson (Echevarria, et al., 2004). This provided motivation and active
involvement (Richek, 2006).
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The curriculum used for the first two weeks of this research was a scripted program, Language
Foundations (LF). LF provides lessons in phonics written so that students discover the phonics rule being
covered. The teacher begins the lesson by asking the student to echo several words while listening for the sound
that the words have in common. The words are written on the chalkboard and discussed. Short narrative stories
are included with each lesson. These stories use words that are spelled with the new phonics rule. The LF
lessons spiral. This means they build upon previous lessons. During two of the four weeks covered in this
research, this curriculum taught prefixes and suffixes with the same type of discovery lessons. LF provided
systematic, explicit instruction in word recognition (Richards & Renandya, 2002).
Students were asked to keep journals. Journal entries centered on themes that encouraged students to
share facts about themselves or feelings about reading material used in class. Response journals are a way to
activate and build upon students’ prior knowledge (Dutro & Moran, 2005). Rather than directly correct mistakes
written in the journal, I would respond to the students in their journal by repeating what they had written in a
way that provided the correct form of spelling, grammar, or punctuation that the student missed. Response
journals provide a means of motivation and comprehension building for students as students are sharing their
feelings and receiving one-on-one attention from their instructor (Hill & Flynn, 2006, Parsons, 2001). Response
journals are also summative assessment tools for the teacher (Peregoy & Boyle, 2005). After reading and
responding to the students’ journal entries, I taught vocabulary words that students misspelled or misused.
Students were asked to make a semantic web (Hernandez, 2003) and word maps (Vaughn & Linan-Thompson,
2004, Lenski & Johns, 2003). The students were also asked to play sorting and matching games with synonyms
and target vocabulary.
To address the need to build social vocabulary as well as academic vocabulary, the teacher asked the
students to work in cooperative groups to make a multicultural quilt. Students were asked to find websites and
library books about the place where they were born. This level of reading material called for students to use
strategies for understanding unfamiliar words. Students learned how to become word detectives. Using Post-It
notes, students “captured” a word they did not know by writing it in the center. They attempted to find the
meaning of the word using context clues. In one corner of the Post-It note, students wrote their best guess for
the definition of the word. In another corner, they wrote the true definition after using a dictionary or glossary.
On the bottom of the note, they wrote a picture or sentence to remind them of the meaning of the word. At the
end of the day, students were asked to share their words with a partner or the class (Beck, McKeown, & Kucan,
2002).
Students were responsible for designing their own square of the multicultural quilt. They drew maps,
flags, and pictures of animals and flowers from their country or stat of birth. Students were also required to
provide a written explanation of their work.
Final scores showed that one student’s reading level improved slightly. A second student remained at
grade level. The third student, who began the year with the lowest reading scores and attended school
inconsistently, scored slightly higher but still read at a beginning reader level (BR).
The number of days attended is important to note. One of the goals of this research was to show that
systematic instruction contributes to vocabulary acquisition. The word systematic implies consistency. Student
C attended school infrequently; therefore, her instruction was not systematic.
Computerized tests did not show conclusive results for this research. However, a motivation rubric
showed that students were motivated to learn because they enjoyed the activities in their reading intervention
class. This research did not involve information concerning curriculum or instruction used in the regular
classroom. Further research should include this information. A pretest and post-test of specific vocabulary
words would have been a valid and reliable measurement for this research. However, part of this research
included teaching students to teach themselves new words using self-selection. It would have been difficult to
predict words each student would choose. Research shows that L2s develop social language (BICS) within two
years of being introduced to a new language. Research also shows that an L2s academic language may take up
to five years to develop into a proficient stage (Vela, 2003, Peregoy et al., 2005). If this research had taken
place over several years, or even several months, it may have shown different outcomes.
Conclusion
This research did not provide conclusive evidence that four weeks of thirty-minute, intense instruction
combined with motivational activities in a sheltered classroom made a difference in standardized test scores.
There was improvement for two students and no improvement for one. However, students in this classroom felt
motivated to participate and complete tasks. Perhaps, if this instruction had taken place over a longer period,
students would have shown improvement on standardized tests.
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Classification and Regression Trees as Alternatives to Regression
Mandy C. Phelps & Edgar C. Merkle
Department of Psychology, Fairmount College of Liberal Arts and Sciences

Abstract. Traditional statistical analyses, such as ANOVA and Regression, require that many assumptions be
fulfilled in order to obtain accurate results. For example, there are assumptions of normally-distributed data, linear
relationships between the dependent variable(s) and independent variables, and homogeneity of variance. In this
presentation, we will describe the use of Classification and Regression Trees (CART) to sidestep the assumptions
required by traditional analyses. CART has the added benefit of not requiring large sample sizes in order to obtain
accurate results, although larger sample sizes are preferred. There is also a difference in the goal of CART
compared to traditional analyses. CART is geared toward prediction, whereas traditional analyses are geared toward
developing a specific model for your data. The poster will contain specific information about the procedures
underlying CART, as well as an example involving data from a legibility of fonts study.

1. Introduction
Classification and Regression Trees are nonparametric therefore, they “can handle numerical data that are
highly skewed or multi-modal, as well as categorical predictors with either ordinal or non-ordinal structure” [1].
This will save researchers time because they will not have to check the normality of their distribution, as well as
other assumptions, which will allow them to focus more on the interpretation of their results. Researchers also
have more leniencies in choosing which form of independent variables to use. Classification trees are capable of
handling independent variables that are continuous, categorical, or a mixture of both, and unlike traditional
statistics, actually perform better when there are numerous independent variables. The final tree will only
include the independent variables that were predictive of the dependent variable; the other non-predictive
independent variables will have no affect on the final results, as they do with more traditional statistics, such as
regression.
Missing data also poses less of a problem with classification trees because classification trees have a built-in
algorithm that readily handles missing data by replacing it with a surrogate variable that is most similar to the
primary splitter [1]. The graphical presentation of the results also allows the researcher to see the complex
interactions among the independent variables which is not as easily accomplished with traditional statistics.
Lastly, the results of classification trees generalize well to new data when the necessary steps are taken in the
growing and pruning process, which will be explained shortly. Now that some of the background has been
covered it is time to move on to how classification trees actually work.
The structure of a classification tree includes parent nodes, child nodes, and terminal nodes. The parent
node contains all observations that are to be divided into two groups. Child nodes are the nodes resulting from
the splitting of the parent node. Each child node becomes a parent node itself and then splits into two additional
child nodes. Nodes that satisfy the split criterion are labeled with a one and those that do not are labeled with a
zero. This process continues until the tree has finished growing. Terminal nodes are the final nodes of the tree
which contain the most heterogeneous subsets of the data and give the predictions for the observations that were
ran down the tree.
Some important steps to follow when growing a tree according to Breiman [2] include a set of binary
questions, a goodness of split criterion, a stopping rule, and determining how to assign every terminal node to a
class. The binary questions determine if the observations goes to the right child node or left child node. They
are set up as “yes” or “no” responses that if the observation meets the criterion then the observation goes to the
left and if the observation does not meet the criterion it goes to the right. This process continues until all the
observations have been have been divided into child nodes that are as different as possible. There is no set
number of observations that are required to be in each node so they do not have to be divided equally, it is based
on the properties of the observations and any criteria set by the researcher, such as a splitting criterion.
The next step is determining the goodness of split criterion. The objective here is to determine the split that
results in the minimum amount of node impurity, which is the amount of difference between the observations
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within each node. There are several different techniques to determine when to split a node, the most commonly
used technique is the Gini improvement measure. With this measure, values are determined to “indicate the
greater difference with respect to the prevalence of the dependent measure in the two child nodes” [3]. Next, the
“independent variable whose split provides the largest value of the improvement measure is selected for
splitting at each step” [3].
Once the splitting criterion is set, the next step is to determine the stopping rules. This is an optional step but
is sometimes used in order to reduce the likelihood of overfit, which reduces the probability that your results
will generalize well to new data. The researcher can allow the tree to grow as large as possible but by setting a
stopping rule the researcher determines how large the tree can become. This can be done in several ways. The
researcher can set a minimum number of cases to be in each node, the maximum number of splits, or by setting
a minimum value of the splitting criterion [3]. Researchers can use all three of these rules or however many they
feel is necessary.
However, there is a potential problem with relying only on stopping rules to determine the size of your tree,
which is the researcher, could potentially stop the tree too soon. Another strategy is to allow the tree to grow
large and then use a procedure called pruning to get rid of unnecessary nodes. The concept of pruning has been
compared to trimming the branches of a tree. Pruning begins with the terminal nodes and proceeds up the tree.
Nodes that do not improve the predictive accuracy of the tree by a predetermined amount are removed. The one
standard error rule is a procedure used where “the smallest tree whose cost is within on standard error of the tree
with minimum cost is selected” [3]. It can also be used along with stopping rules however, the pruning method
works best when used alone. Using the pruning method results in a tree that is the most generalizeable to future
data sets.
The final step is to determine how to assign every terminal node to a class. There are cases where a
terminal node is not assigned to a class or every terminal node belongs to a different class. The researcher
should set class assignment rules, such as assumed prior probabilities or cost matrix, so that the terminal node
falls in a class for which the probability of the node being in that class is the highest [4]. A class assignment rule
reduces the likelihood of misclassification resulting in a more accurate tree, which will be able to better
generalize to future data sets [2].
2. Experiment, Results, Discussion, and Significance
The font legibility experiment was conducted by Doug Fox & Dr. Barbara Chaparro for Microsoft, Inc.
Microsoft was interested in which attributes determine font legibility. There were 20 different fonts being
analyzed. Ten participants were tested over 3 trials resulting in 600 responses for each of the 15 commonly
misclassified characters. Using Classification Trees we were able to determine the attributes that were most
predictive of whether a font was legible.

Fig. 1. Classification tree of predictive attributes for the division sign
3. Conclusions
Classification trees are a useful tool for psychologists. They require very few assumptions and can be carried
out with relatively little effort. Results are more intuitive and generalize better to future data.
[1] Lewis, R. J. (2000). An introduction to classification and regression tree (CART) analysis. Paper presented at the annual
meeting of the Society for Academic Emergency Medicine, San Francisco, CA.
[2] Breiman, L. (1984). Classification and regression trees. Belmont, CA: Wadsworth International Group.
[3] Lemon, S. C., Roy, J., Clark, M. A., Friedmann, P. D., & Rakowski, W. (2003). Classification and regression tree
analysis in public health: Methodological review and comparison with logistic regression. Annals of Behavioral Medicine,
26(3), 172-181.
[4]Dana, J., & Dawes, R. M. (2004). The superiority of simple alternatives to regression for social science
predictions.
Journal of Education and Behavioral Statistics, 29(3), 317-331.
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Analysis of the Effect of Carbon Monoxide Exposure on
Accidents/Incidents in General Aviation Aircraft
Morteza Assadi*, Ali Ahmady*, Selvakumar Muthuswamy*
Department of Industrial and Manufacturing Engineering, College of Engineering

Abstract. Exposure to carbon monoxide (CO) can cause harmful health effects depending on its concentration and duration
of exposure. Exhaust system failures in general aviation (GA) aircraft can result in CO exposure which, in turn, can lead to
an accident. This research was performed in order to obtain insight into the causes of CO-related accidents/incidents in GA
aircrafts through the analysis of historical data from the NTSB accident/incident database. The results indicated that CO
related accidents/incidents occur throughout the year and that the muffler was the most common source of CO leakage. This
was found to be the case even though accidents due to muffler and exhaust system leakage were more prevalent in the colder
months. This paper reviews the data and presents the results of the analysis.

1. Introduction and Background
Carbon monoxide (CO) is a byproduct of the combustion of fuel and is emitted in the exhaust of fuel
powered equipment and engines. CO is formed by the incomplete combustion of carbon-containing materials,
which are present in aviation fuels. Carbon monoxide is a hidden danger because it is a colorless and odorless
gas. Exposure to CO can cause harmful health effects depending on the concentration and duration of exposure.
Acute CO poisoning is associated with headache, dizziness, fatigue, nausea, and at elevated doses, neurological
damage and death. Exposure to CO can result in individuals becoming confused or incapacitated before being
able to leave the contaminated environment. When this occurs in an aircraft, the end result could quite possibly
be an accident. In order to provide cabin heat, a heat exchanger is usually attached to the exhaust system of
single engine aircraft. A crack or damage in this part can highly increase the possibility of CO exposure in the
cabin. According to one FAA report [1], 70% of exhaust system failures resulted in a CO hazard. Thus, proper
inspection and maintenance of the exhaust system is extremely important.

2. NTSB Accident/Incident Database Review
Of the 68,640 cases in the National Transportation Safety Board (NTSB) accident/incident database [2]
between 1962 and 2005, 67 cases were directly related to CO exposure. Our review of the NTSB database
classified the accident, whenever possible, according to source of the CO leak such as muffler, heater system, or
exhaust system. The largest group of 27 cases remained undetermined due to lack of information.
The cases were divided by the source of the CO leak so that the majority group would become the focus of
further research. When these cases were divided up, as shown in Figure 1-Left, it was clear that mufflers were
the top source of CO. The muffler cases were then isolated and examined for similarities. A Piper PA-28
manual [3] recommended that the muffler be replaced with a new one every 1000 hours of use. When accident
cases specifying the muffler as the source of CO were grouped according to flight hours (Figure 1-Right), and
where the accident narrative indicated the hours the muffler had been in use, all of the CO-related accident
cases that were related to the muffler had exceeded 1000 hours of use. Additionally, more than 70 percent of
the cases had a muffler life of over 2000 hours of use.
These cases were divided into seasons with December, January, and February as the winter months; March,
April, and May as spring; June, July, and August as summer; September, October, and November as fall. Then
each season was subdivided by source of CO leakage as shown in Figure 2-Left. It was observed that muffler
and heater system cases were more prevalent in the colder seasons such as the fall, winter, and spring (Figure 2Left). It was also observed that most of the cases in the summer were of undetermined causes (Figure 2-Left),
but roughly the same number of CO-related accidents/incidents occurred in every season
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Figure 1 - CO-related accidents based on source of CO leakage (Left) and hours of muffler use before CO-related accidents (Right).

For most cases after 1990, the NTSB database included longer narratives including forms containing
maintenance and inspection information. These full narratives typically classified the cases under the terms
“inadequate maintenance and inspection”, “poor inspection”, “missed inspection”, or “poor maintenance”. The
cases that did mention a maintenance/inspection classification were then cross-referenced and divided according
to the source of CO leakage (Figure 2-Right). From the chart in Figure 2-Right it is apparent that all the poor
inspection cases had the muffler as the source of CO. This makes sense because the muffler is the most
complex part to inspect.
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Figure 2 – Seasonal distribution of CO-related accidents and their source of CO leakage (Left) and inspection and maintenance issues for
CO-related cases based on cause of accident (Right).

3. Conclusions
The review of the NTSB accident/incident database indicates that CO-related accidents due to muffler and
exhaust system leakage were more prevalent in the colder months. However, CO accidents do occur throughout
the year including the summer months. Additionally, “inadequate maintenance and inspection” were implicated
with a large proportion of the CO-related accidents. The NTSB accident/incident data supports the known
difficulty of inspecting mufflers and the joints in the exhaust system. Finally, the review of the NTSB
accident/incident database indicates a strong relationship between the lifespan of mufflers and their failure,
where a large majority of the mufflers that were determined to be the cause of the CO-exposure had muffler
usage greater than 1000 hours.
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Rate Distortion Analysis for Conditional Motion Estimation
Praveen Kumar Mitikiri and Kamesh R.Namuduri
Department of Electrical and Computer Engineering, College of Engineering

classified as an inactive block. The performance of
the conditional motion estimation scheme depends on
the thresholds T and T . The pixel level threshold T

Abstract. Motion estimation deals with the estimation of
motion parameters from a video. Conditional motion
estimation is a technique that estimates motion for certain
blocks selected based on a decision criterion that affects
coding rate, complexity of coding scheme and quality of
the reconstructed video. In this paper, we propose a
conditional motion estimation scheme and present its ratedistortion analysis.

g

p

g

can be adaptively selected using Bayesian decision
criterion [4]. Let I (x) and I (x) represent the pixel
1

2

intensities at location x in two successive images. Let
D(x) represent the pixel intensity at location x in the
difference image. Then, D(x) can be written as D(x) =
|I (x) − I (x)|. Let X be a random variable that

1. Introduction
Video coding can be performed using either the
frame difference (FD) method or the displaced frame
difference (DFD) method. In this paper, we propose a
conditional motion estimation scheme that estimates
motion only for certain blocks selected based on a
criterion that determines whether motion vectors
need to be computed or not [1]. If the parameters
involved in the criterion are chosen appropriately,
then
conditional
motion
estimation
offers
significantly
better
rate-distortion
trade-offs
compared to classical motion estimation methods.
This paper also presents the rate-distortion analysis
for the proposed scheme.

2

1

represents instances of D(x). If the conditional
probability density functions p(X|H ) and p(X|H )
0

1

under null (H ) and alternate (H ) hypotheses are
0

1

known, then the following hypothesis test can be
performed [5] [6].
p(X|H0) > τ choose H , else H ,
(1)
0

1

where τ is a Bayesian threshold. Assuming that both
the conditional probability density functions follow
Gaussian distribution, the Bayesian threshold τ can
be adaptively calculated for all the pixels. T for a
g

pixel can then be evaluated as [4],
2

T = (µ + µ )/2 + σ log(τ)/(µ + µ ),

2.Conditional motion estimation using Bayesian
decision criterion

g

0

1

0

0

where µ and µ be the means; σ
0

1

1
2

0

(2)

and σ

2

be the

1

variances, corresponding to p(X|H ) and p(X|H ).

Classical motion estimation methods first divide the
frame into blocks of equal size, and compute motion
vectors for those blocks that moved. A motion vector
in DFD method represents the displacements of a
block in x and y directions. In conditional motion
estimation, first the blocks are classified in to active
or inactive. Two thresholds, one at pixel level T and

3. Rate Distortion Analysis
The bit rate required and the resulting distortion for
the
proposed motion estimation method depends on the
two
thresholds T and T . Since T is adaptively

one at block level T are used for this classification

calculated for all pixels in a frame, the selection of T

[2]. If a pixel value in this difference image is greater
than the threshold T , then that pixel is classified as

significantly impacts the performance of the
proposed method. For example, if T is increased,

an active pixel, otherwise, it is classified as an
inactive pixel [3]. The number of active pixels in
every block is counted, and if this count is greater
than T , it is classified as an active block; else, it is

then the number of active blocks decreases, resulting
in low bit rate and high distortion. On the other hand,
if T is decreased, then the number of active blocks

0

g

g

p

g

p

1

g

p

p

p

increases, resulting in high bit rate and low distortion.
The effect of T is demonstrated in figure 1. The

p

p
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theoretical and practical RD curves. Therefore, the
net distortion is the sum of the distortion due to
active blocks as well as the distortion due to
quantization.

selection of T and T also determine the trade-offs
p

g

between bit-rate and distortion [2].
The DFD based motion estimation method is known
to

Fig. 1. The figure illustrates the number of active blocks at
T = 8. For a higher value of T , the number of blocks on
p
p
the image are lesser.

Fig. 2. This figure illustrates the theoretical and practical
RD curves with average bit-rate in bits/ symbol and
average distortion in mse/symbol. The average distortion in
practical RD curve is higher than that of the theoretical RD
curve which is because of the additional distortion caused
due to active blocks inspite of motion estimation being
performed.

achieve minimum bit-rate in video encoding. The
pixels in the difference image obtained after motion
compensation can be modeled as independent
and identically distributed (i.i.d) random variables.
Assuming that they follow Gaussian distribution, the
bit-rate (R) and distortion (D) are related by [7],
2 -2R

D(R) = σ 2

5. Conclusions
It can be concluded from the rate-distortion analysis
for conditional motion estimation that adaptive
thresholding offers better rate-distortion trade offs
and hence it is possible to achieve lower rates
required in applications such as visual sensor
networks.
References

(3)

2

where σ is the variance of the Gaussian random
variable.
4. Experiments and observations
A table tennis video that is 19 frames long, is chosen
for experimentation. For a frame, the bit-rate is
calculated as the sum of number of bits needed to
encode motion vectors and the number of bits needed
to encode quantized frame difference. Distortion is
calculated as the mean square error between the
original and reconstructed frames. Motion is
estimated for all frames and the average bit-rate and
the average distortion per symbol are computed.
Practical RD curve is plotted by varying T from 8-32
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p

in steps of 3. Theoretically, distortion is the result of
quantization performed on inactive blocks. Therefore,
the variance of the pixels in inactive blocks is
computed and the theoretical RD curve is plotted
using equation (3) as shown in figure 2.
In figure2, we notice that the practical distortion is
not the same as the theoretical estimation. In blockbased motion estimation (DFD), the motion of all the
pixels in a block is assumed to be the same which is
not true in reality. This assumption results in some
distortion which reflects in the difference between the
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Factors Influencing Rural Physician Assistant Practice
Angela Armour*, Robin Williamson*, Richard D. Muma, Ph.D.
Department of Physician Assistant, College of Health Professions

However, there continues to be large numbers of
communities in every state that lack access to health
care. The purpose of this study was to explore the
factors influencing Physician Assistant practice
location choice.

Abstract. Introduction: In the 1960s, it was discovered
that there was a significant need for more physicians to
serve the U.S. population, especially in rural and medically
underserved communities.
The Physician Assistant
profession was built with the hope of being an extension to
physicians to help meet these needs. However, there
continues to be large numbers of communities in every
state that lack access to health care. The purpose of this
study was to explore the factors influencing Physician
Assistant practice location choice. Methodology: A
retrospective cross-sectional study of PA student records in
a mid-western rural-focused physician assistant program
was conducted. Application data from PA graduates in
2003, 2004, and 2005 were evaluated for desired
community size of practice location at the time of
application compared to actual job placement and
community size after graduation. A written survey was
mailed to the same classes of graduates to assess factors
that influenced selection of their first and current practice
location. Data were analyzed using frequency counts and
chi-square tests. Results: There was a 44% response rate
from the 126 eligible to participate in the survey. It was
noted that 60% of applicants listed their preference
specialty as family practice; however, less than one-third of
graduates were currently working in the family practice
specialty. Similarly, applicants noted a preference to work
in rural areas, but upon graduation for their first job and
current job they tended to work in urban areas by a large
percentage. There were five different factors with
significant relationships in regard to PA practice location:
Significant others support of location, quality of life,
employment opportunities for the significant other, scope
of practice and recreation. A significant others support of
the location appeared to be most important. Conclusion:
Choice of employment at the time of application compared
to graduation was markedly different. Choice of practice
location did not appear to be a decision made by the
graduate physician assistant alone, but also in conjunction
with their significant other.

2. Experiment, Results, Discussion, and
Significance
A cross-sectional study was conducted through a
mid-western, rural-focused physician assistant
program and included the graduate classes of 2003,
2004, and 2005. Application data was evaluated for
desired community size of practice location at the
time of application compared to actual job placement
and community size after graduation. A written
survey consisting of 27 questions of multiple and
Likert scale questions was sent to the same graduate
classes. There was a 44% response rate from the 126
surveys mailed. Graduate subjects were asked a
series of general demographic questions about their
employment followed by questions designed to
assess the factors most important in choosing their
first employment situation. The responses were rated
on a Likert scale of 1-5, with 1 being equivalent to
“extremely important” and 5 being equivalent to “not
important at all.”
It was noted that 60% of applicants listed their
preference specialty as family practice; however, less
than one-third of graduates were currently working in
the family practice specialty (Table 1). Likewise,
applicant preference versus actual job placement
tended to move into the specialty fields. Similarly,
applicants noted a preference to work in rural areas,
but upon graduation for their first job and current job
they tended to work in urban areas by a large
percentage. There were five different factors with
significant relationships in regard to PA practice
location: Significant others support of location
(p<0.05), quality of life (p<0.05), employment
opportunities for the significant other (p<0.05), scope
of practice (p<0.05), and recreation. (p<0.05). A
significant others support of the location was most
important.

1. Introduction
In the 1960's, it was discovered that there was a
significant need for more physicians to serve the U.S.
population, especially in rural and medically
underserved communities. The Physician Assistant
profession was built with the hope of being an
extension to physicians to help meet these needs.
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Table 1.

Demographic Characteristics of
Applicants and Graduates

3. Conclusions
The question should be raised: “Are we really
getting to the root issue of what calls graduate
physician assistants to urban areas over rural areas
with such magnitude?” This study has attempted to
address some of the elements underlying this ongoing
problem. It has been found that “graduates who
study in an educational setting with a mission-driven
commitment to rural health, care for these
populations in their professional practice.”[1]
However, it appeared in this research that choice of
practice location was not a decision made by the
graduate physician assistant alone, but also in
conjunction with their significant other, which
seemed to be more influential than any other factor
alone. Further research will be required to determine
whether the findings of this study can be generalized
to the physician assistant profession as a whole.

Specialty
Family Practice
Emergency Medicine
Internal Medicine
Obstetrics/Gynecology
Orthopedics
Pediatrics
Other
Current Community Size
Preference/Practice*
Urban

Applicants
(n=126)

Graduates
(n=55)

60
1.8
3.6
5.5
9.1
1.8
18.2

30.9
91
10.9
3.6
18.2
0
27.3

19.6

57.6

Rural
42.2
80.4
First Employment Community Size Preference/Practice+
Urban
55.6
19.6
Rural

80.4

44.4

*Current community size for applicants=their preference on application
+First employment community size for applicants=their preference on
application
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The OSCE Compared to the PACKRAT as a Predictor of
Performance on the PANCE
Barbara Oberle*, Richard Muma, PhD
Department of Physician Assistant, College of Health Professions

was developed by a group of PA educators and
clinicians in 1996. It is a 225 multiple-choice
question examination, modeled from the PANCE
Blueprint. The format of the OSCE varies by
institution and program, but is generally comprised of
numerous stations at which students perform various
tasks such as history taking, physical exams,
laboratory investigation and interpretation.1 Several
studies have looked at the PACKRAT as a predictor
of the PANCE; however, there are no studies that
have looked at the OSCE as a predictor of the
PANCE. The purpose of this study was to compare
the PACKRAT and the OSCE as predictors of
performance on the PANCE.

Abstract. Background: The purpose of this study was to
compare the Physician Assistant Clinical Knowledge
Rating and Assessment Tool (PACKRAT) and the
Objective Structured Clinical Examination (OSCE) as
predictors of performance on the Physician Assistant
National Certifying Examination (PANCE). To become a
physician assistant (PA) one must graduate from an
accredited program and pass the PANCE. Due to the fact
that the PACKRAT and the OSCE are being used to
evaluate and prepare students to take the PANCE, it is
imperative to know the predictive value of these exams on
the PANCE. Methods: The data were collected on 84
WSU PA Program graduates of 2003 and 2004 who had
taken the PANCE. The identified set of explanatory
variables used included PACKRAT I and II, OSCE I and II,
and PANCE scores. Correlation analysis was conducted
comparing PACKRAT I, PACKRAT II, OSCE I, and
OSCE II to PANCE using linear models to determine how
the scores relate. Results: PACKRAT and PANCE scores
were shown to be highly correlated. OSCE and PANCE
scores were correlated, but to a lesser degree. Linear
regression revealed a relationship between the PACKRAT
and PANCE (P<0.05) as well as the OSCE and the PANCE
(p<0.001). Conclusion: Both the PACKRAT and OSCE
scores were predictive of PANCE scores. The PACKRAT
was more predictive of the PANCE than the OSCE.

2. Methods, Results, Discussion, and Significance
Methods
The study data used in this investigation were
collected on the Wichita State University PA
Program graduates of 2003 and 2004 as part of the
students’ summative evaluation. For both classes,
the PACKRAT I and OSCE I were administered at
the end of the didactic year just prior to the beginning
of clinical rotations. The PACKRAT II and OCSE II
were administered during the clinical year and prior
to the administration of the PANCE. The identified
set of explanatory variables include PACKRAT I,
PACKRAT II, OSCE I, OSCE II, and PANCE
scores.
Correlation analysis was conducted
comparing PACKRAT I and PANCE, PACKRAT II
and PANCE, OSCE I and PANCE, and OSCE II and
PANCE to determine how the scores related. Linear
regression was used to assess the capability of
PACKRAT I, PACKRAT II, OSCE I, and OSCE II
to predict the PANCE score.

1. Introduction
Background and Purpose
Physician Assistants are health professionals licensed
to practice medicine with physician supervision. PAs
exercise autonomy in medical decision making,
providing a broad range of diagnostic and therapeutic
services in a variety of practice settings. In order to
become a licensed PA one must graduate from an
accredited program and pass the PANCE. As part of
preparing students for clinical practice, PA programs
strive to prepare students for the PANCE, as passing
rates are increasingly being used to measure the
quality of a PA program. PA programs use several
methods to evaluate students and prepare students to
take the PANCE. These methods include exams such
as the PACKRAT and the OSCE. The PACKRAT

Results
Overall both classes were similar in terms of their
demographic and descriptive variables. There was no
significant difference in mean scores between the two
classes as determined by independent samples t-test.
Students in this study had an overall first time pass
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variables such as program characteristics and
demographics to predict success on PANCE showed
much lower correlations. Likewise, the results of this
study were helpful to WSU faculty in determining the
ability of these exams to evaluate student knowledge
in a summative fashion and student preparedness to
take the PANCE.

rate on the PANCE of 95% (class of 2003) and 90%
(class of 2004). PACKRAT and PANCE scores
were shown to be highly correlated. OSCE and
PANCE scores were also correlated, but to a lesser
degree. Linear regression revealed a significant
relationship between the PACKRAT and PANCE,
with 58% of variance in PANCE scores being
accounted for by the variance in PACKRAT scores.
The OSCE scores account for 19% of variance in
PANCE scores (Tables 1 and 2).

Table 1
Pearson Correlation
Class

PI

P II

OI

3. Conclusion
This study demonstrated that the PACKRAT and
OSCE scores from Wichita State University’s PA
students from the classes of 2003 and 2004 were able
to predict performance on the PANCE.
The
PACKRAT was more highly correlated to PANCE
scores than the OSCE. The PACKRAT scores
account for 58% of the variability seen on the
PANCE. The OSCE scores account for 19% of the
variability seen on the PANCE. Together they
account for 60% of the variability seen on the
PANCE.

O II

0.588*
0.806*
0.213
0.398*
*
*
*
2004
0.717*
0.684*
.434**
.325*
*
*
Both
0.602*
0.744*
0.300*
0.353*
*
*
*
*
Notes: *Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
P = Packrat, O = OSCE

Pance

2003

4. Acknowledgement
Table 2
Linear Regression of PACKRAT, OSCE, and PANCE Scores
Std.
Error of
R
Adj. R
the
R
Square
Square
0.765
0.586
0.576
62.05009*
PACKRAT

OSCE

0.435

0.189

0.169

86.169±

COMBINATION

0.777

0.603

0.583

61.042±

Permission was granted by Dr. Muma to use previous
data from Derek Wilson, Class of 2006, in his paper
entitled PACKRAT: A Predictor of Success on the
PANCE.

* p < 0.05
± p < 0.001

1. Harden RM, Gleeson FA. Assessment of clinical competence
using an objective structured clinical examination (OSCE).
Medical Education. 1979 1979;13:41-54.

Discussion
The results of this study demonstrated that
PACKRAT and OSCE scores were correlated with
PANCE scores and that PACKRAT and OSCE
scores predicted success on the PANCE. However,
upon interpretation of this data, it must be noted that
this is a small sample size and results cannot be
generalized beyond Wichita State University.
Furthermore, OSCE development was not based on
the PANCE Blueprint as was the PACKRAT, which
raises concerns about its true predictability and most
likely the reason for its lower correlation value.

These findings were consistent with results from
previous studies looking at the correlation between
the PACKRAT and PANCE (Cody et al, Bruce,
Wilson). Although a review of the literature did not
find any studies looking at the OSCE as a predictor
of PANCE, it has been shown to be a predictor of
certification exams in other areas of medicine. The
results of this study were significant, considering
previous studies looking at the ability of other
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Iron Based Earthenware In A Forced Reduction Atmosphere
Todd Rex Hayes*
Department of Ceramics, College of Fine Arts

Abstract. Iron is a strong flux in ceramic glazes when fired in an oxygen-starved atmosphere (reduction), resulting in a CO
rich atmosphere. The carbon monoxide (CO) robs the iron (Fe2o3) of two oxygen molecules, thus transforming the iron
into FeO. It is when iron is in the FeO state that it becomes an active flux and it is this state of flux that I am interested in.
Earthenware clay is an iron rich clay that is typically fired in an oxygen rich atmosphere where the iron in the clay maintains
it’s maximum amount of oxygen. This results in a porous and non-vitreous clay, which typically requires the application of
glaze or a vitreous surface to allow for safe utilitarian usage.
I intend to research and develop a low-fire earthenware clay body that becomes vitreous due to the forced
reduction atmosphere in which it will be fired. The intention is to develop a low-temperature food safe clay body that
doesn’t require glaze for utilitarian applications. This will result in aesthetic alternatives to surface treatment and finishes.
In this research I will formulate two different clay bodies, each varying in the amount of iron. Both of the clays
will be fired in both oxidized and reduction atmospheres, allowing for comparable data from which saturation of carbon and
vitrification can be tested. One set will be fired to 1954 ºF in an oxidation atmosphere, which will be used as the control.
The reduction firings will also reach 1954 ºF in oxidation and then cooled in a reduction atmosphere down to 1500 ºF. It is
in the cooling cycle that I anticipate the vitrification to occur.

1.Introduction
Due to the extensive history of ceramics as a tool for communication, self-expression, and the role it plays
in cultures as art and utilitarian objects, it becomes easy to recycle ideas and techniques from the past
coincidently, there is rarity in revolutionary movements within the ceramic medium in present day. As a
graduate student, I feel it is my responsibility to bring new information and research to the field of ceramics.
My research focuses on the technical side of ceramics but will also lend itself to expressive applications to assist
in the conveying of ideas. The utilitarian aspect of this research will allow for the use of materials in a manner
never before used. This research can be used as a vehicle to express ideas in a manner in which exposed clay
remains safe for utilitarian use.

2.Experiment, Results, Discussion, and Significance
In the research, two iron-rich clay bodies were fired to 1954 ºF in three different atmospheres. The two
clay bodies differed in iron content by 16.6%. The source of iron came from two commercially reliable
resources. Red Art, a commercially produced earthenware clay, is the source of iron in clay body 1, which
consisted of 7.04% Fe2O3 and Laterite, a commercially processed, Iron-rich kaolin clay, is the source of iron in
clay body 2, which consisted of 24% Fe2O3. The three firing methods consisted of: Firing 1, (control firing),
Oxygen-rich atmosphere in an electric kiln. Firing 2, Reduction cooled atmosphere in a gas kiln. Firing 3, Refiring a number of the results from the reduction cooled firing in an oxygen rich atmosphere in an electric kiln.

Control: An electric kiln was used for the control firing. Electricity becomes the source of heat where there
is no combustible fuel to change the internal atmosphere in the kiln. This firing method assures a uniform
atmosphere containing an ample amount of oxygen. Both of the clay bodies acted as expected from the control
firing. The color varied slightly. Clay 1 being a very bright brick red and clay 2 darker and muted. At this
temperature the clay has not become vitreous in the oxidized atmosphere. Both clay bodies were porous and
leached water. This shows that the iron in the clay didn’t reach it’s melting temperature even with the typical
addition of fluxes inherent in clay bodies.
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Reduction Cooled: By forcing the kiln into a heavy reduction atmosphere, the increased amount of Co2 in
the kiln robs the iron (Fe2O3) of two Oxygen molecules and turns the oxidized iron into black iron (FeO). The
loss of two oxygen molecules lowers the melting temperature of the iron and increases the vitrification (water
tightness). Due to the lack of control or inability to see inside the kiln during a firing, it is difficult to know
whether good oxygen reduction is achieved, because of the odorless tasteless characteristics of carbon
monoxide. The most reliable way of getting reduction is to reduce the amount of available oxygen going into
the kiln and close the damper, which reduces the amount of air and fuel to be released from the kiln. By
decreasing available oxygen, the ratio of gas in the kiln is increased. The increase of gas inhibits the combustion
of fuel, which results in increased amounts of CO. Not only does it lower the melting temperature of the iron
but it also cools the kiln quickly. Forcing the kiln to cool in reduction ensures that the iron cannot re-oxidize, as
long as cooling continues down to 1500ºF. Cooling down to such a temperature assures that it has dropped
below the melting point of iron and by doing so; iron is kept in the state of FeO.
Re-fired in oxidation: This set was comprised of tests from the reduction cooled firings and re-fired in an
oxygen rich firing with an electric kiln. The purpose of this test was to see how much if the FeO could be reoxidized back to the state of Fe2O3. For the most part, the iron in the clay was returned back to its original
state. There are areas that show that the black iron was strong enough that it was unable to become re-oxidized.
The interesting thing about this test is that if the red color of the clay body is desired for the final look of the
piece, the clay remains water-tight and safe for utilitarian use, even though it has been re-oxidized.
3.Conclusion
This research shows that vitrification of iron based earthenware is achievable at a lower temperature if the
iron is reduced from Fe2O3 to FeO. The pure oxidized firing showed that the clay remained porous or nonvitreous and would allow for water and bacteria to be pulled into the clay. The re-oxidized firing showed that
as long as the iron has been reduced the clay remains vitreous and water-tight. This information is valuable on
a few levels.
For people who are concerned with producing wares out of earthenware, there is now evidence that shows
the application of glazes are no longer necessary on the surfaces where food comes in contact. Not only are
there utilitarian applications, but a broader palette is also created from which artist can may draw for aesthetic
purposes.
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Ratings of Physicians Relying on Experts Versus Physicians
Relying on Decision Aids
C. Adam Probst *, Victoria A. Shaffer, Charles Lambdin, Hal R. Arkes, & Mitchel A.
Medow
Department of Psychology, Fairmount College of Liberal Arts and Sciences

Abstract. Errors in the field of medicine are costly, both in terms of monetary expenses and the cost of lives. Computerbased decision aids have been shown to decrease physician error. These decision aids decreased many types of errors,
reduced hospital admissions and costs and fostered the implementation of evidence-based medicine. However, patients give
lower ratings to physicians who use such aids on many variables (diagnostic ability, professionalism, overall satisfaction
with exam).
The current research attempts to ascertain whether patients are uncomfortable with the use of a computer in a humancentered field or the consultation of an outside source by a physician. Participants were asked to evaluate physicians in one
of three scenarios: the physician makes an unaided diagnosis, the physician consults a human expert for a second opinion, or
the physician uses a computer-based diagnostic aid to diagnose a patient.
Two planned Man-Witney U tests showed that physicians who used the computer-based aid were given lower ratings on
diagnostic ability, professionalism, and overall satisfaction compared to physicians making unaided diagnoses. Ratings of
physician making unaided diagnosis were not significantly different from that of the physician who consulted human
experts. We conclude that it is not the consultation of an outside source that patients find objectionable. However, the use
of a computer in a human-centered field such as medicine is responsible for the derogated ratings of physicians.

1. Introduction
Medical errors are responsible for the loss of 98,000 lives annually and are considered to be the 8th leading
cause of death [1]. The monetary expense of these errors is also noteworthy [2]. One type of medical error,
adverse drug effects, is estimated to cost hospitals $2 billion annually [3]. Malpractice costs and the costs to
patients and families are immeasurable [3]. Sadly, medical errors are much more common than many realize.
It has been estimated that close to 25 percent of outpatients are subject to medical errors and, on average, a
patient in an intensive care unit must endure one healthcare error per day [4].
Computerized diagnostic aids have been shown to reduce physician error. Physician order entry systems
have reduced medication errors by 55% [3]. Management programs have reduced adverse drug reactions by
over 70% [5]. And alert systems have reduced the time between reduction or cessation of medication by over
20 hours [6].
However, these aids are not well received by patients or physicians. Physicians believe that to use such aids
is to employ “cookbook” medicine, and undermine years of schooling and training. Patients give lower ratings
of diagnostic ability, professionalism, and overall satisfaction to physicians using a computer-based aid during
diagnosis [7].
The goal of this research is to identify whether these lower ratings are due to the use of a computer in a
human-centered field such as medicine, or the reliance on an external source. Participants were asked to
evaluate physicians in one of three scenarios: the physician makes an unaided diagnosis, the physician uses a
diagnostic aid, or the physician consults a human expert.

2. Experiment, Results, Discussion, and Significance
Students from both Wichita State University (N=196) and Ohio State University (N=238) volunteered to
participate. Participants were awarded course/extra credit for completion of the experiment. Participants
completed a computerized questionnaire that was administered using Media Lab software.
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Participants were randomly assigned to one of three conditions (N control =145, N expert=141, N aid=148).
They were asked to read a scenario in which they were taken to a physician because of an ankle injury received
while on a skiing trip. In the control condition, the physician made an unaided diagnosis. In the expert
condition, the physician consulted another human expert for a second opinion. And in the aid condition, the
physician consulted a computer based diagnostic aid. Participants were asked to take the role of the patient and
rate the physician on the following dimensions (1=less positive to 7=most positive); diagnostic ability,
professionalism, overall satisfaction, thoroughness of exam, and length of wait.
There were no significant differences due to gender or ethnicity. Heterogeneity of variance was observed
among several of the dependent variables. Therefore, two planned Mann-Whitney U tests were used to
compare the control group with the aid group and the control group with the expert group.
The physician making the unaided diagnosis was rated more positively than the physician using the computer
based aid on three variables (diagnostic ability: z=-1.75, p <.05, overall satisfaction: z= -1.71, p<.05, and
professionalism: z=-2.77, p<.05). The physician who consulted a human expert had ratings that were not
significantly different than the physician making the unaided diagnosis.

3. Conclusions
This study replicated the previous finding that physicians who use computer based diagnostic aids are rated
less favorably across several variables than physicians who make an unaided diagnosis [7]. This research
demonstrates that it is not the consultation of an outside source that patients find objectionable. Rather, the use
of a computer in a human-centered field is responsible for the derogated ratings of physicians.

[1] Brennan, T.A., Leape, L.L., & Laird, N M. (1991). Incidence of adverse events and negligence in hospitalized patients: results of the
Harvard medical practice study I. New England Journal of Medicine, 324, 370-376.
[2] Bates, D.W., Cohen, M.S., Leape, L.L, Overhage, J.M., Sheridan, T. (2001). Reducing the frequency of errors in medicine using
information technology. Journal of the American Medical Association, 8(4), 299-307.
[3] Bates, D.W., Teich, J.M., & Shea, B. (1998). Effect of computerized physician order entry and a team intervention on prevention of
serious medication errors. Journal of the American Medical Association, 280(15), 1311-1316.
[4] Balas, A.E. (2001). Information systems can prevent errors and improve quality. Journal of the American Medical Association, 8(4),
398-399.
[5] Evans, R.S., Pestotnik, M.S., Classen, D.C., Clemmer, T.P., Weaver, L.K., Orme, J.F. et al. (1998). A computer-assisted management
program for antibiotics and other antiinfective agents. New England Journal of Medicine, 338(4), 232-238.
[6] Rind, D.M., Safran, C., Phillips, R.S., Wang, Q., Calkins, D.R., Delbanco, T.L. et al. (1994). Effect of computer-based alerts on the
treatment and outcomes of hospitalized patients. Archives of Internal Medicine, 154, 1511-1517.
[7] Arkes, H.R., Shaffer, V.A., & Medow, M.A. (2007). Patients derogate physicians who use a computer-assisted diagnostic aid. Medical
Decision Making, 27, 1-14.
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Kansas Pharmacists’ Knowledge, Attitudes and Beliefs
Regarding Over-the-Counter Emergency Contraception
J.S. Shrack*, E.K. Stump*, L.S. Hale
Department of Physician Assistant, College of Health Professions

product currently FDA approved for OTC sale is
1.5 mg of levonorgestrel, packaged as Plan B.[3]
Due to the political, moral, and ethical debates
surrounding EC, it is necessary to understand the
attitudes and beliefs of pharmacists who may or
may not be willing to sell the product. The press
has reported stories of pharmacists refusing to sell
EC and pharmacies refusing to carry it based on
moral or political objections.[4-7] It is therefore
important to better understand pharmacists’
knowledge, attitudes, and beliefs regarding EC
because they are likely to have important
implications with respect to patient access.

ABSTRACT
Background: To increase patient access, the FDA
recently approved OTC sale of emergency contraception
(EC) however increased access may not have been
achieved due to pharmacists refusing to sell the product.
Purpose: Measure knowledge, attitudes and beliefs of
KS pharmacists regarding EC. Methods: A survey with
46 items assessing respondent characteristics,
knowledge, and attitudes/beliefs was mailed to all 2,601
registered KS pharmacists. Results: A total of 22.4% of
pharmacists responded, n=583.
The overall mean
knowledge score was 57% ± 20, however scores were
higher in persons working in settings where EC is sold,
46% ± 21 vs. 61% ± 18, p<0.001. The knowledge
question with the lowest accuracy, 28%, asked about
notifying authorities in cases of sexual assault. Only
37% correctly identified the primary mechanism of
action as delaying/preventing ovulation. A majority of
pharmacists would dispense EC in cases of rape (80%),
incest (79%), and regardless of the situation (62%).
However, many expressed concerns including its use as a
regular form of birth control (44%), medical liability
(41%), and promoting unsafe sex (37%). Religious and
political views significantly affected willingness to
dispense. Conclusion: Overall, knowledge of KS
pharmacists regarding EC is low and should be
strengthened. While the majority of pharmacists are
willing to dispense EC, a significant number did express
concerns indicating this may be causing some
professional ethical stress deserving of statewide
discussion.

2. METHODS, RESULTS, SIGNIFICANCE
Methods: A survey with 46 items assessing
respondent characteristics, knowledge, and
attitudes/beliefs was created based primarily upon
two previously published surveys.[8,9]
The
respondent characteristics section contained 11
items.
The knowledge section contained 17
statements where respondents were asked to mark
“true,” “false,” or “I don’t know.”
The
attitudes/beliefs section contained 18 items using a
5-point Likert scale ranging from “strongly agree”
to “strongly disagree.” Contact was initially
attempted via e-mail and/or a postcard to all 2,601
registered Kansas pharmacists asking for
participation in the survey online. The online
response rate was low (<4%); therefore
pharmacists were mailed a paper copy with a return
envelope. Pharmacists were instructed only to
complete this survey if they had not already
responded online. The overall response rate was
22.4%. Data were analyzed using SPSS version
15.0 software and t test, chi-square, and ANOVA
as appropriate; statistical significance was set at
p<0.05.
Results: The overall mean knowledge score was
57% ± 20, however scores were higher in persons
working in settings where EC is actually sold, 61%
± 18 vs. 49% ± 21, p<0.001. As expected,

1. INTRODUCTION
Almost half of the pregnancies in the US are
unintended, totaling three million each year.[1] An
estimated 42% of these women will have an
abortion.[2] As a result, emergency contraception
(EC) has become an issue at the forefront of
pregnancy prevention. In August 2006, the FDA
approved the sale of EC over-the-counter (OTC),
without a prescription. Because the efficacy of EC
is improved the sooner after coitus it is taken, it
was thought that making it OTC would eliminate
the time-consuming step of seeing a prescriber and
thus improve ease and speed of availability. The
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there is no legal obligation for counseling with
OTC products. However, because EC is being sold
without a prescription or intervention from a
prescriber, most people would agree that
pharmacists should be knowledgeable about the
product’s risks and benefits and be able to
appropriately counsel patients just as they would
for any other OTC product.[3] Therefore the low
knowledge scores found in this survey are a
significant finding.
Based upon the open comment section, this survey
generated a significant amount of emotion on both
sides of the issue. Pharmacists’ willingness to
dispense EC was found to be multi-factorial.
Smaller communities have fewer pharmacies,
sometimes only one.
Therefore pharmacists
unwilling to dispense EC in these communities
may greatly reduce patient access. The results of
this study are significant when considering whether
the OTC status has eased or further limited the
access of EC to the public. The results of this
study may also help facilitate important discussion
that could proactively mitigate potential conflicts
or knowledge deficits regarding EC.
3. CONCLUSION
Overall, knowledge of Kansas pharmacists
regarding EC is low and should be strengthened.
While the majority of pharmacists are willing to
dispense EC, a significant number did express
concerns indicating this may be causing some
professional ethical stress deserving of statewide
discussion.

respondents who felt they had a professional
obligation to learn about EC did have a
significantly higher mean knowledge score than
those who did not, 59.4 ± 18.56 vs. 35.4 ± 22.70,
p<0.001.
Similarly, respondents who felt
comfortable with their training about EC had a
significantly higher mean knowledge score than
those who did not feel comfortable, 68.3 ± 14.98
vs. 49.34 ± 20.07, p=0.001. The knowledge
question with the lowest accuracy, 28%, asked
about notifying authorities in cases of sexual
assault. While 74% correctly answered that EC is
not the same thing as RU-486 and 81% correctly
answered that EC will not interrupt an established
pregnancy, only 37% correctly identified the
primary mechanism of action of EC as
delaying/preventing ovulation. Sixteen percent
thought the primary mechanism of action was to
interrupt an established pregnancy and 5% stated
they did not know its mechanism of action.
A majority of pharmacists would dispense EC in
cases of rape (80%), incest (79%), and regardless
of the situation (62%) with 62% considering it to
be part of their professional responsibility and 80%
stating they would refer to another pharmacist if
they chose not to dispense.
Willingness to
dispense “regardless of the situation” was
influenced by religion, political affiliation,
population size, and age. Catholics and nonCatholic Christians were less likely to dispense
than respondents without a religious affiliation,
52%, 71%, and 93% respectively, p<0.001.
Conservatives were less likely to dispense than
moderates or liberals, 45%, 81%, and 97%
respectively, p<0.001. Pharmacists practicing in
communities with <100,000 population were less
likely to dispense than those working in
communities with ≥ 100,000 population, 52.1% vs.
68.5%, p=0.018. The 36-55 year old age range was
slightly more likely to dispense EC, p=0.049.
Gender did not appear to influence willingness to
dispense, p=0.770.
Although a majority of pharmacists were willing to
dispense, concerns were expressed such as
dispensing it without knowledge of the patient’s
past medical history (61%), providing adequate
counseling due to the patient’s emotional status
(60%), use as a regular form of birth control (44%),
medical liability (41%), promoting unsafe sex
(37%), and legal liability associated with checking
the patient’s age (36%). Respondents were not
significantly concerned with loss of patronage if
they did dispense EC (6%) or with potential side
effects of EC (16%).
Significance:
Although offering medication
counseling is required for prescription medications,
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Geographical Bilateral Exchange Rate Pass-through in the United
States
Jon Christensson*
Department of Economics, W. Frank Barton School of Business

Abstract. From February 2002 to December 2007, the dollar depreciated 34.2% against other major currencies. During the
same period, core consumer prices only increased 11.3%. One would think the consumer prices would be more responsive
to changes in the exchange rate as globalized as the world is today. Most studies have measured the exchange rate passthrough (ERPT) into import prices which have been found to be more responsive than consumer prices.
This paper has an alternative aim, one that has not been investigated in the past. The purpose of this paper is to estimate the
ERPT from Canada to the four major regions of United Stated into the consumer prices (CPI) using a nominal bilateral
exchange rate in order to see geographical differences of the ERPT domestically. This issue is important for both monetary
and exchange rate policies and can give a more geographical insight in the ERPT.
The results found are unexpected. Only a few categories of the CPI are found to be impacted by exchange rate changes in
Northeast, Midwest and South. In the West, none of the CPI categories are significantly impacted. Furthermore, the South
region experiences ERPt in the most categories whereas the Midwest experiences the largest magnitude of ERPT in its
significant categories.
1. Introduction
From February 2002 to December 2007, the dollar depreciated 34.2% against other major currencies.
During the same period, the core consumer prices only increased 11.3%. It makes logical sense that as the U.S.
exchange rate depreciates, imports become more expensive. And because the United States has a substantial
trade deficit, the domestic prices should have been more affected. Furthermore, trade theory also argues that if
trade is conducted with a negligible cost, then the price of the product should only reflect the cost of production.
This price puzzle has intrigued researchers for years.
Valderrama (2006) reviews a few of the reasons as to why this puzzle arises. [1] The obvious reason to
consider is that the assumption of negligible trade costs is flawed. In the real world this cost is apparent. In
addition, Engel and Rogers (1996) found that the border between the United States and Canada has a significant
impact on the price level, more so than transport costs. [2] However, researchers believe there are other better
explanations to the puzzle. Other evidence points to the measure of consumer price index (CPI) which include
goods and services that are either domestically produced or not very sensitive to exchange rate changes. Instead,
import prices are more responsive to changes in the exchange rate.
Another explanation is built on imperfect competition. When imperfect competition is present, the cost
of the product does not always reflect the production cost, as in perfect competition. Instead the firms charge a
higher price, a mark-up over marginal cost. As the exchange rate changes, firms may adjust the profits (the
mark-up over marginal cost) instead of the price of the good.
This paper takes into consideration the latter explanation for exchange rate pass-through (ERPT) into
the CPI. Though much previous research has investigated the concept of ERPT, none, to my knowledge, has
had the aim of this paper. Therefore the purpose of this paper is to estimate the ERPT from Canada to the four
major regions of United Stated into the CPI using a nominal bilateral exchange rate in order to see geographical
differences of the ERPT domestically. This issue is important for both monetary and exchange rate policies and
can give a more geographical insight into ERPT.

2. Theory
The Theoretical ground builds on the work of Goldberg and Knetter. [3] The equation commonly used to
estimate the ERPT, stated by Goldberg and Knetter (1997), is shown below. [3]
pt = β0 + β1et + β2xt + β3zt + εt
(1)
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All variables are given in logarithm form where pt is the domestic price level at time t, et is the nominal
exchange rate at time t, xt is a measure of foreign cost, zt is a control variable, and εt is the error term at time t.
This paper uses domestic CPI as the dependent variable. As independent variables, this paper uses a nominal
exchange rate, similar to Goldberg and Knetter (1997) and Campa and Goldberg (2005). [3] [4] As a proxy for
foreign cost the foreign CPI is used, in accordance with Ganapolsky and Vilan (2005) and Marazzi, Sheets, and
Vigfusson (2005). [5] [6] As an additional control variable, to control for the domestic demand, the real
personal income is used. This is a similar approach as Campa and Goldberg (2005) who states that “one should
include as the appropriate demand variable an index of income levels across the producer’s home market…”
([4] p. 681) Furthermore, due to stationarity issues, the first difference is taken of all variables.
3. Analysis
This study is conducted in aggregate as well as in disaggregates level to yield a more precise picture of the
ERPT. The various CPI categories are; Core CPI, Food, Shelter, Household furnishing and operations, Apparel,
Transportation, Medicare, Energy. The estimation results are presented in Table 1.
Table 1. Estimation of the Exchange Rate Pass-Through
Core CPI
Food
Shelter
Household
Apparel
Transportation
Medicare
Energy

North-East

Mid-West

South

West

0.0599
-0.0581
0.0775
-0.0662
-0.1894
0.1777
-0.0195
0.2776

-0.0592
0.0456
-0.0624
-0.1107
-0.1190
0.2621
-0.1030
0.3949

-0.0477
-0.0740
-0.0756
0.1290
-0.0588
0.2129
-0.1100
0.3793

-0.0386
-0.0855
-0.0767
0.1055
-0.2148
0.1376
0.0787
0.2605

The lighter and the darker shade indicate that the CPI series are significantly impacted by the exchange rate at a
10% and a 5% significance level respectively. The results presented are unexpected. One would think that the
exchange rate impacted all consumer goods. The results show that only a selected amount of categories are
impacted. Take the category energy in Northeast as an example. As the growth rate of exchange rate increases
by 1%, the growth rate of the energy cost increases by 0.28%, ceteris paribus. The region experiencing the
highest ERPT is the south, which is the only region that does not directly border Canada. This result deviates
from the findings of Campa and Goldberg (2005) who states that border regions are in general more sensitive to
exchange rate changes. [4] Though the South experiences the most ERPT in categories, the Midwest ERPT has
the greatest magnitude. Interestingly, the West region does not experience any ERPT in any category. A
possible explanation as to this may be some difference in market structure, for example taxation on fossil fuel
use. Finally, monetary policy can influence the exchange rate through the interest rate. These results can
therefore give the Federal Reserve an insight as to how their monetary policy affect domestic consumer prices
in the different regions.
3. Conclusion
The purpose of this paper was to estimate the ERPT from Canada to the four major regions of United Stated
into the CPI using a nominal bilateral exchange rate in order to see geographical differences of the ERPT
domestically. The findings presented were unexpected. The only region not directly bordering Canada, South,
had ERPT in most categories, whereas the Midwest had the highest magnitude of the ERPT. Furthermore, the
West region experienced no ERPT at all. A possible explanation to this may be some market structure
difference. However, further research on this area is needed.
[1] Valderrama, D. (2006). The Exchange Rate – Consumer Price Puzzle. FRBSF Economic Letter. 2006-23, pp. 1-3.
[2] Engel, C., & Rogers, J. (1996). How wide is the Border?. American Economic Review. 86(5), pp. 1112-1125.
[3] Goldman, P.K., & Knetter, M.M. (1997). Goods Prices and Exchange Rates: What have we learned?. Journal of Economic Literature.
35(3), pp. 1243-1272.
[4] Campa, J.M., & Goldberg, L.S. (2005). Exchange Rate Pass-through into Import Prices. The Review of Economics and Statistics.
87(4), pp. 679-690.
[5] Ganapolsky, E.J., & Vilán, D. (2005). Buy Foreign While You Can: The Cheap Dollar and Exchange Rate Pass-Through. Federal
Reserve Bank of Atlanta, Economic Review. Third Quarter, 2005. pp. 15-36.
[6] Materazzi, M., Sheets, N., & Vigfusson, R.J. (2005). Exchange Rate Pass-through to U.S. Import Prices: Some New Evidence. Board
of Governors of the Federal Reserve System, International Finance Discussion Paper. No. 833.

96

Proceedings of the 4th Annual GRASP Symposium, Wichita State University, 2008

Sexual Satisfaction and Commitment
Rachel Pearson*
Department of Psychology, Fairmount College of Liberal Arts and Sciences

Abstract. The purpose of this study was to examine the mechanisms by which commitment is associated with
sexual satisfaction. This study expanded on previous research to determine whether three pro-relationship sexual
behaviors (disclosure, motivation to satisfy partner, and emotional bond) would explain a significant amount of
variance in participants’ sexual satisfaction and whether these variables mediated the association between
commitment and sexual satisfaction.
A convenience sample was collected, consisting of 100 undergraduate female students. Participants completed a
survey that included the following measures: Rusbult relationship satisfaction scale, The Global Measure of Sexual
Satisfaction, Rusbult’s commitment scale, and scales created by the researcher to assess the three pro-relationship
sexual behaviors.
There was a statistically significant correlation between sexual satisfaction and relationship satisfaction (r=.70)
and between sexual satisfaction and commitment (r=.57). Commitment was most highly correlated with emotional
bond (r (100)=.70), followed by motivation to satisfy partner (r (100)=.47), and disclosure (r (100)=.36). These results
indicate that women who reported being more committed in their relationship also reported an increased use of the
three pro-relationship sexual behaviors.
Commitment predicted a significant amount of sexual satisfaction variance (r²=.34). When sexual satisfaction was
regressed on total pro-relationship sexual behaviors score, 44% of the variance in sexual satisfaction was accounted for.
When commitment was added, only an additional 4% of variance was accounted for. Thus, the relationship between
commitment and sexual satisfaction is almost completely mediated by the three pro-relationship sexual behavior scales.
Overall the model accounted for 48% of the variance in sexual satisfaction. This research is important in treatment of
sexual difficulties. Commitment is important to sexual satisfaction; the three pro-relationship sexual behaviors are
especially important for sexual functioning.

1. Introduction
Female sexual dissatisfaction is a problem in American society. According to the 1999 National Health and
Social Life Survey, forty-three percent of women have had problems in their sex lives at one time (1). As many
as four in 10 American women experience some sort of sexual dissatisfaction in their lifetime (2). This study is
about the quality of relationships and how that is related to sexual satisfaction. One aspect of quality is
relationship satisfaction. In a 2000 study (3), “overall satisfaction with the relationship” had the highest
correlation with sexual satisfaction, followed by “satisfaction with non-sexual aspects of the relationship.”
Couples who report high overall satisfaction with their relationship report more satisfying sexual relationships
(4). Sexual satisfaction also enhances relationship satisfaction and a circular feedback loop influences both
components of satisfaction (5). However, many experts fail to consider the relational component of female
sexual dissatisfaction (6). The goal of this study is to further illustrate that women’s sexual experiences cannot
be separated from their feelings about the relationship in general and will provide support for a new paradigm to
diagnose and treat female sexual difficulties, one that includes women’s feelings about the relationship. This
study will examine how relationship qualities (e.g. commitment, pro-relationship sexual behaviors) are
correlated with sexual satisfaction to conceptualize relationship closeness.

2. Experiment, Results, Discussion, and Significance
Just as satisfaction increases commitment, strong commitment promotes behaviors that enhance satisfaction
within the relationship. These relationship maintenance behaviors, specifically pro-relationship sexual
behaviors, enhance sexual satisfaction. Individuals who are more sexually satisfied are more committed to
staying in the relationship (7). Commitment may motivate individuals to disclose their sexual needs, to act on
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their partners’ needs and accommodate their partner’s desires, and to experience an emotional connection
through sexual activity. These pro-relationship sexual behaviors increase sexual satisfaction as both partners
have their sexual needs met.
Hypothesis
1) There will be a positive association between sexual satisfaction and relationship satisfaction.
2) There will be a positive association between sexual satisfaction and commitment.
3) There will be a positive correlation between commitment and the following three pro-relationship sexual
behaviors:
a) disclosure of personal sexual desires and frustrations to their partner.
b) motivation to accommodate the sexual desires of a partner.
c) experience of an emotional connection related to sexual activity.
4) These three pro-relationship sexual variables will mediate the relationship between commitment and sexual
satisfaction.
A convenience sample was collected, consisting of 100 undergraduate students. All participants were
heterosexual women who have been sexually involved with a primary partner for at least one year. Participants
completed a survey that included the following measures: Rusbult’s relationship satisfaction scale, The Global
Measure of Sexual Satisfaction (GMSEX), Rusbult’s commitment scale, and the shortened version of Sexual
Opinion Survey (SOS). As there were no available measures to assess the three pro-relationship sexual
behaviors of disclosure, motivation to accommodate partner, and emotional bond, scales were created using
questions from available related scales, along with additional questions developed by the researcher.
There was a statistically significant correlation between sexual satisfaction and relationship satisfaction
(r=.70) and between sexual satisfaction and commitment (r=.57). There was a significant positive correlation
between commitment and the pro-relationship sexual behaviors. Commitment was most highly correlated with
emotional bond (r (100)=.70), followed by motivation to satisfy partner (r (100)=.47), and disclosure (r
(100)=.36). The three pro-relationship sexual behavior scales were also correlated with one another. These
results indicate that women who reported being more committed in their relationship also reported an increased
use of the three pro-relationship sexual behaviors.
Commitment predicted a significant amount of sexual satisfaction variance (r²=.34). When sexual
satisfaction was regressed on total pro-relationship sexual behaviors score, 44% of the variance in sexual
satisfaction was accounted for. When commitment was added, only an additional 4% of variance was
accounted for. Thus, the relationship between commitment and sexual satisfaction is almost completely
mediated by the three pro-relationship sexual behavior scales. Commitment promotes the three pro-relationship
sexual behaviors, as these behaviors follow from commitment and are the pathways through which commitment
enhances sexual satisfaction. Overall the model accounted for 48% of the variance in participants’ sexual
satisfaction.

3. Conclusions
This research is important in treatment of sexual difficulties. Commitment is important to sexual satisfaction;
the three pro-relationship sexual behaviors are especially important for sexual functioning. Activities that
increase pro-relationship sexual behaviors may enhance sexual satisfaction. This research provides support for
examining pro-relationship sexual behaviors within a therapy context.
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Does Conceptual Learning Improve a Student’s Level of
Confidence in Math?
Karla Skibba*
Department of Curriculum and Instruction, College of Education

Abstract. There is a need for students to increase their understanding and application of mathematical skills to
compete in today’s international economy. Encouraging students to think aloud and share the way they
approach mathematical problems with each other may be especially important in helping students feel confident
and have a positive attitude within the classroom. I conducted a confidence survey with fourth-grade math
students to identify individuals who felt they struggled with understanding math. I focused on those students
within my instruction over a two-week period and then had those specific students re-evaluate their confidence
levels with the same confidence survey. My results were inconclusive showing that students who felt frustrated
with math were just as successful in applying their understanding of math skills as their confident peers. The
results of my study support the research today detailing concern that students do not have a deep understanding
of how mathematical concepts are interconnected. Therefore, they feel answers are always right or wrong, but
cannot support why that answer is correct.
Introduction.
The definition of confidence is being certain of oneself. I have found as a fourth grade math teacher that
many of my students do not feel confident working in math when problem solving to find a correct answer.
Numerous students are often too quick to ask, “Is this right?” Often, my response to them is, “I don’t know.
Show me how you found your answer.” Mathematics has taken an increasingly, important role in our society
with today’s more technologically advanced economy and dependent role on that technology in our day to day
functioning. “Mathematical classrooms in the United States today too often resemble their counterparts of a
century ago” (NCTM, 2002).
Promoting confidence and a positive attitude in math class is an important responsibility for teachers. For the
most part, students who experience difficulty in math develop negative attitudes toward the subject (Shellard,
2004). Many teachers assume that if students know basic mathematical facts and can perform basic calculations,
they understand mathematics. Students must have an understanding of not needing to know the correct answer
to be successful, but more importantly understand the concept and how to find the solution to the answer. Every
mathematical problem may have only one right answer, but there are numerous mathematical strategies you can
use to solve for that one, true answer. “Encouraging students to think aloud and share the way they approach
problems with each other may be especially important in helping students feel confident and have a positive
attitude” (Bafumo, 2004). A variety of effective methods include presenting a problem to the class and having
them brainstorm different mathematical techniques to solve it, asking students to share, verbally explain their
thinking processes to the teacher and class, and rephrase another student’s explanation for understanding
(Chapko, 2004). Far too many students struggle with mathematics because they don’t see its connection to their
lives (Bafumo, 2004). One of the best ways to accomplish an application to real life at any grade level is to use
familiar and recognizable materials in their problem solving. The discussion among students and teacher
provides the foundation for true understanding of mathematical concepts and positive attitudes in the classroom.
Proficiency is much more likely to develop when a mathematics classroom is a community of learners rather
than a collection of isolated individuals (NCTM, 2002).
Experiment, Results, Discussion, and Significance
Twenty fourth-grade students participated in my data collection. The dynamics of my classroom
encompassed nine girls and eleven boys. I constructed a math confidence survey for students to individually
complete. I used the data results to identify students who felt they were not performing well in mathematics or
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simply felt frustrated with the concepts we were learning in class. I then designed a variety of division lessons
based on research I found to improve understanding of those division math concepts. My goal was to see
improvement in the confidence level of those particular students who felt frustrated in math through improving
their conceptual understanding of division in math class. My second source of data was math artifacts students
completed during the 2 week period. I also created a grading scale to assess students’ understanding of the
division concepts in long division. I used this third data piece as a tool to assess whether my low-confidence
students improved their conceptual understanding of long division.
Through this two week process, I observed my low-confidence students’ attitudes while working with
partners and on their own. Their demeanors did not seem to alter. I found no changes in attitude or frustration.
They all seemed to do well and could successfully complete the long division problems independently. I
mingled around during the assigned activities and questioned my low-confidence students about how they
thought they were doing. I received all positive feedback and attitudes were elevated during work, especially
during the game time students shared with partners. As a final assessment, I asked students to solve a long
division problem and then explain in journaling what the quotient represented. In doing this, students could
show me that they could transfer their understanding of the meaning of division of simple facts to long division
problems. I created a 3 point assessment scale to evaluate student understanding of the division concept through
long division.
The following data figure (Fig. 1) reflects the data results I recorded from the post-confidence survey I
administered. The data shows the answers to question number 5, “How do you feel about your math
performance?”

12
10
8
6
4
2
0

11
4

3
0

Very Easy I am Okay Sometimes
Frustrated

Not Very
Good

Fig. 1 Confidence Survey Results

I feel the results of my study were inconclusive. I found that the class as a whole understood how to solve
division problems and could do so successfully, but failed to be able to define what the meaning behind the
division was when applied to larger problems. Students who felt frustrated with math appeared to be as
successful and confident as those who self-assessed themselves at a higher level of confidence.

Conclusions
The data results of my study support today’s research detailing the concern that students do not have a deep
understanding of math concepts. What understanding they have is very superficial. For example, my math
students strive with intensity to compute for the correct answer instead of taking the time to understand the
concept of what is being learned with that skill. My data shows that my students are successful at completing
long division problems correctly, but no conceptual understanding exists when applied to long division. My
students could not clearly explain why or what the division problem means.
My data also leads me to question whether students truly know how to assess their confidence. Are students
truly aware of their confidence level? What can I do, as their teacher, to encourage them to be mathematical
thinkers and problem solvers with self-assured confidence? This will be my future action that I will take as a
reflective educator in my classroom.
[1] NCTM. (2000). Principles and standards for school mathematics An overview. Reston, VA: National Council of Teachers of
Mathematics.
[2] Shellard, E. (2004). Helping students struggling with math. Principal 84(2), 41-43.
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[4] Chapko, M. A. a. B., Marian. (2004). Math instruction for inquiring minds [Electronic Version]. Principal, 84, 30-33. Retrieved
February 2, 2007.
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Factors effecting satisfaction of specialist physicians with
referrals from physician assistants: a pilot study
Travis Wright*, Stacy Fagan*, Sue Nyberg, MHS, PA-C
Department of Physician Assistant, College of Health Professions

Abstract. Introduction: As primary care providers, physician assistants (PA) refer patients to specialist physicians
for complex care beyond the realm of primary care providers. Referral of a patient to a specialist for consultation is
an important link in the continuum of patient care, and efforts to improve the referral system may enhance the
satisfaction of the primary care provider, specialist, and patient. Methods: A survey was mailed to a random sample
of specialist physicians in Johnson and Sedgwick counties in Kansas. Results: A significant majority of respondents
are generally satisfied with appropriateness (94%), timing (80%) and communication (85%) of referrals from PAs.
Of the small number expressing dissatisfaction, the most frequent reason for dissatisfaction stated was misdiagnosis
of the patient’s condition. In addition, a majority of specialists (73%) agreed that referrals received from PAs were
of the same quality as referrals received from physicians. Conclusion: Specialist physicians are highly satisfied
with referrals from PAs, however there are specific areas in the referral process that may be improved to increase
the satisfaction of specialists physicians with referrals from physician assistants. In addition, an important finding
not previously noted in the literature is that the majority of specialist physician respondents in this pilot study
perceived no significant differences between the quality of referrals received from PAs compared to nurse
practitioners and primary care physicians.

1. Introduction
The Physician Assistant (PA) profession has experienced significant growth in the past[1], and will
grow in the future. As primary care providers, part of the role of PAs is to refer patients to specialist
physicians [12]. A small study performed by Dehn and Hooker (1999) found that referring patients
directly to a specialist was one of the most common activities undertaken by PAs[1].
Because appropriate and timely referrals are crucial to the provision of quality patient care, there is
increasing scrutiny of the referral process [2]. The decision to refer a patient requires significant
commitment by the patient in terms of cost and time, and providers are under pressure to minimize the
amount of referrals by insurance companies and other managed care organizations to reduce costs[8,9].
Therefore, to facilitate the referral process, providers must make knowledgeable assessments about
when patients need to be referred. Although review of the literature has revealed referral practices of
primary care physicians, there is limited research on the referral practice of physician assistants.
A study performed by Enns et al. (2000) found that 71% of the responding PAs reported that there
were barriers in the referral process that affected their referral practice[10]. Of those findings, 17%
reported “refusal or reluctance of specialists to accept a referral from a PA”[10]. Maybe specialist
physicians are not satisfied with the quality of referrals from PAs.
A follow-up study by Enns et al. (2003) suggested that specialists are generally satisfied with referrals
received from physician assistants [11]. However, of the respondents dissatisfied with past PA referrals
the most common reasons for dissatisfaction was either “patient had been misdiagnosed” (13.9%), or
“no need for a referral” (13.8%). Other reasons for dissatisfaction include “the patient had received an
inadequate evaluation” (12.3%) and “the patient was referred too late”[11].
In addition to looking at the appropriateness and timeliness of referrals, another important area to
consider is the communication between the PA and specialist. Although communication from PAs to
specialists has not been well researched, communication from primary care physicians to specialist
physicians has been examined. In a study by Ghandi et al. (2000) it was found that 43% of specialists
were dissatisfied with the information received from the primary care physician. The specialist reported
they did not receive enough information 23% of the time to appropriately address the patient’s problem
[12]. As shown in the study discussed earlier by Enns et al., specialist physicians are generally satisfied
with referrals from physician assistants. However, of those who have experienced dissatisfaction, the
purpose of this study is to further investigate these findings in terms of timeliness, appropriateness, and
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communication. We also wanted to determine specialist’s perception of the quality of the PA referral as
compared to the nurse practitioner and primary care physician referral.
2. Methodology
Design: This descriptive, cross-sectional study was administered between June 2007 and
August 2007. An 18 item survey tool was developed which was designed to assess factors influencing
specialists’ satisfaction with referrals from PAs. The survey tool was reviewed by local physicians and
PAs in an effort to improve face and content validity. Approval was obtained from the Wichita State
University Institutional Review Board. Participants: The survey tool was mailed to specialist physicians
from Johnson, Sedgwick, and Wyandotte Counties in Kansas. These counties were selected because
they had the highest number of licensed PAs in Kansas. The study population was identified from
membership listings of specialist physicians which were obtained from medical societies in each of the
previously stated counties. Data Analysis: The data were analyzed utilizing standard statistical measures
(SPSS) for nominal and ordinal data.
3. Results
A total of 285 surveys were mailed and 98 were returned for a response rate of 34%. Analysis
revealed that the majority of respondents (93.7%) are generally satisfied with the appropriateness of
direct referrals they receive from primary care PAs. When it comes to the timeliness of the referral,
80.2% of specialists agree that the timing of the referral from a primary care PA has never seriously
affected their treatment of a patient. The majority of respondents (85.4%) agree that communication
between the primary care PA and the specialist physician contains all the necessary information to
facilitate the proper treatment for the patient. However, the three main reasons responding specialist
physicians have dissatisfaction with PA referrals are: the patient’s condition had been misdiagnosed
(15.6%); communication of information regarding the patient referral was inadequate (14.6%); and the
patient had received an inadequate evaluation prior to referral (13.5%). The most common reason
attributed to a patient having an inadequate evaluation prior to the referral, was an adequate history and
physical examination had not been performed (15.6%). Another interesting finding was the majority of
specialists physicians agree they receive the same quality of referrals from PAs as they do nurse
practitioners and primary care physicians.

4. Discussion and Conclusion
The purpose of this study was to examine the factors effecting satisfaction of specialist
physicians with referrals from primary care PAs. Overall, results of this pilot study confirm earlier
studies which have found that specialist physicians are generally satisfied with referrals received from
PAs. In addition, an important finding not previously noted is that specialist physicians are generally as
satisfied with referrals from PAs as they are with referrals from nurse practitioners and primary care
physicians.
[1]Dehn RW, Hooker RS. Clinical activities of Iowa family practice PAs: Implications for practice and education. JAAPA. April
1999;4:63-77.
[2]AAPA. Projected Number of People in Clinical Practice as PAs as of January 1, 2006. Available
from:URL:http://www.aapa.org/research/05number-clinpractice06.pdf. 2005.
[3] AAPA. 2006 AAPA Physician Assistant Census Report. Available from: URL:http://www.aapa.org/research/06censuscontent.html#3.6.
2006.
[4]Donohoe MT, Kravitz RL, Wheeler DB, Chandra R, Chen A, Humpheries N. Reasons for Outpatient Referrals from Generalists to
Specialists. J Gen Intern Med. 1999;14:281-286.
[5]Piterman L, Koritsas S. Part II. General practitioner-specialist referral process. Internal Medicine Journal. 2005;35:491-496.
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Modeling and Optimization of a Health Care System
Morteza Assadi
Department of Industrial and Manufacturing Engineering, College of Engineering

Abstract. In many applications, the number of elements in the system (i.e., machines, jobs, customers) is either constant or
remain fixed. This type of a system is modeled as a closed queuing system. Closed queuing systems are those in which there
is no exogenous arrival to the system and no element leaves the system. In these systems, departure from one state is an
arrival to the next state. Those cases in which the system is always full and any departure from the system is immediately
replaced by a new arrival are also considered closed systems. This closeness of the system changes the nature of the
modeling process in which the well known queuing models need to be modified accordingly. In this research, a health care
center with a limited number of beds which are used at their maximum capacity is considered. In this closed queuing system,
available and reserved nurses are also modeled by means of closed queuing systems. Considering the interaction of the
resulting networks, the optimal level of reserved nurses as well as the patients discharge and admission rates is determined
in such a way that the incurred cost is minimized.

1. Introduction
In recent years, increased number of patients and augmented health care costs have made the hospitals to be
more efficient and productive. One of the factors which has an important influence on the efficiency of health
care systems is the flow of patients in the system. Christodoulou and Taylor [1] studied the bed occupancy
patterns of elderly people. Categorizing the geriatric patients into short-stay and long-stay patients, they
modeled the length of stay by means of Markov models. Gorunescu, McClean, and Millard [2] proposed a
queuing model for geriatric patients’ length of stay by which the optimal number of beds in the health care
department can be determined. The cost parameters considered in their model included the average cost of
patients, cost of empty beds, and the cost of loosing demand. In both of these models, the arrivals to the system
and the service times in each phase were exponentially distributed. Faddy and McClean [3] utilized Markov
chain to model the length of stay of old people in hospital incorporating the effect of age and the year of
admission onto the length of stay.
Chaussalet, Xie, and Millard [4] proposed a closed queuing model for the flow of geriatric patients in health
care departments. Closed queuing systems are queuing systems in which the number of entities flowing through
the system is constant at every point of time. This is the case when there is no incoming/outgoing flow to the
system or the system is always working with its maximum capacity. In the latter case, whenever an entity goes
out of the system it is replaced by a new one in the input. Therefore it can be assumed that the entity has never
left the system. They imposed this restriction on the model to make it more realistic since in actual case the
capacity of hospital is limited. They used this model to investigate the effect of different “What if” scenarios on
the system like changing the discharge rate in different phases of care process or the flow rate between different
phases. In a recent study, Shaw and Marshall [5] employed Markov chain to model the flow and progress of
heart failure patients in a health department. They divided the care process into three separate phases and fitted
a phase-type distribution to the length of stay of patients in the system. The discharge rate in each phase was
constant while the overall system was a closed queuing network.
2. Approach
To model the progress of patients through the health care system, we assume that the care process can be
categorized into some number of phases like “diagnosis and acute care”, “rehabilitation”, and “longer stay”.
Each patient who enters a phase can be discharged form the system after that phase or may proceed to the next
phase with a probability (Figure 1). In the last phase, all of the patients are discharged from the system
eventually. It is assumed that the healthcare system is working with full (limited) capacity. It means that all of
the beds (say S) are occupied and whenever a patient goes out of the system, it is replaced by a patient from the
waiting list. Therefore this system can be modeled by means of Closed Queuing Systems. All the models
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reviewed in literature have considered exponential arrivals and service times in different phases. Unlike the
models in literature, we assume a generally distributed service time in each phase. In this case we are interested
in the number of patients in each phase and their length of stay in that phase. Since the overall number of
patients in the system is constant, therefore if the numbers of patients in two phases are known, then the number
of patients in the third phase can be determined easily. Hence the State Space of the problem will be a two
dimensional state space as shown in figure 2.
Longer Stay
µ3
λ3

Longer Stay

Rehabilitation
µ3

µ2

λ3
Rehabilitation

λ2

µ2

Admission
λ1

λ2
Admission

λ1

µ1
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Diagnosis &
Acute Care

Diagnosis &
Acute Care

Figure 1. Progress of patients through different phases of health care system (Left) and the closed network
representation of the system (Right)
Suppose µi is the rate at which a patients goes out of a phase and pij is the probability by which a patient goes
from phase i to phase j. Defining N as the overall number of beds in the hospital and ni as the number of
patients in phase i, n2 and n3 are selected to represent the state space of the problem (Figure 2). In this model µi
is dependent to the number of nurses working throughout the system and the focus of this research is to find the
optimal number of nurses regarding the admission and discharge rate of patients in each phase.
n2
N

(N-n2-n3) p12 µ1
n2 p23 µ2

n3 µ3
n2 p21 µ2

N
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Figure 2. The state space of the problem
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Pilgrimage and its Effects on San Paolo Fuori le Mura during the
Middle Ages
Alisa Cotter*
Department of Religion, Fairmount College of Liberal Arts and Sciences

Abstract. The purpose of this paper is to examine the history of San Paolo fuori le mura (Saint Paul’s Outside the Walls),
the basilica in Rome dedicated to St. Paul, in order to demonstrate the impact that pilgrimage had on the development of its
church structure and interior ornamentation. Several factors played a key role in this basilica’s importance as a pilgrimage
destination throughout the Middle Ages. I will argue that while the papacy’s attempts to attract pilgrims to this particular
church were primarily motivated by economic considerations, the various methods they employed contributed to the
basilica’s architectural development. During the Middle Ages one of the most important factors contributing to the overflow
of pilgrims traveling to San Paolo fuori le mura was the institution of the Christian Jubilee. The papal bull issued by Pope
Boniface VIII in 1300 C.E., greatly increased the number of pilgrims visiting Rome, and, in particular to the church
dedicated to St. Paul. The paper concludes that during the Middle Ages, the popularity of this site as a holy journey
destination was one of the main factors which brought about changes to its overall structure and for the addition of lavish
decorative elements.

1. Introduction
Many notable scholars have investigated the growth of Christianity in and around the city of Rome
while others have detailed the great pilgrimages that took place during the Middle Ages. My project goes
beyond previous research by investigating the ways in which the church in Rome worked to make the city one
of the most frequented pilgrimage destinations in the Christian world. In doing so, I am able to highlight the
effect that this had on the pilgrimage activity at the basilica in Rome dedicated to St. Paul. This paper examines
the means by which popes exerted their political influence, in addition to identifying the importance of the
relationships that existed between various papal authorities and political leaders. By applying these findings to
the architectural development of the basilica San Paolo fuori le mura we are better able to understand that
patronage was largely for the purpose of financial gains.
2. Discussion
As soon as Christianity acquired imperial recognition under the Emperor Constantine (307-337 C.E.), Rome
became a destination for holy journeys second only to Jerusalem. The earliest Christian basilicas in Rome
surrounded the city, situated just outside its walls. These buildings functioned as a form of early Christian
propaganda, since anyone leaving or entering the city would have come into contact with them. The Emperor
Theodosius (379-395 C.E.) commissioned a large scale rebuilding of San Paolo fuori le mura, turning the site
into an elaborate basilica. After Theodosius’ death the project was completed by his son, Honorius (395-423
C.E.). The Spanish writer Prudentius (348-413 C.E.) in his Liber Peristephanon, describes the glory of the
renovated basilica carried out by Theodosius and his son. In it he gives a firsthand account of the grandeur a
pilgrim would have observed coming upon the great basilica: “The splendor of the place is princely, for our
good emperor dedicated this seat and decorated its whole extent with great wealth” (XII 47-49). That highranking church officials and members of imperial families were most often the patrons of such extensive
building projects comes as little surprise.
During the fifth century the Roman church began promulgating the cult of the Christian saints and martyrs in an
attempt to establish its preeminence. The church in Rome gained popularity by emphasizing the intercessory
powers of the saints and martyrs, largely because of what the city personally had to offer to a pious pilgrim, as it
controlled the shrines of two important Christian martyrs. When the popularity the city had gained began to
wane, Pope Gregory the Great (590-604 C.E.) launched another attempt to regain its authority, this time, by
emphasizing the primacy of holy relics. By the Second Council of Nicaea in 787 C.E. it was mandatory for
every church to have a saint’s relics before it could be consecrated. Pilgrims devoutly made the trip to San
Paolo fuori le mura because they were allowed an unusual closeness to the martyr’s body. They could lower
strips of cloth into holes made on the lid of the saint’s tomb, thereby; making contact with St. Paul. In order to
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substantiate claims professing the healing powers of a saint’s relics, papal authorities looked to Acts 19:11-12
“God was performing extraordinary miracles by Paul’s hands, so that even facecloths or handkerchiefs that had
touched his skin were brought to the sick, and the diseases left them, and the evil spirits came out of them.” This
was used as an early example of the use of relics.
In 1300 C.E. Pope Boniface VIII issued a papal bull that instituted the first Christian Holy Year, the first
Jubilee. This was by far the most decisive method used by the church during the Middle Ages to encourage
pilgrims to visit Rome. Indulgences were awarded to the pilgrims who made the long and difficult journey to
Rome. In Boniface’s decree he specified that each pilgrim would be required to visit San Paolo fuori le mura
in addition to St. Peter’s.
3. Conclusions
Soon after the Jubilee was instituted by Boniface VIII changes were quickly made to aspects of its
implementation. First, the frequency with which it was to be celebrated was decreased, and secondly the
number of churches each pilgrim had to visit was increased to four. Thus, it seems likely that the primary
motivation for such changes is closely linked to economic benefits. The revenue created by the mass amounts
of pilgrims visiting Rome in order to gain their indulgence generated a great deal of wealth. There is an
obvious, important link between the politics and piety of the city of Rome throughout the Middle Ages, and
such a theme is pertinent to understanding the usefulness of pilgrimage to the economic and political history of
the city. The Donation of Constantine, a document that granted both status and power to the papacy, which has
been discovered to be a forgery, clearly demonstrates the papacy’s attempts to control their image, and reveals
its political motives. In addition, the papacy’s ulterior motives do not detract from St. Paul’s appeal to the
devout throughout the Middle Ages. The fame of St. Paul has been constant since shortly after his death. His
story inspired the faithful, and his letters served as guides cherished by the pious believers of Christianity.
Thus, we see that St. Paul’s influence and dominance as an early Christian martyr was used for two very distinct
purposes: to understand the message of Jesus, and to sell the message of Jesus.
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Causes of Variation in Damage by Folivores: The Roles of
Ecosystem Productivity and Habitat Complexity
Shrestha, S*. and Russell, L.
Department of Biological Sciences, Fairmount College of Liberal Arts and Sciences

Abstract. Understanding the causes of variation in herbivore damage to plants is very important in that crop loss can be
reduced, and damage may be manipulated to limit population growth of invasive weed species. My research focuses on
variation of damage by insects to leaf tissues of tall thistle (Cirsium altissimum) rosettes under differing levels of
ecosystem productivity and habitat complexity. I address four specific questions in my research. First, does ecosystem
productivity affect the amount of tissue loss to insect herbivory? Second, does habitat complexity, in terms of litter and
local species richness, affect tissue loss to insect herbivory? Third, is there any interaction effect between ecosystem
productivity and habitat complexity on plant tissue loss to insect herbivores? Fourth, do ecosystem productivity and
habitat complexity affect the fresh biomass of insect carnivores and herbivores? At each of two sites four 40 m X 40 m
plots were established for ecosystem productivity manipulations and subplots within the 40 m X 40 m plots are used for
manipulations of habitat complexity. Nitrogen was added to experimentally increase ecosystem productivity and litter
(dead plant parts that are lying down) and plant species richness were manipulated for habitat complexity. Preliminary
results from the first year of field work showed that the mean (± standard error) proportions of leaves damaged severely
(>50% leaf area damaged) in control plots were 0.06 ± 0.01 in May, 0.25±0.01 in August and 0.10±0.07 in October. In
nitrogen addition plots mean proportions of leaves damaged severely were 0.04±0.01 in May, 0.22±0.04 in August and
0.06±0.01 in October. Although nitrogen addition increased plant standing crop by 16.7%, differences in proportion of
leaves damaged severely between control and N-addition plots were not statistically significant at any of the three
months. Statistical analysis of these data is on-going.

1. Introduction
Damage by insects may cause a great loss to economically important plants and can affect the functioning
of whole ecosystems. Understanding causes of variation in damage done by insects to plants is challenging
as the amount of damage a plant suffers may be influenced by both biotic and abiotic factors.
Understanding causes of variation in insect damage to plants could be used to create ecological conditions
in agricultural fields that maximize damage to exotic weed species (Guretzky and Louda, 1997) so that
economic losses as a result of weeds competing with crops could be reduced. Different types of insects
consume more food while feeding on food resources low in nitrogen than in high nitrogen content (Slansky
and Feeny, 1977, Meyer, 2000). With such studies, the factors that increase or decrease folivory (herbivory
on leaves) of tall thistle (Cirsium altissimum) rosette plants could be understood, including causes of spatial
variation in damage between plants in different habitats and temporal variation in damage to the plants
through the growing season.
My research focuses on variation of damage by insects to leaves of tall thistle rosettes under differing levels
of ecosystem productivity and habitat complexity. I test four hypotheses in this research. First, the amount
of leaf tissue loss to insect herbivores by tall thistle rosettes will increase with ecosystem productivity.
Second, the damage to tall thistle rosettes increases with habitat complexity in terms of litter but decreases
with species richness. Third, habitat complexity and ecosystem productivity interact with each other that
means increasing both of them, damage will be more. Fourth, increasing ecosystem productivity and habitat
complexity will increase insect biomass at all trophic levels.

2. Experiment, Results, Discussion, and Significance
I am using two sites for my experiments; one is the WSU Biology Field Station and the other is Pawnee
Prairie. At each site, ecosystem productivity manipulations are being applied to four 40 m X 40 m plots and
subplots within the 40 m X 40 m plots are being used for manipulations of habitat complexity. Nitrogen
was added to experimentally increase ecosystem productivity. To examine effects of habitat complexity, I
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manipulated litter (dead plant parts that are lying down) abundance and local plant species richness. For the
litter treatment, there were three levels viz., litter removal, litter addition and control. Each litter treatment
was randomly assigned to 21 focal plants with 7 plants receiving each level of the litter treatment on each
in each large plot. For the species richness treatment, there were two levels viz., reduced plant species
richness within a 30 cm radius of the focal tall thistle rosette and controlled. Fourteen tall thistle rosettes
per large plot received the species richness treatment with 7 plants receiving each treatment level. Five
traits were measured for each focal plant - (1) root crown diameter, (2) rosette diameter, (3) total number of
green leaves, (4) number of leaves damaged over >30% of their surface area, and (5) number of leaves
damaged over >50% of their surface area. I collected these data three times during the growing season,
first in May, second in July and the third in October.
To evaluate whether any differences in damage to tall thistle rosettes between experimental treatments were
due to treatment effects on insect herbivore densities, I sampled insects within experimental plots using
four different methods. These four methods were – (1) sweep-netting along three transects per 40 m X 40 m
plot, (2) beating 4 adult tall thistles per 40 m X 40 m plot with a stick to dislodge insects onto a collecting
sheet, (3) 10 pitfall traps per plot, each trap was set up within 30 cm of a focal rosette; 6 for litter treatment
and 4 four species richness, and (4) 10 sticky pads per plot distributed in the same manner as the pitfall
traps. To measure ecosystem productivity, height of the dominant vegetation was measured and living plant
biomass was dried and weighed. To measure resource availability to plants experiencing the different
combinations of experimental treatments, measurements of light and soil moisture were taken.
Preliminary results from the first year of field work showed seasonal variation in leaf tissue
removal from tall thistle rosettes, with highest levels of removal in August. The mean (± standard error)
proportions of leaves damaged severely (>50% leaf area damaged) in control plots were 0.06 ± 0.01 in
May, 0.25±0.01 in August and 0.10±0.07 in October. In nitrogen addition plots mean proportions of leaves
damaged severely were 0.04±0.01 in May, 0.22±0.04 in August and 0.06±0.01 in October. Mean
proportion of leaves damaged severely in control (non-nitrogen addition) plots for tall thistle rosettes where
surrounding litter was removed were, 0.04±0.02 in May, 0.29±0.05 in August, and 0.12±0.09 in October;
for litter addition, 0.07±0.02 in May, 0.26±0.06 in August, and 0.12±0.06 in October; for control,
0.02±0.01 in May, 0.31±0.05 in August, and 0.12±0.05 in October. Mean proportion of leaves damaged
severely in nitrogen plots for litter removal were, 0.04±0.02 in May, 0.28±0.05 in August, and 0.08±0.06 in
October; for litter addition, 0.03±0.01 in May, 0.26±0.06 in August, and 0±0 in October; for control,
0.05±0.02 in May, 0.23±0.05 in August, and 0.05±0.02 in October. Mean proportion of leaves damaged
severely in control (non-nitrogen addition) plots for tall thistle rosettes where surrounding plant species
richness was reduced were, 0.05±0.02 in May, 0.2±0.05 in August, and 0.12±0.04 in October; for control,
0.09±0.02 in May, 0.21±0.02 in August, and 0.10±0.05 in October. Mean proportion of leaves damaged
severely for species richness in nitrogen plots were, 0.03±0.01 in May, 0.19±0.05 in August, and 0.05±0.02
in October; for control, 0.03±0.02 in May, 0.17±0.05 in August, and 0.09±0.03 in October. Statistical
analysis of effects of litter and species richness as well as interactions between litter X nitrogen and species
richness X nitrogen are on-going.
3. Conclusions
Although nitrogen addition increased plant standing crop by 16.7%, differences in proportion of leaves
damaged severely between control and N-addition plots were not statistically significant at any of the three
months. I will repeat my experiments in 2008 to examine temporal variation in effects on herbivory.
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Correlation between Berg Balance Scale rating and Triceps Surae
Strength in an elderly population
Shelli Hill, SPT, Stevie Scott, SPT, Brenda Swanson, SPT*, Candace Bahner, DPT
Department of Physical Therapy, College of Health Professions

Abstract. Background and Purpose: Nearly one-third of all people over the age of 65 will suffer a fall each year; of those
who do fall, one-third will suffer a moderate to severe injury limiting their independence. Currently, people over the age of
65 make up 12% of the population; by 2030 this number is expected to increase to 17%. The purpose of the study was to
determine if a statistically significant correlation between the Berg Balance Scale (BBS) rating and triceps surae strength as
measured with a hand held dynamometer in an elderly population existed. Subjects: Thirty-four self-perceived healthy
independent ambulators residing at a local retirement community age 64-90 years. Methods: Upon receiving consent,
subjects completed a health questionnaire and a two minute warm up walk. Triceps surae strength was then measured three
times on each leg using a hand held dynamometer. Subjects’ balance was then measured using the BBS. Results: Using
the Pearson correlation coefficient, a significant direct relationship was found between triceps surae strength and BBS
rating. Discussion and Conclusion: These findings indicate that triceps surae strength may play an important role in
balance. By developing strengthening programs for the elderly population that include the triceps surae muscle, the risk of
falls may be decreased.

1.

Introduction

As we age we lose muscle strength, proprioception and balance, resulting in increased falls. Balance is the
foundation for mobility and functional independence and is often taken for granted. For older adults, a decline
in the ability to maintain their balance often leads to injuries and falls.[1] Causes of falls due to the loss of
balance in the elderly population (65 years and older) are multifactorial, involving the interaction between
many different body systems. Over the years, studies have looked at the effects of aging on structural changes
within the muscle itself and the impact it has on functional mobility in the elderly.[2-4] Results of aging lead to
decreased force production, function, and mobility.[4] Daubney and Culham found that strength in ankle plantar
flexors is important in balance in older adults.[5] Ankle plantar flexors are recruited first in response to small
perturbations of the base of support while standing. Therefore, increased calf strength is important to balance
during ankle strategy. [6] Static and dynamic balance can be objectively measured using the BBS. [6] The
purpose of the study was to determine if a relationship existed between the BBS rating and calf muscle strength
as measured with a hand held dynamometer in an elderly population.

2.

Experiment, Results, Discussion, and Significance

Subjects were volunteers from a Wichita senior residential community which offered four levels of care.
This sample of convenience yielded 34 subjects, seven men and twenty-seven women between the ages of 64
and 90 years (mean age = 81.62 years, SD = 4.66). Twenty-one subjects resided in independent duplexes
receiving only building and lawn maintenance and were otherwise independent with ADLs. These subjects are
classified as independent living (IL). Thirteen subjects resided in an assisted living area, receiving services
such as meals, nursing, housekeeping, and assistance with ADLs; these subjects were classified as assisted
living (AL). All subjects signed an informed consent before being tested. These subjects completed a selfreported health status checklist, perceived themselves to be healthy, and ambulated independently during the
two minute warm-up and for household distances.
The instruments chosen for this study include the Berg Balance Scale (BBS) and a hand held dynamometer
(HHD). The BBS is a reliable and valid instrument for measuring functional balance. [7, 8] The BBS measures
balance by having the subjects perform 14 different functional tasks. The HHD is a portable, easy to use,
reliable instrument that objectively measures muscle strength. [9-11]
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Subjects warmed up by walking for two minutes. Immediately after the warm-up, the subject was
positioned prone on a plinth, and calf muscle strength was measured and recorded three times on each leg with a
hand held dynamometer. After being tested with the HHD, the BBS was used to measure the subjects’ balance.
All data analysis was performed using SPSS Professional Statistics version 13.0 for Windows. Descriptive
statistics were calculated for the sample as a whole (Table 1). The average of the 6 trials using the HHD was
used as strength in the Pearson Product Moment Correlation to determine if relationships existed between this
variable and total BBS ratings and BBS functional balance categories .[6, 12, 13]
Significant relationships were found in all analyses (Table 2). As strength increased, so did the total BBS
ratings as well as the ratings of the BBS functional balance categories.
Table 1. Characteristics of subjects (n=34)
Mvtbaseb
Mvtoutbasc
Mvtalld
Statica
Mean
19.09
18.12
10.03
28.15
Std Dev
3.2
2.0
2.1
3.8
a= Position Maintenance, BBS tasks #2, 3, 6, 7, 13, 14
c= Movements out of BOS, BBS tasks # 5, 11, 12
e= Mean strength of triceps sureae

Age
Strengthe
BBS Score
81.62
19.66
47.24
4.7
4.8
6.6
b= Movement within BOS, BBS tasks #1, 4, 8, 9, 10
d= Movements in and out of BOS, BBS # 1, 4, 5, 8, 9, 10, 11, 12

Table 2. Correlations between BBS scores and Triceps Surae strength.
Overall Score
Statica
mvtbaseb
mvtoutbasec
mvtalld
Mean Strength
.504**
.515**
.490**
.347*
.440**
** p≤ .01 *p≤ .05
a= Position Maintenance, BBS tasks #2, 3, 6, 7, 13, 14
b= Movement within BOS, BBS tasks #1, 4, 8, 9, 10
c= Movements out of BOS, BBS tasks # 5, 11, 12
d= Movements in and out of BOS, BBS # 1, 4, 5, 8, 9, 10, 11, 12

3.

Conclusions

In this type of an elderly population, triceps surae strength appears to be related to the BBS score.
Decreased triceps surae strength is reflected as a decreased rating on the BBS which is associated with an
increased risk of falls. Results from this study need to be confirmed with a more diverse elderly population.
Research investigating the effect on the BBS score of an exercise program to strengthen the triceps surea would
also be beneficial.
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A Work-Based Walking Program for Older Women
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Abstract. With the aging workforce, the workplace is a unique environment to implement a physical activity (PA)
program for older adults. PURPOSE: To investigate the impact of a work-based internet-delivered PA program on
older female elementary school teachers. METHODS: A 25-week PA program was delivered via a secure web site.
The site consisted of six elements: education, PA tracking logs and graphs, individualized PA goals, team
standings, progression along a US trail, and discussion board. Employees logged onto the site daily, recorded steps
and non-walking (i.e. swimming) PA. Non-walking PA was converted to steps and combined with daily steps.
Participants wore a pedometer daily and entered steps and other activity on the program website. Body Mass Index
(BMI), percent body fat (BF), blood pressure (BP) and resting heart rate (HR) were also collected. RESULTS: 22
women [11 intervention (53.7 yrs.) and 11 control (54.1 yrs.)] participated. The average number of steps among
intervention participants increased. There was a significant change in both measures of body composition. BMI and
BF decreased slightly. There was no difference in BP or HR. CONCLUSION: The results of this study indicate a
work-based PA program can be a useful tool to improve the activity level and body composition of older women.

1. Introduction
As the entirety of the baby boom generation, a cohort of nearly 78 million, reaches retirement age over the
next 25 years, maintaining the health and productivity of aging workers will be at the forefront of employer’s
goals [1]. Workers over 50 represent substantial benefits and challenges to organizations. In addition to being
the fastest growing segment of the population, older Americans are the least physically active of any age group
and lead the nation in healthcare expenses [2]. In 2007, the American College of Sports Medicine and the
American Heart Association recommended moderate intensity aerobic activity like walking for older adults to
promote and maintain health [2]. Benefits of increased amounts of physical activity (PA) include: improved
personal fitness, management of an existing disease, and/or reduction in the risk for premature chronic health
conditions and mortality related to physical inactivity [2]. PA is therapeutic or preventative for conditions such
as chronic obstructive pulmonary disease, stroke, congestive heart failure, diabetes, osteoarthritis, dementia, and
pain [2].
Specific health benefits of increased levels of physical activity in older women are numerous and well
documented. Benefits include: “reduced risk of coronary heart disease, the leading cause of death for white,
black and Hispanic women (USDHHS, 2004), and hypertension, a disease affecting 32.3% of U.S. women
(AHA, 2005) [3].” In addition, physical activity may reduce the risk of falls and improve balance and bone
density, thus reducing the risk of osteoporosis [4]. Research indicates physically active women also have less
risk of breast cancer [2]. Despite clear benefits of physical activity, over 60% of U.S. women are overweight or
obese, and only 43% maintain adequate activity levels [3].
Rising health care costs, due in part to increases in obesity, chronic conditions and inactivity, are causing
many employers to reevaluate insurance programs and consider implementing wellness programs. Increasing
PA through programs in the workplace has been increasingly viewed as a successful means for improving
employee health and a cost-effective method of reducing health care expenses.
2. Purpose
The primary aim of this project was to provide individuals with the knowledge, tools and motivation to
increase PA levels by implementing a PA program in the workplace. The health benefits to participants,
particularly older women, and the overall effectiveness of the program were evaluated by assessing changes in
Body Mass Index (BMI), percent body fat (BF), blood pressure (BP) and resting heart rate (HR).
Intervention
The First Step to Active Health at Work (FSAH-W) program was implemented in one randomly selected
intervention school, Allen Elementary; Lawrence elementary served as the control school. FSAH-W is the
combination of a pedometer program developed and evaluated in a Wichita, KS workplace; and FSAH™
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developed in response to the National Blueprint: Increasing Physical Activities Among Adults Age 50 and Older
calling for an increase in physical activity in older adults. The combined program involves three components:
cardiorespiratory, flexibility, and strengthening activities. Employees progressed through the program following
instructions outlined on the program web site. Specific exercises, described in written format with
accompanying photos, were provided for each step. The web site was supplemented with a pedometer allowing
employees to monitor their daily activity and an elastic resistance band allowing employees to easily perform
strengthening exercises at work. The 25-week PA program was delivered via a secure web site. The site
consisted of six elements: education, PA tracking logs and graphs, individualized PA goals, team standings,
progression along a US trail, and discussion board. Employees logged onto the site daily, recorded steps and
non-walking (i.e. swimming) PA. Non-walking PA was converted to steps and combined with daily steps.
Screening
To minimize risk, persons for which an increase in walking would be contraindicated were excluded from
study. Principal exclusion criteria, as identified by the ACSM and the AHA [5], included the presence of a
medical condition(s) (cardiovascular, pulmonary, balance or musculoskeletal disorder) that would preclude safe
participation in a program to increase walking behavior. Identification of exclusionary medical conditions were
acquired via two standardized self-administered pre-participation physical activity screening questionnaires and
one personal inventory paper-based screening.
Assessment
Demographics were obtained through a questionnaire to record and assess age, race/ethnicity, marital status
years of education, and household/family income, self-reports of alcohol consumption, smoking status, personal
history of disease, and medication use. Body weight was measured using a standard medical scale and height
was measured using a stadiometer. Blood pressure was measured using standard procedures with a
sphygmomanometer. Body Mass Index (BMI), was used to determine the appropriateness of a participant’s
body weight in relation to her height. BMI was calculated by dividing body weight in kilograms (kg) by height
in meters squared (m2). A full-body DEXA unit (Hologic QDR 4500) was used to determine body fat (BF)
percentage. Resting heart rate (HR), the number of beats per minute was also recorded.
All participants (intervention and control) wore a pedometer during all waking hours (taking it off to bathe or
swim) for 2 weeks prior to program implementation (baseline). The protocol for pedometer measurement was
as follows: worn at the waistline, clipped to a belt or clothing and centered over the dominant foot. Baseline
steps at Week 1 and Week 2 were recorded by the principal investigator and researchers. For all subsequent
weeks, intervention participants wore their pedometer and recorded their daily step counts and other nontranslatory activities (biking, swimming, etc.) on the study’s secure web-site.
Results
Descriptive statistics for the baseline and following the 25-week intervention were computed and analyzed.
The mean age of participants was 53.7 years. The average number of steps among intervention participants
increased 59% (p<.01). The average number of steps per day increased from 7555 to 12,050 which is
equivalent to over one mile. There was a significant change in both measures of body composition. Average
BMI decreased from 27 to 25 (p<.01) and average BF decreased 3% (p<.01) from 39.5 to 38.2. There was no
significant difference in BP or HR.
3. Conclusions and Discussion
The results of this study indicate a work-based PA program can be a useful tool to improve the activity level
and body composition of older women. Following a 25-week intervention, older women increased the number
of daily steps, and displayed decreases in the ratios of BMI and BF. Although the study is limited by the small
sample size, the results suggest even moderate increases in PA can impact body composition and in time,
possibly the health of women over 50. Further research is needed for the field of gerontology and also for
organizations considering the implementation of wellness programs for employees. These findings are valuable
to older women interested in increasing PA to improve their personal fitness or reduce the risk or impact of
chronic conditions.
[1] G.A. Callanan & J.H. Greenhaus, The Babyboom Generation and Career Management: A Call to Action, Advances in Developing
Human Resources, Vol. 10 (1) Sage Publications, Los Angeles, 2008.
[2] M.E. Nelson, W.J. Rejeski, S.N. Blair, et.al , Physical Activity and Public Health in Older Adults: Recommendation from the American
College of Sports Medicine and the American Heart Association, Medicine and Science in Sports and Exercise, 2007.
[3] J. Purath and A. Michaels Miller, Predictors of Improvement in Women’s Physical Activity, Women and Health, Vol. 42(3) The
Haworth Press, I2005.
[4] J.V. Jessup, C. Horne, R.K. Vishen, &D. Wheeler, Effects of Exercise on Bone Density, Balance, and Self-Efficacy in Older Women,
Biological Research for Nursing, Vol. 4 (3), Sage Publications, Los Angeles, 2003.
[5] American College of Sports Medicine, ACSM’s Guidelines for Exercise Testing and Prescription (6th ed.) Williams & Wilkins,
Baltimore, 2000
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Prevalence of health professional students at a Midwestern
College of Health Professions who attended a high school
biomedical program
Kameshni Dennill PA-S*, Richard. D. Muma, PhD, MPH, PA-C, Advisor
Department of Physician Assistant, College of Health Professions

Abstract. Introduction: To address the shortage of healthcare professionals nationwide, high schools across the nation have
introduced biomedical programs into their curriculum to draw students into the health career track; in particular minority
and underrepresented students who represent a large untapped resource of potentially eligible healthcare students. In order
to determine the magnitude of such programs in Kansas, 1,358 individuals were surveyed who were either current or past
healthcare students in a Midwestern college of health professions. Methodology: A 16 question survey, collected
respondents’ demographic information, whether they participated in a high school biomedical program, and their
perceptions of the program (if a participant). If appropriate the respondents were also asked to rate their biomedical
program in terms of curriculum, healthcare insight gained, clinical experience, and student counseling. Results: The survey
response rate was 17.7% (n=241). 7% (n=18) of the respondents participated in a high school biomedical program. Of
those students who participated in a biomedical program, 94% went on to major in healthcare during college.
Demographically, the majority of respondents were White (89.2%) and female (86.3%) with little representation of minority
and underrepresented students. Conclusion: Overall it appears that only a small percent of the pre-professional and
professional healthcare students at a Midwestern college of health professions attended a biomedical program in high
school; however, those who did, a majority (94%) found the programs to be beneficial in preparing them for a career in
healthcare.

1. Introduction
The healthcare shortage and the increasing demands on the healthcare system have amplified the urgency for
universities and colleges nationwide to recruit students into the health profession. Identified over 30 years ago;
this crisis has given rise to a series of interventions and educational programs nationwide which are working
towards increasing students interests in healthcare, providing them with the support to overcome educational
limitations, and providing students with career counseling to familiarize them with health careers.1 High
schools have introduced biomedical programs into their curriculum with the goal to increase the pool of high
school graduates (particularly underrepresented minorities) and pre-professional students eligible for entrance
into college level health professional programs. But despite these nationwide efforts, there still appears to be an
inadequate number of graduates from health professions colleges.2 The evidence has shown that there are
multifaceted reasons why well qualified high school students and pre- professional students fail to matriculate
into and graduate from health professions colleges and transition into healthcare professionals. Reasons include
everything from lack of family support, lack of role models, financial constraints, social and racial disparities,
limited available slots for students, to the attraction of other occupations that offer the same salary scales
without requiring 4 years and more of college work. 2-4

2. Experiment, Results, Discussion, and Significance
To ascertain the current state of health profession students in a Midwestern university who had attended a
biomedical program during high school, a cross-sectional study was designed. A 16 question survey was mailed
to a total of 1,358 individuals who were enrolled in or were recent graduates of the University’s college of
health professions to determine whether they participated in a biomedical program during high school. The
students were asked basic demographic information including which high school they attended, whether they
were enrolled in a biomedical program in high school and their current student status at the college. Those
students who were enrolled in a biomedical program were asked to indicate the reason for their healthcare
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career choice and to indicate what role the biomedical programs played in terms of academically preparing,
fostering and supporting them in their pursuit of different healthcare careers. The data was analyzed using
descriptive statistics. Surveys were accepted between August 30th and October 9th, 2007. Of the 1,358 surveys
mailed out, a total of 241 usable surveys were returned; corresponding to a response rate of 17.7%.
Demographic data indicated that in terms of gender, 13.7% were male and 86.3% were female. The mean age
of the respondents was 26.38 years (SD +/- 6.931) and the median was 25 years. In terms of race, 89.2% were
White. 7.1% of the respondents participated in a biomedical program while in high school. Of the respondents
who did participate in a high school biomedical program, 94.4% indicated personal desire as the reason for their
enrollment in the program and 5.6% chose positive role models. Of the respondents who were enrolled in a
high school biomedical program, 11.1% chose not to major in or apply to a health care program upon
graduation while the remaining 88.9% did go on to pursue a career in health care. A summary of the
respondents’ perceptions of their biomedical program (if attended) can be viewed in Table 1.
Table 1
Perception Ratings on Biomedical Programs (n=18)
Strongly Agree
Strongly Disagree
1
2
3
4
Insight into career options
44.4
33.3
~
22.2
Comprehensive health curriculum
27.8
61.1
~
11.1
Academic support
11.1
38.9
22.2
27.8
Clinical experience opportunities
44.4
22.2
16.7
16.7
Counseling and assistance
16.7
11.1
38.9
11.1
Factual information on health careers
16.7
33.3
22.2
27.8
Preparation for health care career
27.8
38.9
22.2
11.1
Would recommend biomedical program
61.1
33.3
~
5.6
Overall students who enroll in high school biomedical programs find them beneficial in preparing them for a
career in healthcare. However, it should be noted that only a small percent of the students at this Midwestern
University were enrolled in a high school biomedical program, which further limits the findings in this study. In
any case, a significant observation was that the status of the pre-professional and professional health major
students at this University was comparable to the status of healthcare students across the nation as documented
in similar studies with the majority being White and female. This raises concerns because there continues to be
disparity between the percentage of minority and underrepresented healthcare professional relative to the
minority and underrepresented population as a whole.1,3
3. Conclusions
There is no refuting the increased demand for health care professional or the inadequacy of the pool of
prospective healthcare students. While interventions like biomedical high school programs and community
based partnerships between universities and public schools are in place to address these issues, it may not
suffice as evident by the small percent of pre-professional and professional healthcare students at Wichita State
University who participated in a high school biomedical program. More aggressive evaluations of these
programs need to be conducted and improvements need to be implemented so that no time is lost in ensuring the
growth of the pool of qualified pre-professional health care students. Also the importance of a diversified
healthcare workforce must be reiterated for the benefits are far reaching and impact our entire diverse nation.
To that end, greater intervention is needed by health profession colleges to draw underrepresented minorities
into the healthcare profession.5
This project was funded in part by the Workforce Diversity Initiative Grant, US/DHHS, grant number
D57HP05123, 2005-2008, Richard Muma, PI.
[1] Carline JD, Patterson DG. Characteristics of health professions schools, public school systems, and community-based organizations in
successful partnerships to increase the numbers of underrepresented minority students entering health professions education.
Acad Med. May 2003;78(5):467-482.
[2] Geokas MC, Branson BJ. Recruiting students for medicine. Ann Intern Med. Sep 1 1989;111(5):433-436.
[3] Soto-Greene M, Wright L, Gona OD, Feldman LA. Minority enrichment programs at the New Jersey Medical School: 26 years in
review. Acad Med. Apr 1999;74(4):386-389.
[4] Thurmond VB, Cregler LL. Why students drop out of the pipeline to health professions careers: a follow-up of gifted minority high
school students. Academic medicine journal of the Association of American Medical Colleges. Apr 1999;74(4):448-451.
[5] Smedley BD, Butler AS, Bristow LR. In the Nation's Compelling Interest: Ensuring Diversity in the Health-Care Workplace The
National Academies Press Institute of Medicine. 2004
.
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Health Care Providers’ Perceived Versus Actual Cultural
Competency Levels With Latino Patients: A Pilot Study
Carol M. Watson*, David Day MPAS, PA-C
Department of Physician Assistant, College of Health Professions

Abstract INTRODUCTION: Latinos are the largest growing minority group in the United States and by 2030 are expected
to comprise over twenty percent of the total population. Health care provider’s knowledge and understanding of a particular
ethnic group can affect patient care, patient compliance, and facilitate informed decision making by the patient.
PURPOSE: The purpose of this study is to examine health care providers’ perceived versus actual cultural competency
levels with Latino patients.
METHODS: A survey was conducted via the internet. The results were analyzed using descriptive statistics and cross
tabulation with SPSS version 15.
RESULTS: The valid survey response rate was 29% (n=113). In the gender issues section, 69.1% of the respondents who
strongly agreed or agreed that they perceived themselves as culturally competent answered the actual competency questions
incorrectly. In the four other important communication/behavior sections among Latinos: family issues, physical contact,
nonverbal communication, and alternative medicine, the percentages were 44.0%, 55.7%, 39.3%, 29.4% respectively.
CONCLUSION: Since Latinos are the fastest growing ethnic group in the United States, health care providers need to be
aware of cultural differences when interacting with Latino patients. This study provided insight into health care providers’
perceived versus actual cultural competency levels. It was shown that in four out of five important areas of
communication/behavior among Latino patients, greater than one third of all respondents perceived themselves as culturally
competent while they were unable to correctly respond during the test of actual competency. In the future, this study may be
used to educate health care providers on the importance of recognizing communication and behavioral differences among
Latinos.

1. Introduction
In the year 2005, in Wichita, Kansas, Latinos comprised 12.1% of the total population.[1] That
number is steadily increasing due to two main factors: first, Latinos have the highest percentage of young
married couples in the nation; second, these Latino couples have the largest number of offspring in the United
States. The lack of education and financial resources of the Latino population leads to diminished access to
healthcare. In 2003, Latinas between the ages of 55-64 had the highest poverty rate of any ethnic group in their
age group. That same year, 47.5% of Latina mothers reported that they had less than 12 years of education.
Latinos also have the highest uninsured rates of any ethnic group in the United States.[2]
As the number of Latinos in the United States continues to increase, it is apparent that health care
providers will see a rise in the number of Latino patients. Therefore, it is important that health care providers
are educated about Latino cultural, social, and religious influences that may affect health care access and
decisions.
Lack of education about a particular ethnic group can also lead to inadequate care,
misunderstanding, lack of patient compliance, and lack of informed patient decision making. Education about a
particular ethnic group is known as cultural competency. In an article about the patient-provider relationship,
Dr. Glenn Flores suggests that cultural competency means “recognizing and responding appropriately to the
cultural features that may affect clinical care.”[3]
2. Experiment, Results, Discussion, and Significance
Purpose/Design. The purpose of this study is to examine health care providers’ perceived versus actual cultural
competency levels with Latino patients. A cross-sectional survey was administered to a large, urban, multi-site
clinical facility in the Wichita area between December of 2006 and January of 2007. The survey was
administered to participants based on their amount of hands-on contact with patients. Participants received a
link to the online survey via company email, and were asked to access and complete the survey. Participant
privacy was maintained by using a third party to distribute the online survey link.
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Literature Review. A thorough review of current literature regarding cultural competency and Latino
patients was conducted using a Medline search. Although current research was found regarding the need for
cultural competency training programs and their implementation; little information can be found about cultural
competency specifically with Latinos in the area of health care. A few studies were found which allowed health
care providers to rate their ability to give culturally competent care to Latino patients, but none of these studies
suggested an appropriate way to measure actual cultural competency levels.
Measurement. The survey was divided into three sections: general demographics, self-perception of
cultural competency, and actual cultural competency. Questions in the self-perception and actual competency
sections were divided into five important areas of communication/behavior among Latinos. The areas of
communication/behavior were chosen based on a Latino cultural guide for health care providers by Nilda
Chong.[4] These areas included: gender issues, family issues, physical contact, nonverbal communication, and
alternative medicine beliefs.
Analysis. Analysis of the data was obtained using standard statistical estimates. The estimated sample
size for the study was approximately 386, including 174 physicians, 22 PAs, 6 ARNPs, and 184 RNs. The
actual number of respondents was 164. The valid response rate was 113. Using Statistical Package for Social
Sciences (SPSS) version 15 the actual cultural competency questions were cross tabulated with the selfperception of cultural competency questions. This cross tabulation was performed for each important area of
communication/behavior among Latino patients. Each percentage in the results section is an average of three of
the actual cultural competency questions. Each percentage was rounded to the nearest tenth of a percent.
Results. The valid survey response rate was 29% (n=113). In the gender issues section, 69.1% of the
respondents who strongly agreed or agreed that they perceived themselves as culturally competent answered the
actual competency questions incorrectly. In the four other important communication/behavior sections among
Latinos: family issues, physical contact, nonverbal communication, and alternative medicine, the percentages
were 44.0%, 55.7%, 39.3%, 29.4% respectively.
Validity. Due to the minimal amount of research available regarding this topic, a pre-approved and
validated survey was unavailable for use. This required the creation of a new survey. Questions in the selfperception section were based on several sources and similar rating scales. Questions in the actual competency
section were created based on the above mentioned areas of communication/behavior, and were formulated to
mirror scenarios that health care providers may encounter on a daily basis.

3. Conclusion
In four out of five important areas of communication/behavior among Latinos; greater than one third of
the respondents who strongly perceived themselves as culturally competent answered the actual competency
questions incorrectly. In two out of five important areas of communication/behavior among Latinos; greater
than 50% of the respondents who strongly perceived themselves as culturally competent answered the actual
competency questions incorrectly. This illustrates that health care providers need more cultural competency
training in order to better serve the increasing number of Latino patients.
Being culturally competent requires healthcare providers to possess knowledge, awareness, and respect
for other cultures. As worldwide immigration, the global economy, and travel make national borders more
permeable, cultural diversity will continue to increase. Though healthcare providers may recognize this
increase, acquiring the knowledge necessary to treat patients from different minority groups may take some
time.[5]
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The Great Between-Subjects Assumption
Charles Lambdin* & Victoria Shaffer
Department of Psychology, Fairmount College of Liberal Arts and Sciences

There seems to be an assumption that some judgment and decision-making (JDM) findings will only be supported in
between-subjects designs, even though between-subjects results can be misleading. This paper tested this assumption by
taking two famous between-subjects JDM findings (Shafir, 1993; Tversky & Kahneman, 1986) and replicating them within
subjects. Replicating within subjects allowed us to conduct a manipulation check, and the qualitative data gathered
surprisingly suggest the original experiments lack construct validity

Introduction
Results sometimes disappear or even reverse themselves when switching from a between- to a withinsubjects design and vice versa [1]. Because of this it is sometimes important to treat design type as an explicit
independent variable [2]. For instance, Jones and Aronson’s famous “Just World Hypothesis” finding — that
respectable women are judged to be at greater fault at causing their own rape than less-respectable women —
can be reversed by switching from a within- to a between-subjects design [1]. Birnbaum argued this reversal
occurs because in the between-subjects design the stimulus is confounded with the context, adding that “It may
be that many of the counterintuitive findings so well-liked in social psychology are merely results of the
confounding of contexts that can occur in between-subjects designs” [1].
In the field of judgment and decision making (JDM) some researchers seem to assume that within-subjects
designs should be avoided due to increased task transparency, even though between-subjects designs take
longer, require more subjects, decrease power and contain unwanted context effects [1, 3]. The present
experiment took two standard JDM between-subjects experiments [4, 5] and replicated them using a withinsubjects design.

Experiment
As of yet, 77 undergraduate Wichita State University students have volunteered. Students received extra
credit for their participation in our study. Participants completed a computerized questionnaire which was
administered using Medialab. Participants answered the questions from each experiment [4, 5], back-to-back,
within subjects. After each replication participants answered questions about whether anything struck them as
odd or unusual about their answers, thoughts or impulses.

Results
Shafir [5] had participants compare two parents (A and B) in a hypothetical custody case. He hypothesized
that since one of the parents in the hypothetical custody case, Parent B, had both more extreme positive and
negative attributes, that according to the theory of reason-based choice most participants would both award and
deny custody to Parent B. Shafir found (between subjects): Parent B: Pc + Pr = 119; Parent A: Pc + Pr = 81 (Pc
and Pr represent the percentage of participants who chose and denied an option). Shafir thus assumed responses
should be complementary, an assumption that only makes sense in a within-subjects design. We found: (N =
77)Parent A: Pc + Pr = 104; Parent B: Pc + Pr = 96.
Tversky and Kahneman [4] had participants read the following hypothetical scenario: Imagine that the United
States is preparing for the outbreak of an unusual Asian disease that is expected to kill 600 people. Two
alternative programs to combat the disease have been proposed. Assume that the exact scientific estimates of
the consequences of the program are as follows: If Program A is adopted, 200 people will be saved. If
Program B is adopted, there is a one-third probability that 600 people will be saved and a two-thirds
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probability that no people will be saved. Participants in one group chose from among these options and
participants in another from these: If Program C is adopted, 400 people will certainly die. If Program D is
adopted, there is a one-third probability that no one will die and a two-thirds probability that 600 people will
die. We presented these options within subjects. Results for both are shown in Figure 1.
Discussion
In our replication of Shafir [5], 25% of participants awarded and denied custody to the same parent.
Participants were asked to type anything that struck them as odd about their responses or impulses. Most
responses were rationalizations: e.g., “I like to go for the underdog.” Only 9% of comments betrayed an
understanding of the manipulation. Further, participants did not seem to agree with the experimenter
assumption that Parent B had both more negative and positive attributes. Without being asked to comment on
it, 19% of participants explicitly stated Parent B is an unfit parent simply because s/he has an “extremely active
social life.” This perhaps suggests the original experiment may lack construct validity, and participants do not
seem to interpret the stimulus materials in the manner hypothesized (Parent B having both more negative AND
positive attributes).
Tversky & Kahneman (1986): Even though they were not explicitly asked for this information, about 10% of
participants indicated they did not see the “Programs” as complementary. This is actually a valid interpretation!
Given this interpretation, “400 people will certainly die” does not imply that “200 will certainly live,” but
rather, “one can be certain at least 400 out of 600 will die, maybe 450, maybe 575 will die.” “Two hundred will
live” was taken by some to mean “with Program A at least 200 will live.” This does not actually tell one how
many will die! Thus with Program D one does not know if anyone will die. Given this interpretation, it is not
only rational to choose A and D but it also does not constitute a framing effect in any way, shape or form! One
hundred percent of participants who “switched” answers chose programs A and D; nobody chose B and C! This
again suggests the original experiment may lack construct validity.

Conclusion
These results also suggest the “between-subjects assumption” was in these cases unwarranted; e.g., one
would think that when presenting both Parents A and B to the same participants at the same time that no one
would both award and deny custody to the same person! And yet, within subjects, 25% of participants did just
that! This indicates that even with such a clear-cut, either-or, accept/reject decision presented within subjects,
many participants do not realize their choices should be complementary! Thus, within subjects replication
clearly did not make the design transparent.
[1] M. Birnbaum, Controversies in Psychological Measurement, Social Attitudes and Psychological Measurement (Ed. B. Wegener), pp.
401-485. 1982.
[2] G. Keren, Between or Within-Subjects Designs: A Methodological Dilemma, A Handbook for Data Analysis in the Behavioral Sciences
(Eds. G. Keren & C. Lewis), pp. 257-272. 1993.
[3] M. Birnbaum & B. Mellers, Bayesian Inference: Combining Base Rates with Opinions of Sources Who Vary in Credibility, Journal of
Personality and Social Psychology, 45, pp. 792-804. 1983.
[4] A. Tversky & D. Kahneman, Rational Choices and the Framing of Decisions, Journal of Business, 59, pp. 251-278. 1986.
[5] E. Shafir, Choosing Versus Rejecting: Why Some Options Are Both Better and Worse than Others, Memory and Cognition, 21, pp. 546556. 1993.
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A Comparison of Two Note Taking Methods in a Secondary
English Classroom
Keil Jacobs*
Department of Curriculum and Instruction, College of Education

Recent educational research and scholarship calls note taking one of the research based strategies
that help improve student achievement. I reviewed some of the literature on note taking and found that
researchers agree that note taking is useful. I found descriptions of several different methods of note
taking, and I wanted to investigate the relative usefulness of some of the methods. After studying some
literature about two different styles, the Cornell note taking system and guided notes, I taught these
methods to two different classes. I then gave both students the same test over the same content and
found that students’ performances differed depending upon which note taking method they used.

Marzano, Pickering, and Pollock (2001) identify note taking as one of the research based strategies for
increasing student achievement. Although researchers seem to agree that note taking is beneficial, they may
disagree on the reason for this effectiveness. Beecher’s (1988) analysis of note taking research identified a
common theme: encoding versus external storage. If, as researchers such as Stahl, King, and Henk (1991)
suggest, encoding is the most important aspect of note taking, then note taking helps students learn through
additional processing of information—the process of a brain transferring the information into a different format
helps the student learn the information. On the other hand, researchers who support the “external storage”
benefits of note taking suggest that the primary benefit of note taking is that it allows students the opportunity to
review relevant information in an accessible format when necessary—such as in preparation for a test.
My research suggested several different note taking methods, and this research focused on two of those
methods: guided notes and Cornell notes. Guided notes provide a framework for students to locate relevant
information in a text or lecture by using prompts such as fill-in-the-blank statements or partial outlines. This
system focuses on the “external storage” benefit of note taking because it requires a low degree of processing on
the part of the student. Cornell notes (named for Cornell University, where the system was developed) are more
learner-directed, for they do not prompt the student for information. Instead--as documented by Cornell’s
website (2002), students divide a page into three sections: one for notes, one for questions, and one for a
summary. During the lecture or reading, students write important information in the notes sections, then write
questions about the information in the questions section, and finally, summarize each page of notes in the
summary section. This method focuses on the “encoding” benefits of note taking, for it requires a high degree of
processing on the part of the student.

Experiment
After reviewing the research and considering needs of my students, I focused my research into the
following question: how does the effectiveness of the use of guided notes compare to that of Cornell notes in
my classroom? I planned my research by selecting two sophomore level English classes, each with twenty-nine
students. The overall mean class grade of both classes was similar, and the male to female ratios were also
similar.
The experiment began with both classes completing a survey regarding their attitudes and perceptions
about note taking. For the next step, both classes read a selection and take notes in whatever manner they chose,
then took a quiz after studying those notes. I used this activity to gain information about student performance
and attitudes before they studied either guided notes or Cornell notes. Next, I taught the two selected note taking
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systems to the respective classes (One class learned guided notes; one class learned Cornell notes.) Each class
then had a “practice” session with a second reading selection to gain experience with the note taking methods.
After the practice story, both classes read a third selection and took notes using their new note taking strategies.
Again they were allowed to study their notes before taking a quiz over the reading. Once students learned their
scores on the final quiz, they completed a post-survey (the same as the pre-survey) to again measure their
attitudes about note taking.

Results
Students in both classes performed better on the quiz after the intervention (learning the note taking
method). Students using the guided notes method showed a larger increase than the Cornell group, from 51
percent correct to 84 percent correct. Students in the Cornell group showed a smaller increase, from 56 percent
to 61 percent, but students in this group were better able to answer higher-level questions than those in the
guided notes group.
Discussion
Based on these results and observations, I find that both of these note taking systems has the potential
to be an effective classroom tool. The increase in scores from the pre-intervention quiz to the post-intervention
quiz among the students in the guided notes class is compelling, especially when the Cornell group did not
show such an improvement. Many student comments from the guided notes group indicated the students
thought they learned more using guided notes. They were undoubtedly better able to recall information than the
Cornell group, especially when the quiz prompt matched the notes prompt. This type of recall may be
particularly useful when students need to learn new information that can be memorized, such as names of
people and places in history classes, or characters and their traits in English classes.
My observations indicated that the Cornell method, on the other hand, may be more valuable to
students when they need to synthesize and apply information, but the results on the post-intervention quiz
(which primarily included recall questions) were below those of the guided notes group. The Cornell system
should be useful in classes such as mine, in which I often ask students to synthesize information or make
connections between a text and their own lives.

Conclusions
Based on my research, both of these note taking methods have the potential to be effective teaching
and learning tools. The guided notes method should be more effective when information requires knowledge,
recall, or basic comprehension, while the Cornell method (once students are able to use it properly), seems to be
more effective when the synthesis, application, or evaluation is required of students.
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Do Babies Increase Vocabulary by Viewing Baby Media?
Tara Carlson, MS* and Kathy Strattman, PhD
Department of Communication Sciences and Disorders, College of Health Professions

Abstract. The American Academy of Pediatrics recommended that children under two years of age not watch TV or other
electronic screens; however, the number of videos targeted at this age group continues to increase. Marketers claim their
products will increase vocabulary and cognitive abilities; however, there is a lack of empirical studies. Research on brain
development indicates that babies learn best by having salient experiences and interacting with their caregivers (Gopnik,
Meltzoff, & Kuhl, 1999). Because of the possibility that some positive language learning can occur due to media viewing,
more research is needed in this area with a focus on very young children. There is an abundance of information available
about the positive relationship between vocabulary and home literacy routines (Foy & Mann, 2003; Senechal, LeFevre,
Thomas, & Daley, 1998; van Kleck, 2006). Research is needed comparing the increase in vocabulary that occurs as a result
of viewing baby media with that of shared book reading.
Twelve children (12-30 months) were assigned to one of three groups during this 4-week study. Each week, Group
1 watched a 10 minute segment of a DVD “edutainment” program targeted at this young age group. Group 2 parents read
books to their child for the same amount of time as the DVD group. Books were the DVD companions and covered the same
vocabulary terms as the DVD. Group 3 was considered the control group and only pre- and post-testing were completed
with no books or DVDs introduced. Differences between weekly pre- and post-tests revealed greater overall gain by the
group that was read books.

1. Introduction
As a mother of a one year old boy with asthma, I found myself searching for a way to keep him sitting still for
30 minutes twice a day during his breathing treatments. After exhausting myself with attempts at reading and
singing, I decided that maybe TV was the answer. I did not want him watching whatever program happened to
be on the set at the time of the treatments, so I sought out videos of “substance.” I did some reading of DVD
covers at the local book store and decided on several videos offered by Baby Einstein™. I went home, started
the video, and my son was immediately enthralled. Several months later, I started work on my doctorate.
Through my studies, I became increasingly interested in early child language and literacy development. As I
learned more about the development of babies, I remembered my experience with the baby DVDs and
wondered why my son was so enthralled and what, if anything, was he learning while viewing. As I looked
further into the products, I learned that the statements on the DVD covers and the manufacturer’s website were
not research-based, but rather parent testimonials. I had selected the DVDs because I was under the assumption
that the covers were factual, that I was helping my child develop vocabulary, increase cognitive abilities, and
get ready for school. The realization that these statements may or may not be true caused me to want to probe
further.

2. Experiment, Results, Discussion, and Significance
Experiment
Twelve families with a young child, 12-30 months, were asked to participate in a 4-week study designed to
compare the effects of viewing a DVD with the effects of being read a book on vocabulary development. Both
the DVD and book introduced the same thematically based vocabulary terms.
At the beginning of the study, parents completed a questionnaire about their child’s normal television viewing
habits including information about favorite programs, amount of viewing time each day, favorite non-television
activities, and the daily amount of time spent with books. A pretest of receptive vocabulary was administered
using picture cards of vocabulary terms that were introduced in the books and DVDs.
Each week the DVD Group was asked to watch a 10 minute segment of a DVD with vocabulary targeted at this
young age group. The parents were instructed to have the child watch the video six times during the week. The
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parents were instructed that they may view the video with their child; however, they were not to interact with
the child while the video is running or review any of the vocabulary being promoted on the video.
Each week the Book Group parents were asked to read books to their child for the same amount of time as the
DVD segment running time. These books were companion books whenever possible and covered the same
vocabulary terms as the DVD. Parents were instructed not to make extratextual comments during the readings.
The parents and children in each of the groups were video taped in order for the researchers to document the
amount of parent-child interaction that occurred during the assigned activities. These activities continued for
four weeks with new thematic vocabulary terms being introduced weekly. At the end of each week, the
researcher presented the child with receptive vocabulary recognition tasks covering that week’s vocabulary
terms. The final group of participants was considered the Control Group. The parents filled out the parent
survey and the child was tested using the same receptive vocabulary cards as those used with the Book and
DVD Groups. One week later the child was tested again with no introduction to the book or DVD vocabulary
terms during the time between tests.
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Fig. 3. Amount of overall vocabulary growth

Discussion

A greater overall gain was made by Book Group when compared to the DVD Group. The two greatest
vocabulary gains were made by the two youngest participants in the Book Group. Most of the children in the
DVD Group made only minimal gains. While the targeted vocabulary varied greatly by company and theme, the
vocabulary associated with the Bee Smart products resulted in the best overall performance by all children. The
vocabulary terms were all nouns but were not organized into any overarching theme. The poorest overall
performance was associated with the Brainy Baby® Left Brain products. These products introduced vocabulary
focused on concepts such as colors and shapes.

3. Conclusions
Four children were assigned to each of the following groups: books, DVDs, or control. They participated in
receptive vocabulary tests to determine which experimental condition increased vocabulary. It was found that
the Book Group made greater gains than the DVD Group.
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Optimal distillers distribution planning in an ethanol supply chain
Qamar Iqbal
Department of Industrial and Manufacturing Engineering, College of Engineering

Abstract. The ethanol industry in the United States is expanding rapidly, consequently, the amount of
coproducts called distillers feed is also expanding at a rapid rate. These distillers can be fed to cattle because
they are excellent source of protein, energy and phosphorus. As they are much cheaper than corn and soybeans,
a successful attempt to replace corn and soybeans with distillers feed may provide significant advantages to
both ethanol producers and the feedlots. In this paper we propose a supply chain model which minimizes the
overall cost of distribution of distillers. We will present a case study on Kansas Ethanol plants.
Introduction
Since producing distillers does not require building new plant or purchasing new machinery. They are just a
welcome co-product (or by product) of corn fermentation during ethanol production. Ethanol owners can make
good revenue with good marketing of distillers. They produce 3.2 millions metric tons of dried distillers grains
plus solubles annually [1]. Kansas is rich in feedlot industry so distillers can be fed directly from ethanol plant
to these feedlots in wet or dry form which will save the cost of drying. Innitially the distillers are in wet form
after ethanol fermentation. This form of distillers are called wet distillers which are mixed with solubles for
preservation, the end product is named as wet distillers grains plus solubles (WDGS). As the wet distillers have
low shelf life (3-5 days) it is usually dried to store it for longer time. This product is named as Dry distillers
grains plus solubles (DDGS).
Although other feeds like corn and soybean are extensively used in feedstock industry but due to lack of
research the distillers grains has not obtained a position of primary feedstock in this industry especially in
Kansas [2]. Confusion always rises whether DDGS or WDGS should be promoted in Kansas. The objective of
this research is to ascertain that whether DDGS or WDGS is less costly as a feed for live cattle. The research
will also show that in Kansas which ethanol plants should transport to which feedlot points to minimize supply
chain cost.

Experiment, Results, Discussions, and Significance
The distillers are transported from ethanol plant to feedlots by truck in Kansas. The total capacity of ethanol
plants in Kansas to produce distillers is 2676.5 MGY and the total demand of distillers in live stock industry
reaches to 1593.7 MGY [1]. We have used network optimization model both for wet and dry distillers.
Min

n

m

i=1

j =1

∑ ∑

Cij Xij
n

Demand constraint

∑

Xij = Dj

for j=1,…..,m

Capacity constraint

∑

Xij ≤ Ki

for i=1,…..,n

i=1
m

j =1

 Cij
=
Cost of shipping one unit from plant i to customer points j.
 Ki
=
Capacity of the plant.
 Dj
=
Annual demand from customer point j.
 m
=
Number of demand point (customer points)
 n
=
Number of plant locations.
 Xij
=
Quantity shipped from plant i to customer point j
WDGS contains 70% moisture so its transportation cost is higher than that of DDGS which contains only
10% moisture but it incurs additional cost of drying. A break analysis is conducted between WDGS and DDGS
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cost when it reaches to end customer. Break even point of wet and dry distillers came out to be 39.978 miles
which confirms that if the distance between livestock and ethanol point is less than 39.978 miles, then its
cheaper to ship WDGS. The above model suggests which ethanol plant should transport distillers to which
feedstock points to minimize the cost. In case of WDGS the model has been used for those ethanol plant and
feedlot points whose linear distance is less than 39.978 miles. Similarly for DDGS the data points are those
ethanol plants and feedlots whose linear distance is no less than 39.978 miles.

Conclusion
This study reveals that it’s not always advisable to ship WDGS. The practice of transporting WDGS to more
than 39.978 miles should be avoided. Likewise, DDGS is an excellent candidate when distance between
customer and shipper is large. Live stocks in Kansas should use distillers instead of corn or soybeans to
minimize the cost of feed to live cattle because Kansas is rich in feedlots and distance between ethanol plants
and feedlots is not high. The methodology used in this research is also valid to other state in the United States.
Acknowledgements
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Uncertain Location Routing Problem (LRP) Integrated to
Inventory Considering Space Limitation
S.Reza Sajjadi*, S.Hossein Cheraghi
Department of Industrial and Manufacturing Engineering, College of Engineering

Abstract. An optimal supply chain management system has a direct effect on the performance of any enterprise and could
result in substantial cost savings. Successful supply chain management involves many decisions relating to the flow of the
products. The decisions fall into three levels: strategic, tactical, and operational differentiated depending on the time horizon
during which the decisions are made. Since decisions at these three levels are interdependent, optimizing at individual levels
will lead to sub-optimal solution for the network. In this study, location as a strategic decision is combined with two tactical
decisions: routing and inventory. First, location and routing decisions are combined to form location-routing problem (LRP).
LRP can be defined as solving the following three sub- problems at the same time: locating one or more plants and
warehouses among a set of potential plants and warehouses, assigning customers to selected depots, and determining routes
from selected depots to assigned customers to minimize the cost of the supply network. Then, to make further improvements
in the network, it is proposed to integrate an inventory model under the fixed interval order policy to the LRP. Since in the
real world application, warehouses are limited by space capacity, a third logistic party copes with the space limitation if
needed. Moreover, it is assumed that customers demand their multi- products requirement under stochastic condition. To
solve such a model a heuristic solution is proposed.

1.

Introduction
As defined by Chopra and Meindl [1] “a supply chain consists of all parties involved, directly or indirectly,
in fulfilling a customer request. The supply chain includes not only the manufacturer and suppliers, but also
transporters, warehouses, retailers, and even customers themselves”. Improvement in supply chain can be made
through its two main activities: production and logistics. While the former is associated with in plant activities
such as production planning, material handling, and shop floor tasks, the later considers the procurement of raw
materials from suppliers to manufacturing plants and then transportation of finished goods from manufacturing
plants to retailers. This study considers the logistics part of the supply chain. Although the improvement of the
supply chain processes is achievable by optimizing its divers such as facility, inventory, and transportation
individually [1], due to the correlation existing among the drivers, integrating them allows even more savings.
Locating facilities and determining the routings as two logistical drivers of the supply chain can be integrated to
improve the supply network. Location and routing may be combined to form location- routing problem (LRP).
An LRP can be seen as the simultaneous consideration of location of facilities, allocation of customers to
facilities, and determining routings from facilities to customers in one model. While LRP considers the
integrity, it relaxes the direct customer deliveries allowing multiple visits.
Although many LRP models have been researched well, integration other parts of logistic drivers such as
inventory has not been studied well. Decision on the inventory can dramatically change the supply chain
efficiency. A more efficient supply chain network can be gained by integrating inventory with LRP. It is also
noticeable that most of the work in the literature on LRP consider a situation with a single product. However, in
practice, multi product condition describes the actual circumstances better. Another practical issue which has
not been integrated with LRP is the decision that companies make on the third party logistics to overcome their
space shortage constraint. This work is a study of location-routing problem integrated with an inventory model
where decisions on location, routing, and inventory are made at the same time. A three layer logistic network
including plants at the first level, distribution centers (DC) at the second level, and customers at the third level
is considered. The goal of this study is to select one or more plants among a set of potential plants, one or more
DCs among a set of potential DCs, assigning customers to selected DCs, and determining inventory levels at
DCs to minimize total cost of the system. In order to capture reality, it is assumed that customers demand their
multi- products requirements under uncertainty while third party logistics will cover any storage capacity
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shortages. Moreover, homogenous vehicle fleets transfer goods from distribution centers to customers, which
means that all vehicles have the same capacity.

2.
Problem Definition
The problem under consideration is a three layer location- routing problem (LRP) consisting of plants (first
layer), depots (second layer), and customers (third layer) integrated with the inventory model under fixed
interval policy. In such a network, products are transferred from plants to depots and from there to customers.
Located at the pre-determined locations, customers demand their requirements stochastically. The goal is to
select locations for plants and DCs among sets of potential locations, allocate customers to DCs, find routes
from DCs to customers, and determine the order intervals and maximum inventory at depots so as to minimize
total network cost.
Development of a mathematical model

This problem is modeled as a mixed integer linear programming problem. There are five sets of variables in
this model of which three sets are binary. The binary variables are defined as follows: The first set of variables
indicates the routing decision which equals one if there is a route between two predetermined nodes (for
instance node i and j) and zero otherwise. The next set of variables is the location which decides whether a
supply point (plant and depot) should be open (=1) or not (=0). Allocation variables are the third set of variables
in the proposed problem. When a customer is assigned to a depot, the corresponding allocation variable will be
equal to one; otherwise zero. Two sets of non-negative variables include quantity variable implying the number
of products shipped from a plant to a depot and the third party logistics variable indicating the third party
decision. If a depot needs to use a third party, the value for that particular depot is as much as the space
limitation. A single objective function considers the total annual cost of the network including the fixed cost of
opening one or more plants and depots, direct transportation cost which is equal to the shipment cost of
products from plant (s) to depot (s), and inventory cost. When a third party logistics is needed, the
corresponding holding cost will be added to the inventory cost. The constraints of the network include the
routing, allocation, and capacity constraints.
Generation of solution approach

Since the proposed model is categorized as Np-hard class, a two phase heuristic method is applied to solve it.
The problem is divided into two sub-problems; location- allocation, and routing. In the first phase a heuristic
algorithm identifies the location of the plants and depots and assigns customers to the depots. Using feedback
from the first phase, the vehicle routing problem (VRP) is solved by another heuristic algorithm in the second
phase. The results are plugged into the first phase and the algorithm is repeated until a termination criterion is
satisfied.

2.3 Computational Analysis
Different sizes of the problem are solved by the developed algorithm and results are reported for the best
solution. Since it is not guaranteed to achieve an optimal solution, the results are reported as the best solution
rather than optimal solution. Moreover, the solution obtained from the proposed LRP integrated with the
inventory (LRIP) and that of the decomposed LRP and the inventory are compared to indicate that the integrity
will improve the objective function value.

3. Conclusion
Since a large potential improvement exists in any supply chain network, this proposal presents a model to
improve the logistical part of the supply chain. This study presents a model in which location, routing, and
inventory decisions are combined together to improve the supply chain. To capture the reality some feature such
as multi- products assumption, probabilistic demand and third party logistics are considered in the model.
Presenting the mixed- integer programming of the proposed model, a two phase heuristic approach is presented
to solve the model.
Reference
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Expression of a Novel Follicle-Stimulating Hormone
Glycoform Relating to Fertility
Tran, T.*, Bousfield, G.R., and Shuai, B.
Department of Biological Sciences, College of Liberal Arts and Sciences

1. Abstract
Gonadotropic hormones, luteinizing hormone
(LH) and follicle-stimulating hormone (FSH), play
significant roles in follicular development and
maintenance of the estrous cycle. FSH specifically
functions to stimulate follicle growth, estrogen
synthesis and serve as a selection factor for
dominant follicles, which are essential to maintain
fertility. FSH exists in two glycoforms:
diglycosylated
FSH
(DiGlycFSH)
and
tetraglycosylated FSH
(TetGlycFSH).
The
DiGlycFSH contains carbohydrates on the α
subunit only, while TetGlycFSH has carbohydrates
on both α and β subunits. Pituitary extraction of
FSH shows that in young reproductive age women,
the DiGlycFSH is more abundant than
TetGlycFSH, whereas post menopausal women
have more pituitary TetGlycFSH. Bioassay of
DiGlycFSH shows that it has greater biological
activity than TetGlycFSH. Due to limited
availability of DiGlycFSH, bacterial expression of
recombinant human (h)FSH (rec hFSH) is needed
to provide sufficient glycoform for structural and
biological studies. We report our efforts towards
synthesis of DiGlycFSH, which involves
expression of rec hFSHβ, separation, purification
from soluble and insoluble fractions, folding, and
reassociation with human chorionic gonadotropin
(hCGα). Protein function will be characterized by
receptor binding and steroidogenesis assays.
2. Introduction
FSH is a member of the glycoprotein hormone
family, which also includes thyroid stimulating
hormone (TSH), luteinizing hormone (LH), and
chorionic gonadotropin (CG) [1]. Of these
members, FSH, LH, and CG are gonadotropins,
while TSH is a metabolic hormone. Glycoprotein
hormones are heterodimers produced by the
anterior pituitary gland and placenta. They are
composed of α and β subunits of which the α
subunit is common to all glycoprotein hormones
[1]. The β subunit is different for each member of
the glycoprotein hormones, and it determines the
function of each hormone.
FSH has four N-linked oligosaccharides, two are
attached to each α and β subunits. The purposes of
N-glycosylation are to facilitate folding, stabilize
the heterodimer,
extend the half-life of the
glycoprotein in the serum, as well as activate the

receptor. The α subunit glycosylation sites are
conserved in all mammalian species at Asn56 and
Asn82, except in humans, in which the α subunit is
glycosylated at Asn52 and Asn78 due to the absence
of four N-terminal amino acid residues. Asn52/56
oligosaccharide is important for both LH and FSH
biological activity [2]. The glycans at Asn78
function in subunit stabilization and aid in proper
folding of the α subunit [3]. Asn78 glycans are also
involved in FSH signal transduction [4,5]. Due to
N-terminal heterogeneity involving loss of residues
1 and 2, hFSHβ glycosylation sites are located at
either Asn5 and Asn22 or at Asn7 and Asn24.
Western blot analysis of FSH using monoclonal
antibodies, such as hFSHβ-specific RFSH20 or
hFSHβ peptide-specific PO3, reveals two gel
bands, one at 21 kDa and another at 24 kDa [6,7].
Mass spectrophotometry analysis of 21kDa hFSHβ
revealed two peaks one at m/z 12,566 and the other
at m/z 12,361 representing the 1-111 and 3-111
residue isoform peptide masses, respectively. The
24 kDa hFSHβ preparation provided a series of
ions ranging from 13,450-13,900, consistent with
the presence of at least one N-glycan. Amino acid
sequence of each band confirmed that 21 kDa form
had no carbohydrates attached while the 24 kDa
form had both carbohydrates attached. Human FSH
samples collected from the pituitaries of two sets of
females, one group of three 21-24 years of age and
a second group of three aged 71-81 years, showed
that DiGlychFSH was more abundant than
TetGlychFSH in all the younger females of
reproductive age while TetGlychFSH was more
abundant in the older, postmenopausal females
(Unpublished data). Biological activity analysis of
purified
DiGlychFSH
and
TetGlychFSH
glycoforms indicates that DiGlychFSH has greater
receptor binding affinity and biological activity
than TetGlychFSH.
The overall hypothesis in our lab is that
DiGlychFSH and TetGlychFSH are the two
functionally significant hFSH glycoforms in the
human pituitary. Both glycoforms vary in
abundance during the menstrual cycle in women
and DiGlychFSH declines in abundance at
menopause. Because DiGlychFSH is cleared from
circulation significantly faster than TetGlychFSH,
the loss of the more rapidly cleared glycoform may
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The bacterial cells were cultured in 200 mL LB at
37oC until OD600 reached 0.8-1 and then induced
with 1 mM IPTG for 3 hours at 30oC. A small
sample of the culture was used for Western blot
analysis to detect rec hFSHβ using monoclonal
antibody PO3 (Fig. 1). The remaining culture was
centrifuged to pellet the cells. The cell pellet was
incubated with 1 mg/mL lysozyme and sonicated to
lyse the cells. The soluble and insoluble protein
fractions were separated by centrifugation. The
inclusion body was further purified by washing in
50 mM ammonium acetate, pH 5.0, containing 1%
Triton-X100. Reverse phase HPLC detection of
reduced and alkylated sample of inclusion body
protein indicated that it achieved > 90% purity. The
soluble fraction was purified by using Affi-Gel
Blue affinity chromatography, which can bind the
parallel Cys knot loops 1 & 3. The bound fraction
was desalted by Superdex 75 gel filtration.
3. Conclusions
We have successfully expressed rec hFSHβ
protein in the E. coli Origami strain. The inclusion
body hFSHβ preparation achieved >90% purity.
For soluble fraction, we are facing a challenge
purifying the protein. Our next step is to fold rec
hFSHβ and combine it with hCGα to form a
functional hormone. We will then test the
biological activity of rec hFSH hormone with
receptor assays and steriodogenesis assay.
4. Acknowledgment
I would like to thank Dr. V. Butnev for showing
me how to do Western blots and receptor-binding
assays.

contribute to the significant postmenopausal rise in
circulating hFSH.
Historically, hFSH has been primarily isolated
from pooled pituitary tissue and postmenopausal
urine. The amount of DiGlychFSH recovered from
these sources is limited because it only represents
15-20% of the total hFSH and because it is difficult
to purify. Therefore, we want to develop a system
in which we can synthesize sufficient DiGlychFSH
for characterization in biological studies.
Expressing rec DiGlychFSH using a bacterial
system has several advantages. First, prokaryotes,
such as E. coli, lack the ability to perform Nglycosylation. Second, the expression system is
low in cost and mg quantities of protein can be
synthesized in 3 hr, while in 48 hr, only µg
quantities can be obtained from mammalian cell
cultures. Moreover, bacterial expression can be
scaled up more rapidly than when using a
eukaryotic cell line.
2. Experimental Results and Discussion
The plasmid, pKR8, that contains the cDNA
sequence for hFSHβ was amplified using PCR
primers based on coding region of hFSHβ. The
forward
primer
was
5’gaattcgatgaagacactccagtttttc3’ and the reverse
primer was 5’gtcgacttctttcatttcaccaaagga3’. The
hFSHβ gene sequence was cloned and sequenced
to confirm that no mutation in the sequence
occurred during amplification
before cloning into the expression vector PET33b(+).
Figure 1. Detection of expression of rec hFSHβ
A. SDS-PAGE gel of expressed protein. Samples
collected from 5mL of bacterial cells induced with
1mM IPTG for 3 hours. The soluble fraction is
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and biosynthesis. In: Neill JD (ed.) Knobil and Neill:
Physiology of Reproduction, vol. 1, 3rd ed. San Diego: Elsevier;
2006: 1581-1634
[2] Matzuk, M.M., Keene, J.L., Boime, I.., 1989. Site specificity
of the chorionic gonadotropin N-linked oligosaccharides in
signal transduction. J. Biol. Chem. 264 (5), 6
[3 Erbel, P.J.A., et al., 2002. Studies on the relevance of the
glycan at Asn-52 of the alpha-subunit of human chorionic
gonadotropin in the alpha-beta dimer. Biochem. J. 264(2), 485495.
[4] Bishop LA, Robertson DM, Cahir N, Schofield PR. Specific
roles for the asparagine–linked carbohydrate residues of
recombinant human follicle stimulating hormone in receptor
binding and signal transduction. J. Mol. Endocrinol. 1994; 8:
722-731.
[5] Flack MR, Froehlich J, Bennet AP, Anasti J, Nisula BC.
Site-directed mutagenesis defines the individual roles of the
glycosylation sites on follicle-stimulating hormone. J. Biol.
Chem. 1994; 269: 14015-14020.
[6] Bousfield, G.R., et al. 2007. All-or-none N-glycosylation in
primate follicle-stimulating hormone β-subunit. Mol. Cell
Endocr. 86(8), 40-48.
[7] Walton, W.J. et. al. 2001. Characterization of human FSH
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86(8): 3675-3685.

diluted to 1:5 and uninduced, inclusion bodies and
total cells are diluted 1:100. The arrow indicates
the expected size of rec hFSHβ. B. Western blot of
rec hFSHβ. The primary antibody was anti- hFSHβ
peptide monoclonal PO3. The control used was 1
µg pituitary hFSH and the arrow indicates the two
different molecular weight bands that correspond
to di- and tetra-glycosylated hFSH.
The resulting expression vector was then
transfected into an E. coli strain called Origami.
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Teacher training for Head Start classrooms
Desirae A. Moreno*, Christy L. Just*, Dr. James Snyder, PhD.
Department of Psychology, Fairmount College of Liberal Arts and Sciences

Abstract. The goal of this study was to provide Head Start teachers with specific skills in developing positive relationships
with students and in more effectively managing problematic child behavior in the classroom. The hypothesis was that
teacher behavior management training (BMT) would reduce child problem behavior and create a more supportive social
environment in Head Start classrooms compared to standard teacher practices, or treatment as usual (TAU). Ten teachers
serving twenty classrooms in three centers received six hours of specialized training in addition to training as usual, while
seven teachers serving fourteen classrooms in two centers received training as usual. Training as usual consisted of standard
teacher training provided by Head Start. BMT entailed the addition of 6 hours of group teacher training grounded in “The
Incredible Years: Promoting Positive Academic and Social Behaviors” approach, and individualized in-class mentoring.
Repeated measures ANOVAs (group X time) were used to assess group differences in change in children’s behavior from
fall to spring of the school year. There was a significant group X time interaction (p = .013) in observed rates of child
disruptive and aggressive behavior which increased over time in the TAU group and decreased in BMT group.

1. Introduction
Head Start program seeks to enhance the physical health, social-emotional competence, cognitive
development, and school readiness of children from economically disadvantaged families. The goal of this
study was to provide Head Start teachers with specific skills in developing positive relationships with students
and in more effectively managing problematic child behavior in the classroom. The hypothesis was that teacher
behavior management training (BMT) would reduce child problem behavior and create a more supportive social
environment in Head Start classrooms compared to standard teacher practices, or treatment as usual (TAU).

2. Experiment, Results, Discussion, and Significance
Ten teachers serving twenty classrooms in three centers received six hours of specialized training in
addition to training as usual (BMT treatment condition), while seven teachers serving fourteen classrooms in
two centers received training as usual (TAU control condition). Training as usual consisted of standard teacher
training provided by Head Start. BMT entailed the addition of 6 hours of group teacher training grounded in
“The Incredible Years: Promoting Positive Academic and Social Behaviors” approach, and individualized inclass mentoring. BMT training focused primarily on using positive behavioral supports to promote constructive
child behavior. To assess the impact of BMT compared to TAU, the behavior of five children from each
classrooms was observed, three of whom were identified by the teacher in the fall of the school year as
displaying problematic behavior and two as not displaying problem behavior. Observational data were collected
in a baseline (fall) to post-treatment (spring) design, and consisted of naturalistic observations of the behavior of
target children and peer behavior toward those children. Observers were blind to intervention status.
Repeated measures ANOVAs (group X time) were used to assess group differences in change in
children’s behavior from fall to spring of the school year. There was a significant group X time interaction (p =
.013) in observed rates of child disruptive and aggressive behavior which increased over time in the TAU group
and decreased in BMT group. There were also marginally significant group X time interactions (.10 < p > .05)
in observers’ ratings of the overall peer behavior toward the target children, with reductions in peer rejection
and aggression in the BMT but not in the TAU classrooms.
This study indicates that brief and affordable teacher training in behavior management skills reliably
decreases children’s disruptive and aggressive classroom behavior. These results are salient and promising for
two reasons. First, they were engendered in classrooms serving economically disadvantaged children who
evidence increased risk for behavior problems. Second, reductions in aggressive and disruptive behavior were
apparent even
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for children who were nominated by teachers as evidencing the most serious behavior problems, and in the
social reactions of peers to those children. Enhancing the social adjustment of children in preschool programs
provides the foundation for children’s school readiness in social-emotional domains, and is also likely to
facilitate children’s attention to early literacy and numeracy instruction.

3. Conclusions
The results of the analysis support the stated hypothesis, in that BMT both significantly reduced child
aggressive and disruptive behavior as well as peer rejection and aggressive acts toward target children.
Additionally, BMT shows a reduction of problem behavior and an increase in supportive social environment
over and above TAU. This program shows promise in reducing problematic behavior in high risk children and
those with serious behavior problems, as well as increasing social-emotional functioning in preschool children.
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Bariatric surgery in the morbidly obese and the improvement in
stress urinary incontinence: A retrospective chart review
Chris J. Dudley*, Timothy Quigley, MPH, PA-C, Elizabeth Ablah, PhD, MPH,
Bobbie Paull-Forney, RN, James E. Early, MD
Department of Physician Assistant, College of Health Professions

Abstract. Obesity in America is reaching epidemic
stages. An underlying co-morbidity of obesity is stress
urinary incontinence. Purpose: The purpose of this study
was to examine the relationship between bariatric
surgery in the obese patient and changes in their stress
urinary incontinence. Methods: This retrospective chart
study looked at 89 patients who had reported some level
of urinary incontinence prior to bariatric surgery.
Patients’ levels of incontinence, body mass indices
(BMI), and weights were measured before surgery and at
4, 8, 12 weeks, 6 months, 1, 2, 3, and 4 years after
surgery. Of the 89 subjects, 100% reported some level of
urinary incontinence prior to surgery. All subjects were
women (age 46 + 22 years) and all underwent gastric
bypass surgery. Results: Of the 89 patients, 63% showed
some improvement or resolution in their incontinence
after 4 weeks. Of the 78 reporting patients 89% showed
resolution of incontinence at 1 year. Conclusion:
Bariatric surgery reduced the prevalence of urinary
incontinence. One hundred percent of the patients with
stress urinary incontinence before surgery eventually
reported some improvement or resolution of their
symptoms after having the surgery. However, reductions
in excess body weight and BMI showed no significant
relationships with improvements or resolution of urinary
incontinence.

with weight concerns and weight-related problems.
Overweight and obesity are associated with a
variety
of
co-morbidities
that
include:
osteoarthritis, hypertension, gastroesophageal
reflux, stress urinary incontinence, depression,
diabetes, asthma, congestive heart failure, stroke,
and cancer [4]
One underlying co-morbidity of obesity
that affects 30-40% of obese patients is stress
urinary
incontinence
[5].
Stress
urinary
incontinence is defined as the state in which an
individual experiences a loss of urine of less than
50 mL occurring with increased abdominal
pressure [6]. Recent studies have shown varying
levels of improvement in urinary incontinence after
bariatric surgery [7,8].
In this study we examined obese patients
with urinary incontinence to evaluate the level of
improvement in their symptoms after bariatric
surgery.
2. Methodology
This retrospective chart review was
administered through the Department of Physician
Assistant at Wichita State University.
All participants had participated in the
Solutions for Life Surgical Weight Management
Program at Via Christi Regional Medical Center in
Wichita, Kansas. Only patients who met the
following criteria were included: patients must
have reported some level of urinary incontinence
prior to surgery and bariatric surgery must have
been performed.
Each patient was surveyed about their
level of urinary incontinence at an initial meeting.
Patients were asked if they had experienced stress
incontinence, what year it was diagnosed, and the
frequency of incontinence. Additional measures
included BMI, percent of excess weight loss, and
patients’ levels of stress urinary incontinence
Measurements were taken at initial meetings and

1. Introduction
Obesity in America is close to reaching
epidemic stages. Nearly two-thirds of the
population in America is overweight (BMI >
25kg/m2) or obese (BMI > 30kg/m2) [1]. The
percent of Americans at a healthy weight has
dropped from 51.2% in 1960 to 32.9% in 2002 [2].
In 1988, the percent of children ages 6 to 18 who
were considered obese was 4.6%. In 2002, that
percentage was up to 17% [2]. It has also been
estimated that 27% of United States health care
costs are related to obesity, overweight, and a lack
of physical activity [3].
This increase in obesity means that health
care providers are seeing more patients each year
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could formally tie the relief of incontinence to a
decrease in intra-abdominal pressure.
One possible explanation for this result in
our study is that the questionnaire was an
unverified self-report of patient incontinence.
Another possible explanation is that the intraabdominal pressure that is thought to cause the
stress urinary incontinence is not the true driving
force behind patient’s incontinence.
4. Conclusion
While 100% of patients who suffered
from stress urinary incontinence eventually
experienced improvement or complete resolution
of their symptoms after gastric bypass surgery, this
improvement did not correlate with a specific
amount of weight lost or a specific decrease in
BMI. Therefore, health care professionals can
show that by following established guidelines for
post-surgery management of weight, they will
experience some improvement in their urinary
incontinence.
Additional
research
of
specific
urodynamic functioning due to obesity and
subsequent weight loss due to gastric bypass
surgery could provide a better understanding of
why increased weight is associated with urinary
incontinence, and why any amount of weight loss
after surgery seems to improve or resolve patients’
symptoms.

followed up post-surgery through surveys at four
and eight weeks, and one, two, three, and four
years. Patients were asked to evaluate their postsurgical urinary incontinence as “resolved,”
“improved,” “no change,” or “worse.”
3. Results
All patients who had urinary incontinence
and had undergone a gastric bypass procedure
experienced improvement in their stress urinary
incontinence over time (up to 4 years postsurgery). After four weeks 21% of the 89 patients
experienced some improvement in their urinary
incontinence, whereas 35% reported resolution of
their incontinence. After six months, 74% of
patients reported improvement or resolution of
their incontinence.
At one year post-surgery, 17% of patients
reported some improvement in their incontinence
and 60% reported total resolution of incontinence.
While improvement and/or resolution of
urinary incontinence occurred in the majority of
patients, this study showed that there was no strong
correlation to either percentage of excess weight
loss or to specific levels of decrease in an
individual’s BMI. Some patients had gained weight
at differing times after their bariatric surgery and
still reported an improvement in their urinary
incontinence.
Table 1
Changes in urinary incontinence after surgery

Improve
4 weeks
8 weeks
6 month
1 year

Percent of Patients
Resolve No Change Worse
21
23
14
17

35
47
60
69

14
8
1
4

[1] Levi J, Juliano, C., Segal, L. F as in Fat How Obesity
Policies Are Failing In America: Trust for America's Health;
August 2006.
[2] Centers for Disease Control and Prevention (CDC). National
Center for Health Statistics (NCHS). National Health and
Nutrition Examination Survey Questionnaire, Hyattsville,
MD:U.S. Department of Health and Human Services, Centers
for Disease Control and Prevention, 2005,
http://www.cdc.gov/nchs/data/hus/hus04trend.pdf#069
[3] Anderson LH, Martinson BC, Crain AL, et al. Health care
charges associated with physical inactivity, overweight, and
obesity. Prev Chronic Dis. Oct 2005;2(4):A09
[4] National Institute of Health. Do You Know the Health Risks
of Being Overweight? In: U.S. Department of Health and
Human Services, ed: National Institute of Health; 2004
[5] Kral JG. Morbidity of severe obesity. Surg Clin North Am.
Oct 2001;81(5):1039-1061
[6] Mosby's Dictionary of Medicine, Nursing & Health
Professions. 7th ed. St. Louis, MO: Mosby Elsevier; 2006
[7] Kuruba R, Almahmeed T, Martinez F, Torrella T, Haines K,
Nelson L, Gallagher S, Murr M. Bariatric surgery improves
urinary incontinence in morbidly obese individuals. Surgery
for Obesity and Related Disease. 3 (2007): 586-591
[8] Burgio K, Richter H, Clements R, Redden D, Goode P.
Changesin Urinary and Fecal Incontinence Symptoms With
Weight Loss Surgery in Morbidly Obese Women. Obstetrics &
Gynecology. Nov 2007:110(5):1034-1040
[9] Bump RC, Sugerman HJ, Fantl JA, McClish DK. Obesity
and lower urinary tract function in women: effect of surgically
induced weight loss. Am J Obstet Gynecol 1992;167:392-399

# of patients
1
1
1
1

89
88
84
78

4. Discussion
It has been proposed that urinary
incontinence may be due to extra intra-abdominal
pressure created by excess weight in the abdomen
and pelvis [9]. It stands to reason that a loss in the
extra weight carried by patients after gastric bypass
surgery could be correlated to a decrease in the
incontinence from which they suffer. However, this
study showed that there was no strong correlation
to either percentage of excess weight loss or to
specific levels of decrease in an individual’s BMI.
A similar study recently found that eightytwo percent of patients in their study showed
improvement or resolution in urinary incontinence
symptoms,
but
no
correlation
between
preoperative/postoperative BMI or percentage of
excess body weight loss with improvement of
urinary incontinence could be found [7]. Neither
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Physical activity levels in children with
developmental disabilities during school
Erica Fenili*, Tara Osborne, Kristin Ewertz, Heather Farney
Department of Physical Therapy, College of Health Professions

Abstract. Current guidelines recommend that school-age children accumulate at least 60 minutes of moderate to vigorous
physical activity (MVPA) on most days of the week. However, little is known about the activity level of school-age children
with developmental disabilities (DD): To evaluate physical activity behavior patterns of children with DD during 3 school
settings: adapted physical activity (APE, 55 min), classroom (CR, 55 min), and recess (RC, 25 min). Participants were 14
youth (6 boys, 8 girls, 8.7+2.2 yrs) with DD. Heart rate (HR) was measured by telemetry (S410™ Heart Rate Monitor,
POLAR®) during APE, CR, and RC on three different days, respectively. HRs were downloaded to a computer via
SonicLink™. Resting HR (RHR) was measured on three days between 8 to 8:45 a m. while the child was read to and rested
on a beanbag. RHR was calculated as the mean of the 5 lowest HRs on the day that recorded the lowest RHRs (Logan et al.,
2000). Time spent in MVPA was determined by the mean time spent (min) above 1.25 RHR (>1.25 x RHR) in the three
school settings (APE, CR, and RC). For these three settings, average time spent at MVPA was 84.2+23.2 min. Given that
this only represents the morning session classes, these students were meeting and exceeding their recommended 60 minutes
of MVPA during the school day.

1. Introduction
For school-age youth, daily physical activity (PA) is essential for the promotion of health, growth and
development as well as reducing risk factors for adult onset of cardiovascular and metabolic diseases. Current
PA guidelines recommend that school-age children accumulate at least 60 minutes of moderate to vigorous PA
(MVPA) on most days of the week [1]. There is scarce information on the PA characteristics of youth with
developmental disabilities (DD). Therefore, the extent to which youth with DD meet recommended PA
guidelines has not been established.
Heart rate monitoring is commonly used to measure PA intensity in children and adolescents because
of its objectivity, reliability, and validity [2]. The purpose of this study was to evaluate PA behavior patterns of
children with DD in a school setting in terms of objectively measured intensity and duration. The school setting
was chosen in that all children, disabled and non-disabled, attend school and it is the primary institution for
promoting PA. PA was measured via heart rate monitoring during three school settings: adapted physical
activity class (55 min); instructional or classroom activity (55minutes); and recess (25 minutes).

2. Experiment, Results, Discussion, and Significance
Physical activity (PA) behavior patterns of children with DD was evaluated during 3 school settings:
adapted physical activity (APE, 55 min), classroom (CR, 55 min), and recess (RC, 25 min). Participants were
14 youth (6 boys, 8 girls, 8.7+2.2 yrs) with DD (See Table 1). Heart rate (HR) was measured by telemetry
(S410™ Heart Rate Monitor, POLAR®) during APE, CR, and RC on three different days, respectively. HRs
were downloaded to a computer via SonicLink™. Resting HR (RHR) was measured on three days between 8 to
8:45 a m. while the child was read to and rested on a beanbag. RHR was calculated as the mean of the 5 lowest
HRs on the day that recorded the lowest RHRs.
Using resting heart rates (RHR), activity intensity for each setting was calculated by the time spent
between 1.25 RHR (RHR x 1.25) to 1.49 RHR (1.25 x RHR to 1.49 x RHR) for moderate physical activity
(MPA) and above
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1.50 RHR (1.50RxHR) for vigorous physical activity (VPA). For each child per setting, the mean time (min) for
MPA and VPA was calculated from the three days. The time spend (min) in moderate-to-vigorous physical
activity (MVPA) for each setting was calculated from mean MPA plus mean VPA (MVPA = MPA + VPA).
The average time spent in MVPA for the morning classes (MVPA•min-1•day-1) was determined from sum of the
mean MVPA per setting (APE + IC + R) (see Table 2).
The results of this study suggest that when measuring PA of youth with DD via HR monitoring, the
participants in this study were meeting the recommended guidelines. It should be mentioned, however, that the
APE teacher has been national recognized for here creativity in developing curriculum for children with DD.
Additionally, most school districts have dropped their APE and have gone to inclusion PE (i.e., regularly
developing children with children with DD).

3. Conclusions
Given that the daily school schedule includes an additional recess after lunch, the children with DD in
this School District were meeting and exceeding their recommended 60 minutes of MVPA during school days.

4. Acknowledgements
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Pitetti.
[1] Department of Health and Human Services & Department of Agriculture. Dietary guidelines for Americans. Retrived July 10, 2006
from http://www.healthierus.gov/dietaryguidelines/
[2] Eston, R.G., A.V. Rowlands, and D. K. Ingledew. Validity of heart rates, pedometry, and acclerometry for predicting the energy cost of
children’s activities. J.Appl. Physiol. 84:362-371, 1998.

________________________________________________________________________________________________________________
_____
Table 1.
Descriptive Statistics
Child

Gender

1
2
3
4
5
6
7
8
9
10
11
12
13
14

male
male
female
male
female
male
female
female
female
male
female
female
male
female

Age

7.1
6.5
11.7
9.1
8.7
10.2
11.1
11.0
11.8
7.1
7.5
6.5
6.5
8.5

Height
(m)

Weight
(kg)

BMI
kg•m2

1.26
1.12
1.38
1.31
1.14
1.27
1.31
1.47
1.32
1.19
1.23
1.14
1.17
1.30

41.7
21.8
30.6
29.0
22.2
29.7
38.7
46.4
27.7
23.6
21.1
24.5
22.7
23.0

26.2
17.4
16.1
16.7
17.0
18.4
22.5
21.5
14.2
16.6
13.9
18.8
16.6
13.5

Condition

MR
DS
MR
MR
DS
MR
MR, FA
MR, A
MR
MR, FA
MR
DS
MR
MR,
Spastic CP,
GMFCS Level III

MR = mild mental retardation, no known cause; DS = Down syndrome; FA = mild mental retardation due to fetal alcohol syndrome; MR,A
– mild mental retardation and autism; MR, CP = mild mental retardation with ambulatory spastic diplegic cerebral palsy.
________________________________________________________________________________________________________________
_____

Table 2: Total MVPA (min) for Each Setting (n=14)
Physical Education Classroom
MVPA (min)
43.2+10.7

Recess

Total

20.9+12.5 20.4+4.33 84.2+23.2
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Addressing the Gender Gap in Student Achievement
Emilie Lambertz*
Department of Curriculum and Instruction, College of Education

Abstract. What affect do gender specific strategies have on student achievement in math? The question was researched in a
fourth grade classroom setting where four classes were taught in a departmentalized situation. Of the four mathematics
classes, two were selected to be the subjects for the research question. Of the two classes, one was the experimental group,
the other, the control group. A student survey was administered to determine how students viewed themselves as achievers
in mathematics and how effective they felt the gender specific strategies used during instruction were. Pre and post test over
chapters in the textbook were also administered. The teacher also kept a reflective log to review lessons and the
effectiveness of the gender specific strategies. The following techniques were implemented to foster results: using
manipulatives, games, humor, and cooperative learning. The findings of this research indicate that students achieve equally
well by instruction given with or without gender specific teaching strategies.

1. Introduction
It has been decades since the gender gap first reared its ugly head. The media overemphasized the fact
that boys achieve higher in math and science and girls achieve higher in the language arts areas. Is there such
thing as a gender gap anymore? To address this gap, more understanding needs to be developed as to why this
gap exists and how as educators we can address the needs of all students. We need to look at the biological
differences between male and female and relate those findings to what we are doing in the classroom. Using
effective teaching strategies, we can work to meet the needs of both boys and girls in our classroom. My
purpose for this research was to implement these gender-specific teaching strategies and see what effect they
had on the students in my mathematics classes.

2. Experiment, Results, Discussion and Significance
Participants
All participants in this project are from a suburban city. The population of the elementary school is 600
students in grades K-5. Fourth grade classrooms were the setting for this research. A total of 44 students were
involved.
Materials
Students were asked to complete surveys about their attitudes about learning mathematics. Pre and post
tests over the chapter in the student textbook were administered. The classroom teacher also kept a reflective
log to help evaluate the effectiveness of the gender specific strategies used in instruction.
Procedures
The action research began and the experimental group (M-4) was instructed using a variety of gender
specific effective learning strategies throughout the chapter. These strategies included the use of manipulatives,
using humor in lessons, and cooperative learning activities. At the end of the chapter, a post test was
administered along with another survey that was given to help evaluate what the students thought about the
strategies used and how they viewed themselves as learners of mathematics at the end of the unit. At the same
time, the control group (C-4) was being taught the same material without the use of the gender specific
strategies. The same pre and post tests were given; however, no surveys were given to the control group.
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Results

The results of the research do show that both the control and the experimental group improved from
pre to post test. M-4, as a whole showed an increase of 44% from pretest to post test. When broken down by
gender, the data shows that females from M-4 showed a greater increase than their male classmates by 8%.
(Figure 1) Females
had an average score of 25% on the pretest and post tested at 73% for an overall increase of 48%. Whereas
males pre-tested at a 33% and had an average score of 73% for their post test which shows an overall increase
of 40%.
Ex pe r i me nt a l Gr oup M - 4

80%
60%
Pr e test

40%

Post test
20%
0%
Females

Males

Gender gr oup

Figure 1. Results of Experimental Group (M-4) Pre and Post Tests

The control group C-4 showed an even bigger increase from pre to post test. The whole class had an average
score of 30% for the pretest and an average of 83% for the post test. This indicates a 53% increase overall.
When looking at the genders specifically, the results show that females had an pretest score of 31% and a post
test score of 83%. This is an increase of 52% for females. Their male classmates had an average of 29% on the
pretest and improved to an 84% post test average score, which is an increase of 55%. (Figure 2)
Cont r ol Gr oup C- 4

100%
80%
Pr e test

60%
40%
20%
0%

Post test

Femal es

Males

Gender gr oup

Figure 2. Results of Control Group (C-4) Pre and Post Tests

The reflective log showed that students were more engaged in the activities where cooperative groups were
used, however their retention of the material wasn’t as good when it came to test time. Some students in the
experimental group found it difficult to work in a group or with a partner, where others really enjoyed the
activities and the opportunity to “teach/coach” their classmates. The control group seemed disengaged at times
when their instruction just came from the teacher and little was done in groups or partners, but their results were
higher than the experimental group.
Discussion
Although the gender specific teaching strategies which were used in this research were well
received by most students, the overall results of growth from pre to post test do not show as big of an increase
for the experimental group as expected. Females and males both scored very close in relation to each other
which show there was no achievement gap due to gender.
3. Conclusion
In conclusion, the results show that there is not a gap in achievement between males and females in
mathematics. The gender gap in math achievement as we once knew it is basically non-existent in current time.
We have seen a significant increase in females succeeding in what used to be a male’s domain. Using the
researched gender specific strategies during mathematics instruction was much more engaging to the students
than simply teacher lecture. In the future, I will probably continue to teach using these types of strategies
anyway, even though the results were not as dramatic as I had hoped.
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The Perceptions of Physician Assistants Regarding Doctorate
Level PA Education
Lindsay S. Ohlemeier* and Richard D. Muma, PhD
Department of Physician Assistant, College of Health Professions

Abstract. Many mid-level health care professions have implemented the clinical doctorate. The physician assistant (PA)
profession has not implemented doctoral-level education. This cross - sectional study was designed to determine the
perceptions of practicing PAs regarding the Doctorate of Physician Assistant (DPA). A survey was sent to a randomized
sample of United States PAs that were in the database of the American Academy of Physician Assistants (AAPA). The
results were analyzed using Chi-Square analysis and descriptive statistics. The response rate for this survey was 23%
(n=1,500). The majority of the respondents were not in favor of the DPA (55.8%). The study results reveal a group of
practicing PAs in the United States that do not favor the profession moving toward offering a DPA degree.

1. Introduction
With the recent movement of many medical professions to the doctorate level, especially the nurse practitioner
profession, the physician assistant profession must evaluate the doctoral a degree as well. The doctoral program
for physician assistants is a relatively new topic. Other mid-level health care professions; however, have made
the move to the doctorate level. Some of these include: physical therapy, occupational therapy, podiatry,
pharmacy, audiology, and now, nurse practitioner [1,2]. Many arguments are being made regarding the
appropriateness of the physician assistant program moving to the doctorate level. Many believe that the
doctorate for the physician assistant has already been accomplished in the medical doctorate (MD) or the doctor
of osteopathic medicine (DO), especially since PAs receive their knowledge based on the medical curricula [1].
When surveying audiologists, the results showed that the majority were not certain if they wanted the doctorate
[3]. There is no indication that a study has been performed to evaluate the United States’ PAs perceptions
toward the upward movement; therefore, the purpose of this study is to determine the perceptions of PAs in the
United States regarding the DPA, and to determine the perceived benefits of the DPA among those PAs.

2. Experiment, Results, Discussion, and Significance
Experiment. This study was cross-sectional in nature and randomly sampled PAs from the United States. The
American Academy of Physician Assistants (AAPA) membership list was used to obtain a randomized sample
of PAs in the United States (n=1500). To assure an adequate sample size for generalization purpose, a sample
calculation was conducted and determined to be 382 with a 5% margin of error, a 95% confidence level, based
on a population size of 50,000, and a response distribution of 50%. Fifteen hundred PAs were surveyed to
ensure a response rate of approximately 382. The survey consisted of multiple choice, Likert based, and
dichotomous questions, and it was mailed out via the United States Postal Service. The survey assessed the
current practice setting of the subject, their age, and their current terminal PA degree. Frequency statistics were
used to determine the most common practice setting, terminal degree, and to determine the most common
answer for all ten of the Likert based questions regarding the PAs perceptions of the DPA. Frequency statistics
were also used to determine how many respondents were interested in the DPA and to determine their most
important perceived benefit of the DPA. Descriptive statistics were used to determine the mean age of the
respondents. A Chi-Square test was used to determine if there were any significant relationships between
whether or not the respondents were interested in the DPA and their answers to the questions pertaining to their
perceptions regarding the DPA. Another Chi-Square test was used to determine if there were significant
relationships between the subject’s terminal degree and the perceptions of the DPA. Surveys were collected
from April 23, 2007 to June 19, 2007. A total of 352 surveys were
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collected corresponding to a 23 percent response rate. The data collected from the surveys was entered
manually into an Excel spreadsheet, then imported into SPSS version 13.0 for analysis.
Results. The mean age of the respondents was 40.39 years with a standard deviation of +/-11.17 years. Most of
the respondents held a terminal PA master degree (49.4%, n=173) or a bachelor degree (32.6%, n=114). Family
practice was the most common practice setting among the respondents (21.9%, n=77). When asked whether or
not they would be interested in pursuing the DPA degree, the majority of the respondents stated that they were
not interested (55.8%, n=189). The respondent’s most important perceived benefit of the DPA was professional
recognition (33.2%, n=72). It was followed closely by improved competency (28.1%, n=61). Those who would
pursue a DPA tended to agree more with questions supporting the DPA. Not surprisingly, those interested in
the DPA appeared less concerned about the impact the DPA would have on educationally and financially
disadvantaged applicants and minorities. Another comparison was completed to determine if the perceptions of
the DPA would change based on the subject’s current terminal PA degree. Most of the respondents strongly
disagreed that the DPA should be the entry level degree (those with certificate without degree=57.6%,
Associate degree=51.9%, Bachelor degree= 46.5%, Master degree=38.4). Overall, and regardless of the
subject’s terminal degree, the perceptions were fairly congruent among subjects. Those with a bachelor’s degree
believed that the bachelor degree was sufficient (Certificate without degree strongly agree=18.2%, Associate
degree= 33.3%, Bachelor degree= 25.4%, Master degree= 6.9%). Likewise, those with a master’s degree
agreed that the master degree was sufficient (Certificate without degree strongly agree= 32.3%, Associate
degree=7.7%, Bachelor degree= 21.4%, Master degree= 40.9%). The last statistically significant relationship
involved the question regarding whether they would leave the field of PA if the DPA was required. The
respondents with a lower degree tended to agree with the statement while those with higher degrees tended to
disagree (Certificate without degree strongly agree= 43.3%, Associate degree= 37.0%, Bachelor degree=
16.5%, Master degree= 10.5%).
Discussion. Overall, the respondents did not support the DPA. The most important perceived benefit of the
DPA was professional recognition. Those respondents that supported the DPA did not seem to be concerned
about the effects the DPA would have on minorities or those who are financially or educationally
disadvantaged. The PA respondents seemed to agree with those in the audiology study. In this study, only 44%
of the respondents were interested in the DPA degree as compared to 33% of audiologists who were supportive
of the doctoral degree [3].
Significance. This was a nationwide survey limited by a slightly smaller study sample than expected; therefore,
generalizations should be considered with caution. Furthermore, gender was not collected; therefore,
conclusions about gender cannot be made. In either case, the purpose of the study was to get a general
understanding of the PA population. The significance of this study rests in the fact that no other study has been
conducted that asks the opinions of PAs regarding the doctorate in physician assistant studies.

The results of this study demonstrate that most PAs do not wish to pursue a DPA or feel that it is necessary.
Since the decision regarding the movement of the PA profession to the doctoral level will be made by PA
administrators, it would be helpful to determine their perceptions along with PA faculty and physician
perceptions, as the employers of PAs. Information from all three groups may influence those who may wish to
initiate a DPA program.

3. Conclusion
The clinical doctorate in PA is a rapidly progressing idea that has already been initiated in many mid-level
health care professions. The physician assistant profession must be aware of this change in order to make
informed decisions about the future direction of the profession. Those who would consider starting a DPA
program may want to take into consideration the perceptions the PAs in this study.
[1] Jones P, Cawley J.Doctoral Degrees for PAs: Questions and Issues. Perspective on Physician Assistant Education.2005;16(1):8-9.
[2] Gruppo L. Clinical Doctoral Degrees-Are We Ready? Perspective on Physician Assistant Education. 2005;16(1):5-7.
[3] Helfer KS. Continuing education in audiology: what do we want? Am J Audiol. Jun 1999;8(1):6-12.
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The Effects of Gender-Based Strategies and Same-Sex Grouping
in a High School Social Studies Classroom
Lindsay Fox*
Department of Curriculum and Instruction, College of Education

Abstract
The purpose of this study was to investigate the effects of gender-based strategies and same-sex grouping in a high
school social studies classroom. Prior to implementing my action research in class, I researched gender-based strategies and
same-sex grouping. After reading the research, I decided to do an action research project by grouping genders together and
trying various strategies in my classroom. The data that I collected during my action research project was field notes/teacher
observations, a student survey, and a comparison of students grades before and after the project. The results of the study
concluded that the gender-based strategies and same-sex grouping had both positive and negative effects in my classroom.

Introduction
After listening to a class discussion about Deborah Tannen’s [1] (1993) research on gender grouping and
communication in my Curriculum and Instruction 843 class, I became interested in studying this in my own
classroom. Research (Gurian, 2001 [2]; Clarke, 2007 [3]; Gurian & Stevens, 2005 [4]) says that a gender gap in
achievement is beginning to form amongst the male and female students in the United States. Male students
have a higher dropout rate, more discipline problems, score lower on state assessments, and have a higher
incidence for special education classification than their female counterparts. These facts prove that there are
some issues that need to be addressed in our educational system.
One approach to help bridge the gender gap in student achievement is to group the same genders together
and/or have single-sex classrooms (Gurian, 2001; Clarke, 2007). One benefit is that it may eliminate the boys
need to impress the girls or vice versa. Boys may feel more confident and willing to participate without this
extra pressure (Gurian, 2005). Grouping genders together may cut down on classroom discipline problems as
well.
Another solution to this problem is use different teaching strategies and activities that would appeal to the
male students. Gurian (2005) believes that the traditional setting of a classroom is difficult for a boy to adapt to
and learn. Boys naturally prefer hands-on activities or learning by trial-and-error. Many classrooms have a
tendency to be geared towards sitting still, reading, writing, and being quiet. Because of this set up, boys can
sometimes fall behind girls in areas like social studies. Gurian suggests using spatial and graphic aids to
improve brain differences between males and females and allow boys the chance to visualize information.
Using physical movement and acting out plays or skits are other ideas for helping boys learn in the classroom.
Methods
For my action research project I decided to try using a few gender-based strategies, and group males and
females together to study the positive and negative effects with the hopes of bridging any gender gaps that may
exist in my classroom.
Prior to the grouping the students together with their same gender, I left classroom set up like any normal
day in class. I explained to the students how I would like to group the students together with their same gender
for the next couple of weeks. I then allowed the students to pick their own groups and form groups of three to
four people of their same sex.
The classroom was run like any normal day. I chose to incorporate a few activities or assignments to
provide some variety in class and see if each appealed to the males, females, or both. I had them complete a
writing assignment for me where they could chose to write a creative, narrative story, a letter to a friend or
family member, or a poem. Also, I had the students write and perform a skit about our topic we were studying.
Next, we created a graphic organizer on the board that everyone had to copy down as an assignment. Last, I
had them work together on a time capsule project in their gender groups. Results
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Student Survey
One type of data that I collected from my students is a survey. The students’ opinions had mixed results.
Fourteen of the twenty-two surveyed students said that they learned the most from the hands-on time capsule
project that they did in their groups of the same gender. Both the male and female students reported that they
would not like to sit in their groups permanently for the rest of the year.
Teacher Observations
Another type of data that I collected was my own personal observations of the classroom. As mentioned
above, I told the students to arrange their desks in any shape as long as they were close enough to discuss and
work together in class. In one of my classes, one of my all male groups literally formed a line with their desks.
While students were grouped together, I did notice more talking and distractions within their groups than
normal. I had to ask students to get quiet and get on task more often. On a positive note, I noticed most of the
students getting their assignments finished and completed on time.
Student Average Grades
The last type of data that I analyzed for my project is a comparison of students’ past scores and grades to
their scores and grades from our projects and assignments while being grouped together with their same gender.
Overall, I had mixed results when comparing grades from the past to the present. Some male groups exceeded
and worked better together than they did on their own. However, other groups, both male and female, did not
do as well as I thought they would or had done in the past.
Discussion
After looking at the data that I collected, I would say that the gender grouping and strategies that I tried in
class had both positive and negative aspects. One positive aspect is that almost all of the students expressed that
they liked at least one or two of the strategies that I tried in class. Some of the students, especially two male
groups surprised me on how well they worked together with their groups and completed the time capsule
project. Also, I found it interesting to see how the students communicated and worked together in class. As I
mentioned, one male group made a line out of their desks. This proved Deborah Tannen’s (1993) theory that
males like to communicate side-by-side. However, this was the most obvious instance of this. The other
groups formed square shapes and mostly communicated face-to-face.
Most indicated on the survey that they would not like to sit with their gender permanently or that it did not
matter either way. But, almost all students said that their projects would not have gone as smoothly if I had
chosen their groups for them. I would have to agree with Gurian and other researchers that said that boys like
physical movement and hands-on lessons. According to my survey of my students, the majority of the boys
said they liked doing the skits in class. The majority of the girls, on the other hand, did not like the skit. Most
of the girls said that they did not like getting up in front of the class to speak and perform. Also, most of the
students expressed that they learned the most from doing the time capsule project which was hands-on and with
their gender groups.
Implications
One drawback to gender grouping that I saw was that the students were more difficult to manage. I believe
the way that they were grouped, mostly with their friends, was the problem. In the future, if I were to try this
again, I would be curious to know if I had picked their groups if this would have been a big of an issue. Or, if I
let them stay in their groups permanently if the excitement, lack of focus, or talking would wear off after
awhile. Also, I teach in a small school and my project might not have been as successful because everyone has
known everyone for a while. Furthermore, I believe this may be more successful with younger students.
Conclusions
In conclusion, gender-based strategies and same-sex grouping had varied outcomes in my classroom. Some
strategies I found to be very useful, like hands-on activities, which I will probably use again in my classroom. I
was surprised to hear that some of my female students did not like to do certain activities in class. I do not think
I will try the same-sex grouping again in my classroom. I think my students may be too old for this and they all
know each other since they are from a small town. Even though I did not have all positive results, I feel like I
learned what not to do as a high school educator.
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The Effects of Kiln Atmosphere on Glaze Color and Texture
Monette Mark
Department of Studio Art, College of Fine Arts

Abstract.
This experiment studies the effects of the chemical colorants,
red iron oxide (Fe2O3), copper carbonate (CuCO3), cobalt
carbonate (CoCO3), black nickel oxide (Ni2O3), titanium dioxide
(TiO2), and rutile, an iron contaminated titanium mineral, in five
different glaze bases. As a control group, each glaze base will be
fired without added chemical colorants. These glazes are then
fired to pyrometric equivalent cone 10 (2340˚F). Pyrometric
cones, which measure heat (a function of temperature over
time), are standard use in studio ceramics. Each glaze will be
fired in three different kiln atmospheres: reduction, oxidation,
and reduction with the addition of sodium carbonate, or soda ash
(Na2CO3). A natural gas fueled kiln will be in each case, with
alterations made to fuel:air ratios to create reduction or
oxidation atmospheres. A natural gas kiln will also be used in
the firing implementing the soda ash, which will be introduced
into the kiln at 2300˚F.
The expected results include a variation of color and surface
in the different kiln atmospheres. The reduction with soda ash
atmosphere is expected to show the greatest variation in texture
due to the addition of this vaporized chemical, which will
unevenly coat the ceramic tiles in places and melt the glaze,
adding areas of glossy surface and color variation. While the
oxidation environment will show differences in color variation
in comparison to the reduction atmosphere, especially within the
glazes containing the addition of copper carbonate CuCO3.
Test results from each group will be displayed for visual and
tactile inspection.

Introduction
Many ceramic artists develop a palette of surface
colors and textures by engaging in glaze testing and
formulation research. This research is done to identify and
create specific properties for the ceramic surface that are
an integral part of the artist’s conceptual ideas. Some
people may ask why this is necessary since there are
thousands of commercial glazes pre-tested and available
for purchase. The answer is very simple. Those
commercial glazes are designed for people who have very
specific needs or a conceptual idea that revolves around a
specific surface or color that is obvious and available to
everyone. Many artists develop their ideas around a
combination of forms and surfaces that are interesting and
unique or have a historical significance to their work in
the contemporary world.
Another reason for the
importance of glaze testing is the variation in chemical
composition of glaze materials. Materials mined in
different parts of the world or in different batches from

the same location can vary in chemical composition and
therefore may produce inconsistent results; testing is a
necessary and ongoing process to maintain consistent
results once they are obtained. The research done in this
study is aimed at finding the combination of color and
texture that create flesh tones, yellows, oranges, blues,
browns, and pinks, where the human component is
suggested without duplicating skin. These qualities are
desired to augment my conceptual ideas of haptic space
and represent the sensuous texture of skin in the same
nonspecific manner as the surface of the vessel.
Experiment
This experiment studies the effects of the chemical
colorants, red iron oxide (Fe2O3), copper carbonate
(CuCO3), cobalt carbonate (CoCO3), black nickel oxide
(Ni2O3), titanium dioxide (TiO2), and rutile, an iron
contaminated titanium mineral, in five different glaze
bases [see tables 1,2,3,4,5,6]. As a control group, each
glaze base will be fired without added chemical colorants.
These glazes are then fired to pyrometric equivalent cone
10 (2340˚F). Pyrometric cones, which measure heat (a
function of temperature over time), are standard use in
studio ceramics. Each glaze will be fired in three
different kiln atmospheres: reduction, oxidation, and
reduction with the addition of sodium carbonate, or soda
ash (Na2CO3). A natural gas fueled kiln will be used in
each case, with alterations made to fuel:air ratios to create
reduction or oxidation atmospheres. A natural gas kiln
will also be used in the firing implementing the soda ash,
which will be introduced into the kiln at 2300˚F.
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Table: 1
Base 1
Materials

Grams %

Custer Feldspar
Dolomite
Whiting
Zinc Oxide
EPK

56.8
13.6
10.6
3
1
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Table: 2
Base 2
Materials

Grams %

Cornwall Stone
Whiting
EPK

46
34
20

Table: 3
Base 3
Materials

Grams

Bone Ash
Dolomite
Kona F-4
EPK

5
30
40
25

Table: 4
Base 4
Materials

Grams

Wollastonite
Custer Feldspar
Strontium
EPK

22.5
56.8
12.5
1.5

Table: 5
Base 5
Materials
Kona F-4
Whiting
Silica
Talc

predictable in the reduction and oxidation atmospheres. In
the reduction atmosphere with the addition of soda ash,
results were usually similar to the reduction group, the
general difference being a darker color and a wider range
of surface variation within each tile. Glazes with iron
displayed shades of brown in oxidation and greens in
reduction. Copper, as noted earlier, produced the widest
range of color from shades of red to pink in reduction
with the exception of the base 3 group, which displayed
mottled green and rust colors. In the oxidation atmosphere
copper produced a variety of greens. Cobalt is a fairly
strong colorant and turns shades of blue to violet in all
atmospheres. Nickel produced grays and greens in
reduction and browns and vivid greens in oxidation.
Titanium revealed whites and grays in all atmospheres
with the exception of the base 3 group, which were
yellows. The rutile colorant exhibited peach to shades of
tan in reduction and oxidation.

Discussion
Percentages for the colorants were chosen by prior
experience from prior testing and available information
regarding glaze material recommendations. All of the
tests done in oxidation produced brighter, more vivid
colors than their reduction and reduction soda
counterparts. However, in the oxidation group, two noted
differences occurred in bases 3 and 5. With the addition
of Nickel, a bright lime green color was produced. This
differs drastically from the light brown present in base 1
and the dark browns in groups 2 and 4. The materials
used in base 3 and 5 that are related are: Dolomite and
talc are sources of Magnesium Oxide MgO, whiting is a
source of Calcium Oxide CaO but is usually contains
some dolomite as a contaminant, bone ash is a triCalcium
Phosphate that contains CaO and EPK is high in Silica.
Because these base glazes have similarities in chemical
composition similar results could occur. Further research
is necessary to determine this inconsistent result within
the nickel colorant groups.
As expected, there were darker shades of color with an
interesting mottled variation in both the reduction and
soda reduction groups.

Grams
44
11
22
22

Table: 6
Chemical Colorant Groups
1A
2B
3C
4D
5E
6F
Fe2O3 CuCO3 CoCO3 Ni2O3 TiO2
Rutile
%
%
%
%
%
%
Base 1
Base 2
Base 3
Base 4
Base 5

4
4
3
5
2

4
4
2
2
2

1
2
1
1
0.5

2
2
2
2
2

8
6
10
8
8

Conclusions
The goal of this research was to find the combination
of color and texture that create flesh tones, yellows,
oranges, blues, browns, and pinks, where the human
component is suggested without duplicating skin. The
results provided positive significant results that consist of
glaze differences and similarities consistent with these
goals. The base 4 group did not supply any of the satin
sheen or texture desired and the gloss surface is pitted and
bubbled. Overall Base groups 1,2,3, and 5 warrant further
testing for a full range of color variation.

3
8
6
8
10

Results
Results demonstrated a range of variations in expected
colors for the six colorants. Results were much more
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Review and Classification of Kansei Engineering and Its
Applications
Ali Ahmady
Department of Industrial and Manufacturing Engineering, College of Engineering

Abstract. Using customer requirements and needs in the product development process has become a major subject in
quality engineering. Many scholars have tried to develop systems that enable product developers and designers to consider
customer requirements during the design process. Among them, Kansei Engineering (KE) is the first to consider customer
feelings as input to the design process. KE is a Japanese word which doesn’t have an exact synonym in English but can be
interpreted as sensibility, feeling, or aesthetics. KE was originated in Japan around 1970. Although applications of KE began
from automotive industries, nowadays many other industries such as electric home appliance industry, office equipment
industry and so on, have made extensive use of KE.
There are six techniques for the implementation of KE concept: Category Classification, KE computer System, KE
Modeling, Hybrid KE System, Virtual KE, and Collaborative KE. These techniques differ from each other in their
approaches to apply KE in different development process situations in terms of information availability, complexity, and
required performance.
This paper presents a detailed critical review of the KE concept and a new classification based on computational and non
computational approaches. It will also provide a review of the application of KE in different areas.

1.

Introduction

Customers have the right to choose their favorite goods and services from among many kinds. Companies
who are capable of taking into account customers’ feelings about a product during design will stay the head of
the competition. One of the customer-oriented techniques that has been developed recently is Kansei
engineering (KE). KE was originated in Hiroshima University, Japan; around 1970. Several Japanese
companies used this tool as well as some other Total Quality Management (TQM) techniques to enhance their
product quality. Some of the similar techniques like QFD (Quality Function Deployment) [1] used functional
customer requirements as input. KE is the first technique that uses customer’s feelings as input and tries to find
the relationship between the customer's feeling and the product features.
Kansei is a Japanese word which doesn't have an exact synonym in English. Kansei is made up of two words,
Kan and Sei. The combination of these two words can be interpreted as sensitivity, sensibility, feeling, or
aesthetics [2]. However, Nagamachi [3] defines Kansei as a Japanese word that means customer's feeling and
includes the customer's feeling about the product design, size, color, mechanical function, feasibility of
operation, and price as well. Also, Matsubara& Nagamachi [4] define KE as an efficient method for rendering
the customer feeling into the product design elements.
KE for the first time was applied in the Japanese automotive maker, Mazda, to develop a new sports type car
called "Miata" [5]. Since then it has been applied in other industries such as automotive [6], construction
machine [7], textile [8], office machine, house construction, costume and cosmetic industries [9]. Six types of
KE techniques have been developed which include Category Classification, KE computer System, KE
Modeling, Hybrid KE System, Virtual KE, and Collaborative KE. While the initial KE technique (type one)
used some qualitative techniques, later techniques began to use more sophisticated quantitative and computer
based methods.
In this paper a new method for the classification of KE will be presented and different types of KE based on
this new classification method will be reviewed.
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2.
3.

Discussion

The main aim of KE is to help designers make decisions and focus on the design elements which make the
product better fit human feelings. The main point of this method like other customer oriented product
development methods is to clarify the relationship between the customer's feelings (Kansei) and the product
features. Each of the mentioned six types derives this relationship by their own approach. The current
classification of KE methods is based on information availability, complexity, and required performance.
However, these methods could be classified according to other criteria such as the method that they use to
derive the relationship. Generally, there are two methods that can be used to find the relationships:
mathematical (quantitative or computational) and non mathematical (qualitative or non-computational). KE
types two, three and four could be considered as computational KE and the others can be classified as noncomputational KE. Now, these two categories of KE will be explained.
3.1. Computational KE

In this category of KE methods, feelings (Kansei) words are considered as dependent variables and product
features as independent variables. The purpose is to find the most contributory product characteristics to
stimulate or satisfy customer’s feelings. In KE computer system (type two) and KE modeling, product features
are identified from Kansei words (Forward method); however, in hybrid KE designers have additional features
so that it can evaluate their designs with respect to Kansei words (Backward method). The most common
methods that are used to find the relationships between Kansei and product features sets are multiple linear
regression analysis, neural networks, genetic algorithm, and rough set analysis.
3.2. Non Computational KE

Category classification (type one), Virtual KE (type tow), and collaborative KE are grouped in this class. In
this kind of KE, no specific mathematical or computational methods are used to define the relationships
between variable sets. For example, in category classification, developing team uses qualitative approaches such
as Delphi method while in virtual reality and collaborative methods computer and network capabilities are used
more.

3. Conclusions
Kansei engineering is a customer oriented product development approach in which customer’s feelings are
mapped to products exclusively. Although the application of KE began from the automotive industries, its
application has been extended to many other areas in recent years. This paper presented a new method for the
classification of KE methods. The KE methods are classified based on the approach used to define the
relationship between Kansei set and product attribute set which could be mathematical and non mathematical.
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Determination of Carbon Monoxide Detector Location
in General Aviation Aircraft to Improve Safety
Ali Ahmady*, Morteza Assadi, Selvakumar Muthuswamy
Department of Industrial and Manufacturing Engineering, College of Engineering

Abstract. There are many sources of carbon monoxide (CO) leakage into the cabin of General Aviation (GA) aircraft.
Exposure to CO, which is part of the engine exhaust in GA aircraft, can impede the pilot’s ability to direct the airplane
which may lead to accidents. In order to prevent accidents, an electrochemical CO detector can be used to alert the pilot to
the presence of CO. The objective of this study was to determine the best location for CO detector placement in GA aircraft.
Early CO detection as well as visibility and accessibility of the detector were some of the parameters involved in
determining the optimum CO detector location. Considering these issues, five detector placement locations were considered:
visor, instrument panel, leg area of front seats (left and right sides), and rear seat. Field tests to monitor CO levels during GA
flights were conducted at Kansas State University at Salina using data logging CO detectors. The results from these
measurements have been categorized according to several different variables and then analyzed statistically. Measurements
taken so far during the summer and early fall indicate that the majority of CO exposure events occurred on the ground
before take-off. During such ground-based CO exposure events, the timing was consistent with open windows allowing
exhaust fumes to enter the cockpit area. This paper will also discuss the results of additional measurements taken during the
winter months when other modes of CO exposure may be involved.

1. Introduction
Carbon monoxide is an odorless, colorless, and toxic gas. Many sources could leak this poisonous gas into the
cabin of general aviation aircraft. All these sources are related to exhaust system. According to one study 70%
of exhaust system failures result in a carbon monoxide exposure in the cockpit [1]. Exposure to CO can result in
pilot becoming confused or incapacitated so the end result most likely could be an accident. Sixty seven of the
68,640 cases between 1962 and 2005 in the National Transportation Safety Board (NTSB) accident/incident
database happened were directly related to CO-exposure [1]. The consequences of these incidents were 99
fatalities. In order to prevent such accidents, an electrochemical CO detector can be used to alert the pilot to the
presence of CO. The objective of this study was to determine the best location for CO detector placement in GA
aircraft.

2. Experimental Method and Results
To determine the best location, some parameters are involved. Three parameters that affect the CO detector
placement are early CO detection which involves closeness to the heating system duct and ventilation system,
visibility, and accessibility for pilot. With respect to these parameters five locations are selected to mount CO
detectors: visor, instrument panel, leg area of front seats (left and right sides), and rear seat. Figure 1 shows the
location of instrument panel CO detector.
Advantages and limitations of different sensor technology types were reviewed with a consideration to
applicability and suitability for use in a general aviation environment. Due to considerations of detector
accuracy, quick response time, low false alarms, and low power consumption requirements, electrochemical
sensor-based carbon monoxide detectors appear to be the most suitable technology for use in a general aviation
environment. Field tests to monitor CO levels during GA flights were conducted at Kansas State University at
Salina using data logging electrochemical CO detectors, along with GPS to record the altitude. The CO
exposure data in cabin were gathered weekly from June 2007 to February 2008. Sample collected data are
shown in figure 2. In this figure vertical lines show the take off and landing times and each curve shows the
amount and duration of CO exposure in the cabin. To analyze the data, CO exposure was summarized based on
frequency and magnitude of exposure events. An exposure event is defined as a non-zero CO level measured by
a detector. Variables of interest included maximum level of CO detected by each detector in an event, status
(open/closed) of fresh air vents and windows, and whether the event happened on the ground or in the air.
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Table 1 depicts number of events above specific CO amount along with the status of window and whether the
event happened on the ground or in the air. Until Feb 2008, 120 flights were monitored with 8 of these flights
having events of 50 parts per million (ppm) CO exposure or more. However, in seven of those flights with 50
ppm or more, the CO exposure occurred on the ground. Moreover, during such ground-based CO exposure
events, the timing was consistent with open windows allowing exhaust fumes to enter the cockpit area.
Further studies also clarified that detector near the opened window (closest to the tailpipe) more consistently
detected CO in the cabin (on the ground). To determine the best location for CO detector placement in GA
aircraft, it was decided to determine the sensitivity. Sensitivity is defined as probability that the alarm will go
off at the given threshold given that the CO level is above 50 ppm somewhere in the cabin. As figure 3 shows if
the alarm levels are set to different levels, each CO detector will present different sensitivity. For alarm level up
to 30 ppm, instrument panel will show the greatest sensitivity (100%). So according to data that have been
gathered so far, and based on sensitivity measure, instrument panel location shows the best performance
compared with other CO detectors.
50
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Fig.1. The location of instrument panel CO detector in GA cabin
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Fig. 2. Corresponding graph for sample collected data
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Fig.3. CO detectors sensitivity: ≥50 ppm

Table 1: Number of events above specific CO amount

CO level
Aircraft location (ground)
Window open in ground
Aircraft location (air)

>0
ppm
174
73%
162

>10 ppm

>20 ppm

>30 ppm

>40 ppm

>50 ppm

66
70%
24

39
62%
10

22
73%
5

11
82%
1

7
86%
1

3. Conclusions
GA aircraft accidents caused by CO exposure motivated conducting this research. The objective of this
research was to determine the best location for CO detector placement in GA aircraft so that this detector can be
used to alert the pilot to the presence of CO. A data driven approach was used through field tests monitoring CO
levels during GA flights which were conducted at Kansas State University at Salina using data logging CO
detectors. The result showed that according to data that have been gathered so far, and based on sensitivity
measure, instrument panel location shows the best performance.
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Extensive arthroscopic release of the stiff total knee to improve
range of motion after arthrofibrosis
Heather Reif *, David B. Day
Department of Physician Assistant, College of Health Professions

Abstract. A retrospective chart review was conducted on patients that had undergone a total knee arthroplasty (TKA) done
by the same orthopedic surgeon and subsequently were referred to a different surgeon who performed a diagnostic
arthroscopy for debridement of soft tissue problems following the replacement. Twelve patients met criteria for inclusion in
the study; however 6 patients were subsequently excluded. All of the hardware used in the first surgery was of appropriate
size and position and no revision of hardware was necessary. All of the patients considered for this study suffered from
arthrofibrosis following the TKA, resulting in decreased range of motion (ROM) and stiffness. The debridement included
lysis of adhesions, release of the lateral retinaculum, fat pad revision, and a synovectomy. Some patients also required
manipulation under anesthesia during the arthroscopy. Following the debridement, all patients were referred to physical
therapy (PT) to continue increasing ROM and to prevent the formation of additional scar tissue lesions. The mean ROM for
pre-operative extension improved from 24 o to a postoperative ROM 3.66o. The average improvement of extension was
25.33 o. The mean improvement in ROM for flexion improved from 88.33 o to 106 o. The average improvement in flexion
was 17.66 o. Overall all patients were satisfied with the results. All patients had improvements in range of motion and
decreased pain ratings.

1. Introduction
Loss of motion or stiffness after a TKA is frustrating for the patient and surgeon. Stiffness after a
TKA results in pain and loss of ROM. Overall, stiffness is defined as an inadequate ROM that results in
functional limitations [1]. The criteria for assessing stiffness requiring surgical treatment is defined as having a
flexion contracture of 15 o or flexion of less than 75 o[2]. This decreased ROM can severely affect the patients
ability to perform tasks of daily living such as walking , climbing stairs, or getting up from a seated position.
Biomechanical studies and gait analysis have shown that patients required 67 o of knee flexion during the swing
phase of gait, 83o of flexion to climb stairs, 90 o- 100 o of flexion to descend stairs, and 93o of flexion to stand
from a seated position [1].
Arthrofibrosis has been treated with PT, manipulation under anesthesia, and arthroscopic debridement
with varying degrees of success. With aggressive PT, flexion increases slightly over time and then reaches a
plateau where ROM can no longer be increased. At this point the therapy is then used just for pain management
[3]. Manipulation under anesthesia can be somewhat effective depending on the cause of stiffness and the
amount of time that has passed after a TKA [4]. Surgical debridement of adhesions with manipulation has also
been shown to drastically improve ROM in patients with arthrofibrosis after having a TKA [3]. The purpose of
this study is to measure the preoperative and postoperative ROM after arthroscopic debridement in patients that
have been diagnosed with arthrofibrosis after having a TKA.
2. Experiment, Results, Discussion, and Significance
A retrospective chart review was conducted on patients that had undergone total knee arthroplasties
done by the same orthopedic surgeon and subsequently were referred to a different surgeon who performed
diagnostic arthroscopies for debridement of soft tissue problems following the replacement. Information was
gathered by reviewing medical records from both doctors. ROM before the debridement was documented and
compared to the ROM after the debridement and this information was evaluated to see if the improvements in
flexion and extension were significant. The initial ROM after the TKA and before the arthroscopy was gathered
from reviewing the charts. Following the scope, all patients were given a prescription for 6-8 weeks of PT. The
post operative ROM data was gathered from the final PT release report that each physical therapist had sent
back to the second surgeon. All of this data was analyzed and interpreted using parametric, nonparametric and
descriptive statistics.
All the patients used in this study suffered from stiffness following their TKA. A number of
contributing factors were considered during patient selection. Comorbidities such as injury, osteoarthritis, gout,
and rheumatoid arthritis were considered and used in the exclusion data. Also, any patients that had received a
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TKA due to a traumatic event were excluded. The common preoperative diagnosis before TKA was
arthrofibrosis. The preoperative diagnosis for the patients before the debridement included at least one or more
of the following in addition to arthrofibrosis: lack of patellar mobility, flexion contracture, tight retinaculum
(lateral and medial), pain, and stiffness. Postoperative diagnosis included arthrofibrosis, scar tissue adhesions,
and a flexion contracture.
Twelve patients originally met criteria for being in this study because each patient suffered from
arthrofibrosis following a knee replacement surgery and required a postoperative debridement. The original
inclusion requirements were then narrowed to only include patients that had a TKA performed by the same
orthopedic surgeon and excluded any patients that only had unicompartmental replacements. Completion of PT
following the debridement was added to the inclusion criteria. Out of the twelve patients that initially met the
requirements for this study, six of them were excluded due to not meeting the specific requirements as the study
progressed. The six patients that were included in this study had a mean age of 59.33 years (ranging from 4384). Five women were included in the study along with one male. The mean time from TKA to the time of the
debridement was approximately 8 months (ranging from 4-12 months).
All patients will have undergone PT following their TKA. Some patients had also undergone
manipulation prior to debridement without any increases in ROM. The surgical procedures that the patients
underwent following the TKA were diagnostic arthroscopies with debridement of scar tissue, lysis of adhesions,
and a synovectomy. Four patients also underwent lateral or medial releases at the time of debridement to
correct patellar tracking problems. Three patients underwent manipulation under anesthesia during the
arthroscopic surgery and one patient had a loose body removed.
The operative and rehabilitative protocol used improved ROM in all knees involved. The mean clinical
follow up was an average of 3.38 weeks. The PT release was approximately 2 months after the arthroscopic
debridement. The mean ROM for preoperative extension improved from 24 o to a postoperative ROM 3.66o.
The average improvement of extension was 25.33 o. The mean improvement in ROM for flexion improved
from 88.33 o to 106 o. The average improvement in flexion was 17.66 o. At the last follow up visit, all patients
were satisfied with the results of the debridement. Despite the improvements made in range of motion and a
decrease in pain overall, one patient did report minor persistent pain. The overall results for this study can be
seen in Table 1.
Table 1. Patient data including initial diagnosis, pre and postoperative ROM from extension to flexion , and patient outcomes.
Preop
Postop
Motion
Motion
Follow Up
Patient
Age (yrs)
Initial Diagnosis
(Degrees)
(Degrees)
Reoccurance
(weeks)
1
43 Arthrofibrosis
45-85
10-100
N
3
2
64 Arthrofibrosis
60-90
5.0-100
N
3
3
55 Arthrofibrosis
3.0-95
-3.0- 109
Y
5
4
55 Arthrofibrosis
6.0-85
0.0- 110
N
2
5
84 Arthrofibrosis
15-85
0.0-120
N
4
6
55 Arthrofibrosis
15-90
10.0-97
N
4

3. Conclusion
In the years between 2002-2006, six patients with stiff total knees were arthroscopically treated.
Extensive release of fibrotic tissue was preformed, allowing increased range of motion. There were vast
increases in range of motion, which exceeded thirty degrees. At the time of the last clinical visit following the
debridement, all patients seemed satisfied with the improvements that were made. There were improvements
not only with increases of ROM but also a decrease in pain. No new postoperative problems were recognized
after the debridement.
4. Acknowledgements
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Transport of Tryptophan into SH-SY5Y Neuronal Cells
Yamuna Kollalpitiya* and Kandatege Wimalasena
Department of Chemistry, Fairmount College of Liberal Arts and Sciences

Abstract. The human neuroblastoma cell line SH-SY5Y is a commonly used catecholaminergic model in studies related to
neurotoxicity of various substances, oxidative stress, and neurodegenerative diseases. Specific transport of monoamine
neurotransmitter precursors i.e. corresponding aromatic amino acids, into these cells is essential for cellular metabolism.
Serotonin (5-hydroxytryptamine) is a neurotransmitter synthesized in the brain that is implicated in many brain disorders
including Schizophrenia and manic depression. Serotonin is synthesized from tryptophan in serotonergic neurons. In the
present study we have examined the uptake of L-tryptophan into SH-SY5Y cells by reverse phase high performance liquid
chromatography coupled with UV detection. This study shows that SH-SY5Y cells possess significant capacity to take up
extracellular tryptophan. The tryptophan uptake was inhibited by a specific inhibitor of system L, a transport system present
in mammalian cells serves for neutral amino acids, providing evidence that tryptophan enters the cells via transport system
L. Both undifferentiated and 12-O-tetradecanoly-phorbol-12-acetate (TPA) differentiated SH-SY5Y cells show
similar tryptophan uptake efficiencies.

1. Introduction
The SH-SY5Y cell line is a sub-clone of the parent cell line SK-N-SH, which originated from a bone
marrow biopsy of a neuroblastoma patient [1]. It is used as a convenient dopaminergic model to study
neurodegenerative diseases like Parkinson’s and Alzheimer ’s disease. Therefore, metabolism of
catecholamines, and effects of various antioxidants and neurotoxins on the viability of SH-SH5Y cells have
been extensively studied.
Amino acid transport and metabolism plays an important role specifically in neuronal cells. Soh and
coworkers [2] have recently studied transport of leucine, glutamine and glutamate in SK-N-SH cells.
Tryptophan is an essential dietary amino acid and a precursor of serotonin. Mammalian cells transport neutral
amino acids through transport systems A, ASC, and L present in their membrane and system L was reported to
play a predominant role in L-tryptophan transport [3]. Cells in the central nervous system synthesize serotonin
(5-hydroxytryptamine), from tryptophan [4] in the presence of the two key enzymes: tryptophan hydroxylase
and aromatic amino acid decarboxylase. Approximately 2% of tryptophan taken into the body is converted to
serotonin [5]. Serotonin is important as a neurotransmitter and plays a vital role in the function and behaviors
or mood status of humans. Low levels of brain serotonin contribute to insomnia, depression, anxiety, increased
appetite, loss of impulse control and other disorders. Currently there is no serotonergic model cell line
commonly available for research; the purpose of this study was to determine whether SH-SY5Y cells could be
used as a suitable serotonergic model.
2. Experiments, Results, Discussion and Significance
Cell Culture: SH-SY5Y cells (CRL-2266) from passage 3-10 were grown in Dulbecco’s Modified
Eagle’s Medium (DMEM) supplemented with 10% fetal bovine serum and glucose (4500 mg/L). Cells were
maintained in a humidified 5% CO2 incubator at 370 C.
Cell Differentiation: Cells were differentiated using 16 nM TPA in DMEM. Media was changed on the
3rd day and experiment was performed on the 6th day.
Tryptophan Uptake Kinetics: Cells were incubated with different concentrations of L-tryptophan in Krebs
Ringer Buffer (KRB) for 10 minutes. The transport reaction was terminated by rinsing the cells with
ice-cold buffer. The cells were solubilized in 60 µL of 0.1M perchloric acid solution. All the
experiments were performed in 12-well plates and in triplicate. To identify the transport system
present in the cell membrane, tryptophan uptake experiments were repeated with 100 µM tryptophan in
the presence of either 2-aminobycyclo(2,2,1)heptane-2-carboxylic acid (BCH) [6] or the non-polar
amino acid L-leucine; both are commonly used substrates for transport system L
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Quantification of Tryptophan Uptake: Tryptophan concentrations in the cell extracts were determined
by reverse phase HPLC coupled with UV detection at 280 nm. The concentrations were calculated from a
standard curve based on the peak area of authentic L-tryptophan under similar conditions.
Results: Kinetic studies indicate that efficiency of L-tryptophan uptake of TPA-differentiated cells is
slightly higher than that of undifferentiated cells as indicated by the corresponding Vmax/ Km parameters (Table
1). However the transport affinities (Km) are not significantly affected by differentiation. The Km values
obtained in the present study are similar to the values reported for glutamine uptake into SK-N-SH cells by Soh
and coworkers [ (2), 101±2 µM and for leucine 94±14 µM].
Table 1. Michaelis-Menten parameters of L- tryptophan transport into SH-SY5Y cells

Undifferentiated cells
Differentiated cells

Vmax
(pmol/mg/min)
972 ± 83
1367 ± 192

Km (µM)

Vmax/ Km

113± 26
102± 34

8.5
13.5

Tryptophan level (pmol/mg of ptotein/min)

About 70% inhibition of tryptophan uptake occurred when 1mM of either BCH or L-leucine was
included in the tryptophan uptake media (Fig. 1). Complete inhibition was observed when the concentration of
BCH was increased to 5 mM. As BCH and L-leucine are both substrates of system L, this provides evidence
that tryptophan transport is also mediated by the system L.
800

600

400

200

0
control

Leu in

BCH in

Fig. 1. Tryptophan uptake inhibition by BCH and Leucine

3. Conclusions
Significant accumulation of L-tryptophan into SH-SY5Y neuroblastoma cells was observed and uptake
appeared to be primarily mediated by the system L. The affinity of L-tryptophan to the transporter (Km) is
comparable with the reported values for leucine and glutamine in the parent cell line SK-N-SH. We are
currently investigating whether the intracellular tryptophan is converted to serotonin in these cells.
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Wichita Youth Empowerment Partnership: A Community
Assessment of District 1
Dina M. Elias Rodas, MS*, Scott Wituk, PhD, Greg Meissen, PhD,
Maaskelah Thomas, MA, MS, Tara Gregory, PhD, Paulette Goines, MPA
Department of Psychology, Fairmount College of Liberal Arts and Sciences

Abstract. District 1 of Wichita Kansas is primarily
formed by African American population and faces
multiple economic and social challenges that require
greater collaboration and improved capacity of local
faith-based (FBO) and community-based organizations
(CBO). The Wichita Youth Empowerment Partnership
(WYEP) is an initiative facilitated by the Center for
Community Support & Research (CCSR) and includes
10 partnering faith-based and community-based
organizations (FBCBOs) that address youth violence and
gang activity in the mentioned district. A participatory
community assessment was conducted to obtain
information and establish future directions for services
and activities of the organizations, from the youth’s
perspective. Community assessment was a participatory
process that integrated mixed methods to collect
information: youth survey, focus groups, photovoice, and
archival data. Information obtained was quantitatively
and qualitatively analyzed. Adult collaboration and
inclusion of a youth research team were central aspects.

practices through a capacity building process that
also includes a youth empowerment component,
especially ethnically diverse youth. WYEP
conducted a community assessment process to
identify strengths, assets, and problems that impact
youth in the district. This assessment was a
participatory process that promoted youth’s
participation and adult collaboration.

2. Method, Results, Discussion, and Significance
The data collection methods used
included: (1) youth self-administered survey, (2)
focus groups, (3) photovoice, and (4) archival data.
Photovoice. Photovoice is a participatory tool in
which participants photograph their perceptions
about the community’s situation [2]. Photovoice is
considered a powerful technique for individual
participation,
community
discussion,
and
promotion of critical dialogue and shared
production of knowledge [3]. This method is
culturally appropriate to work with African
American youth. A youth research team was
formed by 26 youth ranging from 9 to 19 years old.
Youth answered (a) Who youth are and how they
are doing, (b) common challenges youth in district
one face, (3) opportunities available for youth (4)
who and what supports youth in the district, and (5)
what needs to change in the district to make a
better future for youth.
Self-Administered Survey. Survey was administered
to 51 youth who attend five of the ten partnering
organizations to gain information regarding youth
experiences in the community and community
resources and needs.
Focus Groups. Three focus groups were conducted
to obtain information about community needs,
what youth like to do, challenges youth face,
opportunities available for youth, how adults in
district one view and support youth, and what
WYEP and other organizations can do to make a

1. Introduction
District 1 of Wichita Kansas is primarily
formed by African American population and faces
multiple economic and social challenges that
require greater collaboration and improved
capacity of local faith-based (FBO) and
community-based organizations (CBO). A greater
percentage of youth in Sedgwick County, in
comparison to Kansas, reported participating in
some type of violent behavior in the past year,
having friends who participated in violent act or
gang activity (i.e. carrying a handgun), and having
favorable attitudes toward violent or gang activity
[1]. The Wichita Youth Empowerment Partnership
(WYEP) is a three-year initiative facilitated by the
Center for Community Support & Research
(CCSR), Wichita State University. WYEP includes
ten partnering youth-serving faith-based and
community-based organizations (FBCBOs) that
address youth violence and gang activity in the
mentioned district. Initiative is designed to improve
the efficacy and efficiency of the organizational
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services to address these issues is limited because
of scarce funding. Other community challenges
identified were: a) need for more responsible adults
engaged in community change, b) need for local
positive role models with increased positive adultyouth interaction, c) decreasing the availability of
alcohol and other drugs, d) infrastructural needs
(e.g., abandoned buildings/houses, progressive
infrastructure decline), e) progressive economic
decline and the need for more job opportunities,
and f) the need for more unity and less violence.
3. Conclusions
Involvement in community life can create
a youth-adult and youth-community synergy.
Adults and organizations can support youth in
diverse ways such as tutoring and mentoring, being
involved, trust youth, work with youth and reward
them, provide funds and resources, promote more
activities for youth, and elicit support from parents.
Results served to establish strategies of
intervention that will be implemented by the
WYEP partnering organizations.
Youth engagement in WYEP provided an
opportunity for them to express themselves and
reflect on the issues that they witnessed daily in
their community. Not only did the process provide
a new opportunity for youth to be involved, but it
served WYEP organizations as they developed new
strategies for working with a more empowered and
involved youth.
4. Acknowledgements
Funding for this project was provided by
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better future for youth. Groups included youth and
adults.
Archival data. Local data sources were reviewed
to better understand the social, economic, and
demographic background of District One. Sources
include: Helping America’s Youth, U.S. Census
Bureau, Wichita Police Department 44 Beat
Community Survey, Kansas Health Statistics
Report, The Joint Center for Political and
Economic Studies, National Institute on Drug
Abuse, The November Coalition, The Henry J.
Kaiser Family Foundation, and the Kansas State
Department of Education.
Results. Collected data was grouped in four general
aspects: youth, community strengths, community
needs, and what adults and organizations can do to
support youth. Some of the most salient aspects are
described.
Youth. Descriptions of youth in the
community were that they are happy, self-aware,
nice, peaceful, friendly, and engaged in the
community. Youth are perceived as able to make
good decisions. 58.8% of youth feel connected to
northeast Wichita; 56.9% of youth feel at home in
northeast Wichita, but only 33.3% feel it is
important to live in this area. Youth like sports
(78.4%), church-related activities (66.7%),
extracurricular activities (66.7%), and volunteer
work (58.8%). Identified challenges related to
youth were academic struggles, environmental
issues (e.g. contamination, pollution, trash), lack of
family support, peer pressure, unrealistic and low
expectations, and concerns about the future related
to community problems (e.g., violence, gangs,
urban blight).
Community Strengths. Best things about
the community are: people, youth who can be your
friends, other kids, schools, organizations, and
churches. Identified strengths are availability of
scholarships, existence of after school programs,
related educational opportunities such as
volunteering, and summer activities, youth
organizations, visible Black leaders, role models
and mentors, and strong family structures. 49% of
youth perceive the people in the community as
having positive attitudes.
Community Challenges. District 1 has
lower average housing values ($135,022 vs. $
52,289), lower household income ($39,939 vs.
$24,079), relatively higher unemployment (5.3%
vs. 12.0%), and more rent-occupied homes (54%).
Education gap persist for African American youth.
African American youth, especially males, are
disproportionately represented in the juvenile
justice system. Their offenses are frequently of a
violent nature, and the number of agencies offering

[1] Communities That Care (CTC) survey (2006)
[2] Wang, C.C. & Burris, M.S. (1997). Photovoice: Concept,
methodology, and use for participatory needs assessment.
Health Education & Behavior, 24(3), 369-387.
[3] Wang, C.C. & Redwood-Jones, Y.A. (2001). Photovoice
ethics: Perspectives from Flint Photovoice. Health Education &
Behavior, 28 (5), 560-572.

WYEP Youth Research Team
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Utilization of mid-level providers in trauma centers:
a national survey
Amy M. Helten1*, Angela D. Johnston1*, Sue M. Nyberg, MHS, PA-C1, Gina BergCopas, PhD(c)2
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Department of Physician Assistant, College of Health Professions, 2 University of Kansas School of Medicine - Wichita

Introduction: The Accreditation Council for Graduate Medical Education recently implemented standards which limits
hours worked by resident physicians to no more than 80 hours per week. As a result of these limitations, teaching hospitals
throughout the United States may be faced with potential staffing shortages. Recent census data published by professional
organizations indicate an upward trend in the number of physician assistants (PAs) working in the subspecialty of trauma.
As the roles of hospital based mid-level providers (MLPs), including advanced registered nurse practitioners (ARNPs) and
PAs, continue to evolve, a greater understanding of those roles will help to identify future employment trends for these
professions. Methods: A survey tool was developed and mailed to 464 major trauma centers in the United States. The
survey was designed to determine the prevalence and utilization of MLPs on the trauma service. Results: 246 surveys were
returned for a response rate of 53%. Results of this study indicate that the following clinicians utilized in direct care of the
trauma patient are as follows: Surgical Resident Physicians (54.1%), PAs (32.9%), and ARNPs (34.6%). In addition, 29%
of respondents who do not currently utilize MLPs indicated that they intended to utilize them in the future. Conclusion:
Over half of the facilities responding to the survey utilize MLPs on their trauma service. Pearson Chi Square analysis
suggests that ACS verified facilities utilize MLPs proportionately more than non-verified facilities and that Level I trauma
centers use proportionately more MLPs than Level 2 trauma centers (p < .05). In the majority of the trauma centers, MLPs
appear to be utilized to perform traditional duties performed with fewer MLPs performing invasive procedures. Finally,
almost 30% of the respondents who do not currently utilize MLPs state that they intend to utilize them in the future. This
indicates the potential for continued job growth for MLPs.

1. Introduction
Physician Assistants and Nurse Practitioners were introduced to the medical community in the 1960s.
Both professions were developed to increase access to healthcare in rural and underserved populations
secondary to physician staffing shortages. However, utilization trends indicate movement away from primary
care, as more MLPs move into specialized care such as trauma, surgery, and cardiology. [1, 2]
In 2003, the ACGME implemented standards which limits hours worked by resident physicians to no
more than 80 hours per week. Therefore, the reduced availability of surgical residents in teaching hospitals
prompted these facilities to find alternative means of providing patient care. The literature reveals multiple
possibilities for the use of MLPs to offset these shortages.[3]
The purpose of this study was to determine current prevalence and utilization of MLPs in trauma
centers and to identify potential future utilization in hospital trauma centers.

2. Methods, Results, Discussion, and Significance
Methods: This descriptive, cross-sectional study was conducted from March 2007 through June 2007.
A nine-item survey tool was developed to address the research questions and was reviewed by faculty of the PA
department at Wichita State University and local healthcare providers in an effort to improve face and content
validity. The survey population included trauma centers designated by their state or region and/or verified by
the American College of Surgeons as a Level I or II trauma center. A listing of the 1,334 trauma centers in the
United States was acquired through the American Trauma Society with 464 meeting the criteria listed above;
186 of these designated as Level I and 245 designated as Level II. The remaining trauma centers are designated
as Level III/IV/V or unspecified and therefore were not included in the survey population. A cover letter,
survey, and return envelope were sent to the Trauma Care Coordinators for each of the 464 facilities.
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In addition to ACS verification or state/regional designation status, the survey was designed to collect
information regarding current utilization of surgical residents, physician assistants and nurse practioners by the
trauma facility. In addition, respondents were asked to identify common job duties for mid-level providers, if
currently utilized. Finally, if MLPs were not currently utilized, respondents were asked to indicate potential
future utilization of MLPs as a part of their trauma service.
Pearson's Chi-square test of association analysis were used to evaluate the relationships between
trauma center verification/designation and use of MLP. Data were analyzed using the SPSS Version 15.0 for
Windows (REF).

Results: A total of 464 surveys were mailed with 246 returned for a response rate of 53%. Results of
the survey indicate 56.1% of trauma centers that responded are verified by the ACS, 45.7% are Level I and
54.3% Level II. The majority of the respondents (92.7%) are also designated as a trauma center by state or
regional guidelines.
In addition to the attending trauma surgeon, clinicians utilized in direct care of the trauma patient are
as follows (Fig. 1): Surgical Resident Physicians (54.1%), PAs (32.9%), and ARNPs (34.6%). A slight
majority of the trauma centers (54.5%) utilized either PAs, NPs or both types of providers. Pearson Chi Square
analysis suggests that ACS verified trauma centers utilize MLPs more frequently than non-verified trauma
centers (p < .05) and that a greater proportion of Level 1 centers utilize MLPs than Level 2 centers (p < .05).
Regarding specific daily tasks performed by MLPs on a trauma service, in the majority of the facilities MLPs
assisted in trauma resuscitations and performed traditional tasks such as rounds on the general medical floor and
dictation of the history, physical exam and discharge summary. In the majority of the facilities, however, MLPs
did not perform more invasive tasks such as inserting arterial lines, central lines, chest tubes, and intracranial
monitors. Finally, of the facilities which do not currently utilize MLPs, 29% stated that they intended to utilize
such providers in the future while an additional 32% were uncertain about future use.

54.1%
60%

Percentage of
respondents

50%
32.9%

34.6%

40%
30%
20%
10%
0%
Surgical Resident
Physician

PA

NP

Clinician

Fig. 1. Clinicians Utilized in Direct Patient Care of Trauma Patients in Addition to the Attending Trauma Surgeon.

3. Conclusion
Over half of the facilities responding to the survey utilize MLPs on their trauma service. Results of
the study also suggest that ACS verified facilities utilize MLPs proportionately more than non-verified
facilities. In the majority of the trauma centers, MLPs appear to be utilized to perform traditional duties
performed with fewer MLPs performing invasive procedures. Finally, almost 30% of the respondents who do
not currently utilize MLPs state that they intend to utilize them in the future. This indicates the potential for
continued job growth for MLPs.
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Heart Rate Changes Comparing Free Weight VS Elastic Resisted
Tubing
Mark Robertson, Jarvis Odgers, Jon Young, Cam Wilson, Mike Reiman
Department of Physical Therapy, College of Health Professions

Abstract. During lifting, heart rate and blood pressure have been shown to rise because of an increase in intra-abdominal
pressure. This increase in pressure is known as a Valsalva maneuver. However, little research has been conducted to
compare heart rate changes that occur with traditional weight lifting versus elastic band resistance. Changes in heart rate
that occurred while lifting free weight compared to lifting with elastic band resistance were therefore examined. 30 healthy
subjects with an age range of 18-40 were tested. Heart rate changes were recorded using a 12 lead ECG, with a baseline
measurement established before lifts were performed. Testing consisted of subjects lifting roughly 40% of their body
weight from the floor to waist height and then returning the weight to its original starting position. All subjects alternately
performed lifts with both free weights and elastic bands. Subjects were required to rest between lifts to allow heart rate to
return to baseline measurement. Results indicate that heart rate did increase significantly in both the free weight and elastic
band resisted groups when compared to baseline measurements. There was no significant difference found when comparing
the difference in change of heart rate for the second lift between free weight lifting and elastic band resistance. A mixed 2way ANOVA was used to determine if there is a significant difference in HR changes between the 2 lifts.
Introduction
The Valsalva Maneuver (VM) has been shown to evoke rises in HR equal to the magnitude of the stimulus
placed on the individual [2]. A study by Parisi et al indicated that Valsalva can cause as much as a 50% drop in
left ventricular stroke output which could result in dizziness (orthostatic hypotension)[1]. It has been shown that
increases in blood pressure and rate pressure product may prove to be dangerous in older individuals,
individuals with heart disease, or individuals with little or no training[3]. The purpose of this study is to use an
electrocardiogram (ECG) machine to characterize the heart rate response in all 4 phases of a lifting activity that
is practical to everyday activities, such as lifting a suitcase, carrying groceries, or straining with a load. Our
study will also address the heart rate response to determine the difference between a lift performed with free
weight versus a lift performed with elastic band resisted weight. The ECG machine provides a non-invasive
insight into the heart rate response during free weight lifting versus using elastic band resistance.
Experiment, Results, Discussion, and Significance
Experiment Thirty healthy adult subjects between the ages 18-37 (mean 23.65) took part in the study. Prior to
enrollment in the study all subjects were required to complete a Physical Activity and Readiness Questionnaire
(PAR-Q) prior to inclusion. Participants were excluded from the study if they reported a positive answer on any
question in the PAR-Q questionnaire. Participants were also excluded from participation in the study if they are
pregnant or reported any form of restrictive respiratory or cardiovascular conditions such as hypertension.
Participants were also required to sign a consent form. All participants were students at Wichita State
University. Upon inclusion into the study, participants were randomly placed using consecutive assignment in
to one of two groups: (1) Free weight lifts followed by elastic band resistance lifts after return to baseline heart
rate (INT), (n=16); or (2) Elastic band resistance lifts followed by free weight resisted lifts after a return to
baseline heart rate (N-INT), (n=14). Participants were assigned to groups based on a consecutive assignment
method.
The instrument used to monitor HR was an electrocardiogram (ECG) machine. Participants resting
heart rate levels were assessed by a 12-Lead ECG reading. Both groups were asked to lift two handles resisted
by elastic resistance equal to 40% of ones own body weight as determined using a tensile strength conversion
chart. Two lengths of elastic resistance bands were used; one for subjects <70in tall and one for subjects who
were 70in or taller. Elastic resistance bands were attached to an elastic resistance board which contained a
standing circle with band attachment sites on each side. Once the participants were attached to the 12-lead ECG
and a baseline HR was reached participants were asked to stand in the boards standing circle. Once HR
stabilized the participant performed a single squat consisting of four components. Measurements were taken
from the ECG machine throughout the entire lift. The participant was allowed to rest until they returned to their
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baseline heart rate and then performed the same lift using the opposite resistance. Four measurements were
recorded during each lift, one for each phase of a lifting cycle. Measurement 1 was recorded as the participant
squatted down to grab the resistance just prior to performing the upward concentric portion of the lift.
Measurement 2 was recorded as the participant completed the concentric movement upward with the resistance
into a standing posture. Measurement 3 was recorded after the participant eccentrically lowered the weight
back to the original position. Measurement 4 was taken after the participant released the resistance and returned
to the standing position. The same measurements were recorded for the free weight lifts as were recorded for
the elastic band lifts.
Results
Resting heart rate was significantly different between the two groups, (weight first=mean 78.18 (+/-9.7); elastic
band first, mean 88.75 (+/-10.3), therefore an analysis of covariance (ANCOVA) was used to determine
whether there were significant differences between groups once the effect of participant resting heart rate was
removed. A mixed 2-way ANOVA then was used to determine if there were significant differences between the
two groups with regard to change in heart rate. The independent variable was ‘group’ labeled elastic resistance
first or weight first. The dependent variables were heart rate at times 1and 4 of lift procedure 1, and times 1 and
4 of lift procedure 2. Alpha level was set at .05. SPSS V 13.0 was used to analyze the data. With the effect of
resting heart rate removed, a significant difference was found in the change in heart rate only for the first lift
(heart rate 4 minus heart rate 1). The significant difference in change of heart rate for the second lift (heart rate
4 minus heart rate 1) was not found.
Discussion
Both free weights and elastic band resistance were shown to significantly increase heart rate. These conclusions
are important when working with a set of patients that have high blood pressure or cardiovascular problems.
Our research shows that heart rate should be monitored closely when performing resistance training with these
patients to prevent possible damage to the cardiovascular system.
Conclusions
It was initially hypothesized that there would be a significant difference in heart rate changes within groups for
both the free weight lift and the elastic band resisted lift when compared to baseline measurements. Results
showed that both lifts did in fact cause a significant increase in heart rate as shown in the table above. It was
also hypothesized that there would be a significant difference in heart rate changes between free weight lifts and
elastic band resisted lifts due to the mechanics involved in elastic band exercises. Results showed that for the
initial lift, between group differences showed heart rate increased significantly greater with free weight lifting
than with elastic resistance. The significant difference in change of heart rate for the second lift was not found.
Group
HR 1 (beginning)
HR 4 (end)
80.80 +/- 9.6
102.18 +/- 10.6
Weight Lift First
85.64 +/- 9.5
97.85 +/- 7.8
Elastic Resistance First
Because significant differences were not found for the second lift the results are inconclusive.
Acknowledgements
We would like to thank Melissa Bean for her hard work and guidance in setting up and recording our ECG data.
Lift 1*
Group
HR 1 (beginning)
HR 4 (end)
78.81 +/- 11.0
99.5 +/- 11.6
Weight Lift First
92.73 +/- 7.9
107.3 +/- 7.3
Elastic Resistance First
Lift 2
*Significant change in HR (ANCOVA, set text)
The change in HR from 1 to 4 in weights first group is significantly greater than the change in HR from 1 to 4 in
the elastic band group first.
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Design and Studies of a Self-Assembled Cofacial Zinc
Phthalocyanine Dimer Complexed with Fullerene(s)
Eranda Maligaspe *, Francis D’Souza
Department of Chemistry, Fairmount College of Liberal Arts and Sciences

Abstract. Biomimetic bacterial photosynthetic reaction center complexes have been constructed using welldefined self-assembled supramolecular approaches. The “special pair” donor, a cofacial phthalocyanine dimer,
was formed via potassium ion induced dimerization of tetra-(benzo-[15]crown-5) phthalocyanine. The dimer was
subsequently self-assembled with functionalized fullerene(s) via axial coordination. The utilization of such welldefined multiple modes of binding in a controlled fashion results in the formation biomimetic supramolecualr
complexes which further allows to probe the photoinduced charge separation. These complexes were fully
characterized using 1H NMR, UV-Vis, electrochemical and mass spectrometric methods. The evidence for
interaction in the ground state systems was obtained from spectroscopic and computational studies. Electron
transfer from the excited zinc phthalocyanine to fullerene was reveled by steady and time-resolved emission
studies.

1. Introduction
Self-assembly directed constructed of supramolecules capable of mimicking biological functions is one of the
fastest growing areas of research. The potential applications of these self-assembly techniques to the design of
molecular systems include light energy harvesting and nanotechnology.
The sequential multi-step electron transfer of the bacterial photosynthetic reaction centers realizes the efficient
conversion of light energy into chemical energy. However, modeling the primary electron donor, as a ‘special
pair’ has been limited to only a few studies due to the complexity in synthesizing such molecules. In the present
study, building novel supramolecular ‘special pair’ donor-acceptor conjugates is presented. These complexes
are ideal candidates for light harvesting devices (photovoltaic devices) to create a green environment.

2. Experiment, Results, Discussion, and Significance
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Figure 1. Construction of the supramolecular “special pair” porphyrin dimer-fullerene triad and tetrad.
Phthalocyanines with four crown-ether voids are known to dimerize by encapsulating K+ cations to form
dimer species. [1] In electronic absorption spectroscopy, this was monitored as a decrease in the Q band peak of
monomer (around 675 nm) and concomitant increase of absorption intensity to shorter wavelength region (ca.
630 nm, the so-called dimer peak). Addition of functionalized fullerene, PyC60NH3+ (Figure 1) to potassium
induced zinc tetrakis (benzo-[15]crown-5) phthalocyanine dimer (K4[ZnTCPc]2) formation, which resulted in a
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decreased dimer peak at 630 nm with a small red shift, typical of that expected axial coordination of pyridine to
zinc phthalocyanine.
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Figure 2. (A) UV-Visible spectra of K4[ZnTCPc]2 upon addition of PyC60NH3+ in benzonitrile. The inset shows
a Benesi-Hildebrand plot constructed for evaluating the binding constants. (B) Fluorescence spectral changes
observed on increasing addition of PyC60NH3+ to solution of K4[ZnTCPc]2 in benzonitrile.
Figure 3. Ab initio B3LYP/3-21G(*) optimized geometries
of K4[ZnTCPc]2
The computational studies were performed using density
functional methods (DFT) at B3LYP/3-21G(*). In the
dimer structure, the two phthalocyanine rings were stacked
with a Zn-Zn distance of 4.77 Ǻ.

The confirmation of the charge –separated state and evaluation
of the charge recombination rate were performed by the nanosecond
transient absorption spectral technique. Upon forming the
supramolecular triad, the transient absorption spectrum revealed the
characteristic band at 1000 nm of fulleropyrrolidine anion radical
and 875 nm of Zn phthalocyanine cation radical, serving as a direct
proof of charge separation within the supramolecular triad.

Figure 4. Femtosecond transient absorption spectra of K4[ZnTCPc]2
(10 µM) with PyC60NH3+ (100 µM) in benzonitrile observed by 426
nm laser irradiation

3. Conclusions
Efficient charge separation from singlet excited Zn phthalocyanine dimer, K4[ZnTCPc]2* to the complexed
fullerene within supramolecular triad and tetrad was observed. Hence, these complexes are real candidates for
study of photo-induced charge transfer processes.
4. Acknowledgements
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Statistic Approach to Static Conductor Thermal Rating
Miaolei Shao, Ward. T. Jewell
Department of Electrical and Computer Engineering, College of Engineering

Abstract — This paper proposes applying the statistic
analysis method for determination of static conductor thermal
rating. The spectrum of the maximum current of conductor
over a year is first calculated using Typical Meteorological
Year (TMY2) data set as weather data and IEEE Standard
738-1993 as computation engine. The statistic analysis is then
performed to calculate the cumulative distribution function
(CDF) of the maximum current. Finally, the static conductor
thermal rating can be determined based on the risk level
which utilities are willing to take. The statistic analysis
method helps system planners to determine the static
conductor thermal rating by quantifying the risk of a
conductor’s actual allowable maximum current higher than
the static rating. This proposed method is applied to
determine the static conductor thermal rating of different
zones within Rocky Mountain and Desert Southwest area.

Introduction
iven the ambient weather conditions along an
overhead transmission line and the designed
maximum allowable conductor temperature, the
maximum allowable current of a transmission line can
be calculated using heat balance method [1], [2]. Since
weather conditions vary with time, the maximum
allowable conductor current of a transmission line also
changes with time. However, transmission planners
need to determine the static rating of transmission lines
in order to study the capability and adequacy of the
transmission network.
Traditionally, the static rating is usually determined
based on conservative weather condition assumptions.
It has been recognized that such methodology is
conservative and therefore results in under-utilization
of conductors [3]. This issue can be of particular
importance in a competitive energy market
environment since utilities try to fully utilize existing
equipments to maximize transmission capacities.
This paper proposes a statistic analysis method to
determine static conductor thermal ratings. The
proposed approach first uses the typical annual weather
conditions to calculate the spectrum of the maximum
current of a conductor over a year. Then the statistic
analysis is performed to calculate the CDF of the

G

maximum current. According to the risk tolerance,
one can determine the static rating of a transmission
line. The proposed method is tested using the Typical
Meteorological Year (TMY2) data set in the Rocky
Mountain and Desert Southwest area.
This paper first presents the weather data used in
this study, including the TMY2 data set, the definition
of 5 zones and the corresponding weather stations in
those zones in Section II. Then, Section III introduces
IEEE Standard 738-1993 as the method to calculate the
maximum current. Section IV presents the statistic
analysis method and the results of static conductor
thermal rating.

Weather Data
Typical Meteorological Year (TMY2) Data Set
The weather data used in this study is Typical
Meteorological Year (TMY2) data set derived from
National Solar Radiation Data Base (NSRDB) [4].
TMY2 is a data set of hourly values of solar radiation
and meteorological elements for a 1-year period. It
consists of months elected from individual years and
concatenated to form a complete year. The purpose of
developing the weather database is to produce a full set
of 8760 hourly weather observations containing real
weather sequences for a particular weather station.

Weather Zones and Weather Stations
The Rocky Mountain and Desert Southwest area
diverse
geographic
and
climatic
contains
characteristics. This study classifies the area into 5
zones based on common geographic and climatic
characteristics.

Modification of Wind Speed Data
Wind speed varies with time and location along
overhead transmission lines. This study modified the
wind speed data to a minimum of 4 feet per second in
daytime (6:00 am to 8:00 pm) and to a minimum of 2
feet per second in nighttime (8:00 pm to 6:00 am).
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Data

Study methodology
IEEE Standard 738-1993
Conductor thermal ratings are typically
calculated based on the heat balance method: the
heat loss due to convection and radiation is equal to
heat gain due to Ohmic losses and solar heating.
This study uses the IEEE method (IEEE Standard
738-1993) to calculate the conductor thermal
rating. The maximum allowable current can be
obtained using Equation (1).
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In addition, this study examined different risk
levels (from 1% to 10% in 1% incremental) for
determining the conductor thermal rating. Fig. 1
shows the results of the static conductor thermal
ratings of 5 zones based on different risk levels. It
clearly shows that the static conductor thermal
rating increases as risk tolerance increases.

( Qc + Qr − Qs )

(1)
R
Where Qs is the solar heat gain, Qc is the heat
loss due to convection, Qr is the heat loss due to
radiation, and R is the conductor resistance.
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of emissivity (ε) and coefficient of absorption (α)
respectively.
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Fig. 1. Thermal Ratings at different Risk Level (Amps)

Conclusion
This paper has presented a statistic analysis
method for determination of static conductor
thermal rating. The proposed method can help
system planners to quantify the risk of a
conductor’s allowable maximum current lower
than the determined static rating. System planners
can determine the static conductor thermal rating
based on the risk tolerance level which they are
willing to assume. Study results indicate that the
proposed approach can improve the utilization of
transmission lines.

Statistic Analysis and Study Results
Using the methodology addressed in Section III,
the spectrum of the maximum current of conductor
over a year can be obtained in each zone. Then the
statistic analysis is performed to calculate the CDF
of the maximum current. Once the risk level is
determined by system planners, the conductor
rating can be determined.
This study use 795 MCM ACSR (Drake) as test
conductor and three maximum allowable conductor
temperatures 50ºC, 75ºC and 100ºC to determine
the static conductor thermal rating.
Table I summarizes the static conductor thermal
ratings of Drake conductor determined based on
statistic analysis. These results are based on 1%
risk level. The ratings are calculated using both the
unmodified wind data and the modified wind data.
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The effect of rereading text at a
student’s instructional level upon reading fluency
Helen M. Wilson
Department of Curriculum and Instruction, College of Education

Abstract. The purpose of this study was to determine the effect of repeated readings of text at a student’s
instructional level upon reading fluency. The participants for this study included seven third grade students
who were reading below grade level and below the fluency norms for beginning third graders. The
participants included three girls and four boys, ages 8 to 9. Data was collected using leveled readers,
weekly running records for fluency from a pretest and a posttest, student completed graphs, and a pretest
and posttest measurement of reading comprehension using the Scholastic Reading Inventory. The main
findings indicated that explicit fluency instruction, engaging students in rereading text, and modeling fluent
reading do positively impact reading fluency.
1. Introduction
At my elementary school in central Kansas, the third grade reading instruction is differentiated,
meaning that the 51 students in three classrooms are leveled into five reading groups. It was the below
grade level readers, a group of seven, with whom I was privileged and challenged to work. At the onset, I
was asking myself: “What type of instruction do these students need to become more proficient readers?”
While listening to these third grade students read aloud in the first few days of the semester, it was apparent
that fluency was an area that needed attention. These same students also had low reading comprehension
scores on the Scholastic Reading Inventory (SRI). Knowing that improved fluency in reading has a direct
correlation to increased reading comprehension, I decided that I would focus on fluency instruction as a
basis for building reading proficiency and investigate the effect of rereading text at a student’s instructional
level upon reading fluency. As we began the semester, I talked with the students individually and
collectively about why reading was important. Each student was fully aware that he/she was reading below
grade level, and not surprisingly, each truly desired to work hard toward the goal of becoming a better
reader.
2. Experiment, Results, Discussion, and Significance
After a Congressional mandate to identify the key skills and methods necessary to ensure reading
achievement, the National Reading Panel (2000) issued a report that identified five components that are
critical to reading instruction. The five areas of reading instruction that were identified were phonemic
awareness, phonics, fluency, vocabulary, and text comprehension (Armbruster, Lehr, & Osborn, 2001). At
the earliest stages of reading, students struggle and labor to release the magic of written letters to sounds,
the blending of sounds into words, the joining of separate words into phrases, and finally the combining of
phrases into meaningful sentences. As readers develop over considerable time and practice, the
automaticity of reading begins to take place and the resulting fluency translates into greater understanding
of the meaning of the text. Thus, the more fluent the reader, the more that reading comprehension is
achieved.
The National Reading Panel (2000) reviewed more than 100,000 studies (Armbruster, Lehr, & Osborn,
2001) and began to draw conclusions about what instructional practices would work best to ensure reading
success for students. One of their findings was that “if text is read in a laborious and inefficient manner, it
will be difficult for the child to remember what has been read and to relate the ideas expressed in the text to
his or her background knowledge” (National Reading Panel, 2000, p. 11). In other words, by the time a
student struggles through decoding words and reaches the end of the sentence or passage, he has used so
much energy in the decoding process that he has no more energy to construct or retain meaning. Since
fluent readers do not have to spend energy on decoding words, they are able to focus their attention on
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meaning, and as they make connections between the meaning of the text and their background knowledge,
reading comprehension occurs.
The participants for this study included seven third grade students who were reading below grade level
and below the fluency norms for beginning third graders, which is 90 words correct per minute (WCPM).
The participants included three girls and four boys, ages 8 to 9. Of these students, three had individualized
education plans for reading and/or writing. All of these students were in the regular education curriculum
with paraprofessional support in the classroom.
On day one of a reading phase, students were measured in a one-minute timed test on a cold read (text
that had not been previously read) of text at their instructional level, which is below third grade level. A
running record of student errors was made during the reading as well. Students then recorded their cold
read (pretest) WCPM and reading accuracy rate on graph paper. Beginning on day two, students were led
by the teacher in guided reading of the same passage with repeated readings continuing through day seven.
The passage would have been read in whole group or chorus fashion, guided partner reading, and paired
reading fashion up to 8-10 times over this period. On day eight, the student would again read the passage
aloud in a one-minute timing (posttest) and record the WCPM and reading accuracy rate on his/her graph
paper. As a pretest for reading comprehension, at the beginning of the semester students completed the SRI.
The SRI was again administered at the end of the semester, with the results being considered as a posttest
for reading comprehension.
On two consecutive phases, the pretest readings showed 1 of 14 readings at or above 90 WCPM. After
repeated readings, students achieved the desired goal of 90 WCPM or above on 13 of the 14 posttest
measurements. Six of the seven students achieved the goal of 90 WCPM on both posttests. One of seven
students achieved the goal in only her second posttest. The running records also measured reading
accuracy. It is desirable that along with 90 WCPM, 95% reading accuracy is achieved. Accuracy of 95%
was achieved on 7 of 14 pretests. After repeated readings, the average of posttest accuracy for all students
was 98.7%, with 100% of the students achieving 95% accuracy or higher on both posttests.
Because of the strong correlation between reading fluency and reading comprehension, I administered
the Scholastic Reading Inventory (SRI) as a pretest and a posttest for reading comprehension. Beginning
third grade students should be reading at 500 lexile points. All seven students measured below 400 lexile
points on the comprehension pretest. Three of seven scored 500 or above on the posttest. It is generally
thought that a 25 point gain in a quarter, or a 50 point gain in a semester is average. Since the pretest and
posttest measurements occurred over a semester, anything over a 50 lexile point gain is significant. Five of
the 7 students showed an above average gain, gaining between 76 and 336 lexile points, and 3 of those 5
had remarkable gains of over 300 lexile points. Students’ reading comprehension was positively impacted
by the improved reading fluency.
3. Conclusions
The pretest and posttest data measurements for reading fluency, reading accuracy, and reading
comprehension were analyzed, and all of the recorded data support that repeated readings of text does
increase reading fluency. The results of this study were congruent with the findings of The National
Reading Panel Report of 2000. Repeated readings of text at the student’s instructional level will build
fluency, and building fluency does have a positive relationship with increased reading comprehension.
Explicit fluency instruction, engaging students in rereading text, and modeling fluent reading do positively
impact reading proficiency.
4. Acknowledgements
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research.
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Awareness and implementation of sepsis guidelines in Kansas
hospitals
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Department of Physician Assistant, College of Health Professions, 2University of Kansas School of Medicine – Wichita

Abstract. Introduction: In 2002 the Surviving Sepsis Campaign was established by an international consortium of
healthcare providers as a collaborative effort to reduce mortality from the life-threatening conditions of severe sepsis and
septic shock. Resuscitation and treatment guidelines (“Early Goal-Directed Therapy – EGDT”) were developed based on
existing literature. There is very little published data evaluating awareness of these guidelines and the capability to
implement them in smaller, rural hospitals. This descriptive study was conducted to assess awareness and capability for
implementation of EGDT in rural, Kansas hospitals. Methods: A survey tool was designed and mailed to the medical
director of the emergency department (ED) in all 129 Kansas hospitals. Non-responders received a second survey, also by
mail. Results: Only 25% of respondents were aware of EGDT. Awareness and implementation of the Surviving Sepsis
Campaign early goal-directed treatment recommendations is low while the capability of facilities to perform the individual
components of these recommendations is high.

1. Introduction
Sepsis is when the body’s natural immune system goes into overdrive in response to infection or
trauma. This sets off a cascade of events that can lead to widespread inflammation and blood clotting in tiny
vessels throughout the body. It has been demonstrated that the mortality rate for severe sepsis can range
anywhere from 20-80% with an analyzed average of 49.7%.[1,2] The incidence of sepsis is increasing across
all demographic groups at an average rate of 8.7% per year.[3] Rivers et al. (2001) published a ground
breaking study that found there was a 16% reduction in absolute 28-day mortality when starting early goaldirected therapy in a septic patient presenting in the emergency department.[4] In addition, Shorr et al. (2007)
recently published that the average cost of care per patient was reduced by over $5,800 when an evidence-based
protocol for sepsis treatment was implemented.[5]
The Surviving Sepsis Campaign was formed in 2002 by representatives of 11 internationally
recognized medical organizations with the goal of reducing sepsis mortality 25% by the year 2009. Dellinger et
al. (2004) published the “Surviving Sepsis Campaign guidelines for management of severe sepsis and septic
shock.”[6] The emergency department is often the first link in the chain of care for a patient with sepsis. As
many as 61% of all patients meeting sepsis criteria initially present to the emergency department for care.[7]
Despite the proven efficacy of the components of early goal-directed therapy and the existence of evidence
based protocols, accurate and timely implementation of these recommendations remains low in the emergency
department.[8, 9] It has been shown that implementation of early goal-directed therapy is feasible in the
emergency department.[10]
The extent to which awareness and implementation of Surviving Sepsis Campaign guidelines has
disseminated to U.S. hospitals is largely unknown, especially in the rural setting. The wide variation in the size
of Kansas hospitals provides an excellent setting to investigate the dissemination of sepsis treatment guidelines.
Identifying the key characteristics of facilities demonstrating an awareness of and the ability to implement the
latest treatment protocols is essential to developing effective strategies for further outreach.
2. Methods
This descriptive, cross-sectional study was conducted between August and December 2007. A survey tool was
developed and mailed to the medical director of the emergency department in all 129 Kansas hospitals. The
research team believed that ED directors would be most knowledgeable about the treatment of sepsis and
hospital capability to implement specific sepsis treatments. Non-responders received a second survey, also by
mail. The survey tool was designed to collect data in six categories: hospital characteristics, the capability to
obtain lab tests on an urgent basis, the capability to initiate procedures on an urgent basis, the use of Activated
Protein C (Xigris), the awareness of sepsis treatment guidelines, and the development of sepsis treatment
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protocols. All responses were de-identified and the data were analyzed utilizing standard statistical measures
(SPSS).

3. Results
Of the 129 surveys mailed, 50 were returned for a response rate of 38.8%. The majority of respondents
(62%) reported their role as either Medical Director of the emergency department (ED) or intensive care unit (ICU).
Only 1 hospital (2%) reported having an established protocol for sepsis treatment currently in place, with an
additional 14 hospitals (28.6%) reporting protocols in the process of development. A minority of the respondents
(24.5%) reported being familiar with EGDT as promoted by the SSC. Only a slight majority of hospitals (54%)
have the capability to obtain serum lactate and insert central venous catheters which are key components in the
identification and initial treatment of sepsis. The capability of facilities to perform the individual components of
early goal-directed therapy is shown in Table 1.
Table 1:
The percentage of respondents that were capable of obtaining or implementing the following within six hours of
the patient’s arrival to the hospital
Diagnostic studies
Procedures
Complete blood count
98%
Initiation of broad spectrum antibiotics
98%
Metabolic profile
98%
Initiation of intravenous medication drips
96%
Blood gas
86%
Placement of central venous catheter
54%
Blood culture
78%
Measurement of:
Lactic acid
54%
central venous pressure
38%
Serum cortisol
30%
mixed venous oxygen saturation
32%
Cortisol stimulation test
22%
continuous central venous oxygen saturation 24%
Gram stain
68%
intermittent central venous blood gas
36%
Coagulation studies (PTT, PT, INR) 98%

4. Conclusions
Awareness and implementation of Surviving Sepsis Campaign guidelines for treatment of sepsis in Kansas
hospitals is low. In addition, not all hospitals are fully capable of implementing all recommended aspects of EGDT.
Awareness and implementation of guidelines for the treatment of sepsis, including EGDT, is lower than expected in
hospitals in Kansas. Additional education of healthcare providers may be needed to raise awareness of sepsis
guidelines and to facilitate increased implementation in Kansas hospitals.
5. References
[1] Friedman G. Has the mortality of septic shock changed with time. Crit Care Med. 1998;26:8.
[2] Wheeler A. Treating patients with severe sepsis. N Engl J Med. 1999;340:7.
[3] Martin GS, Mannino DM, Eaton S, Moss M. The epidemiology of sepsis in the United States from 1979 through 2000. N Engl J Med. Apr 17
2003;348(16):1546-1554.
[4] Rivers E, Nguyen B, Havstad S, et al. Early goal-directed therapy in the treatment of severe sepsis and septic shock. N Engl J Med. Nov 8
2001;345(19):1368-1377.
[5] Shorr AF, Micek ST, Jackson WL, Jr., Kollef MH. Economic implications of an evidence-based sepsis protocol: can we improve outcomes
and lower costs? Crit Care Med. May 2007;35(5):1257-1262.
[6] Dellinger RP, Carlet JM, Masur H, et al. Surviving Sepsis Campaign guidelines for management of severe sepsis and septic shock. Crit Care
Med. Mar 2004;32(3):858-873.
[7] Huang DT, Clermont G, Dremsizov TT, Angus DC. Implementation of early goal-directed therapy for severe sepsis and septic shock: A
decision analysis. Crit Care Med. Sep 2007;35(9):2090-2100.
[8] Carlborn D. Barriers to implementing protocol-based sepsis resuscitation in the emergency department - Results of a national survey. Crit
Care Med. 2007;35(11):7.
[9] Sivayoham N. Management of severe sepsis and septic shock in the emergency department: a survey of current practice in emergency
departments in England. Emerg Med J. Jun 2007;24(6):422.
[10] Nguyen HB, Corbett SW, Steele R, et al. Implementation of a bundle of quality indicators for the early management of severe sepsis and
septic shock is associated with decreased mortality. Crit Care Med. Apr 2007;35(4):1105-1112.

164

