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UMC U R  Wel c om e
It is with great enthusiasm that I welcome students, faculty, staff, alumni, and community members 
to the 2019 University of Montana Conference on Undergraduate Research (UMCUR). Each year, 
UMCUR is a highlight for the Davidson Honors College and University of Montana. This year, we have 
over 130 students from every school and college presenting their research and creative scholarship. 
UMCUR is a powerful example of what happens when our incredible students and faculty collaborate. 
What our community displays during UMCUR is undergraduate excellence at its finest.

Undergraduate research and creative scholarship experiences yield many practical benefits, setting 
our students up for success in future educational and career endeavors. Students who engage in the 
critical inquiry and creative problem-solving required to conduct undergraduate research and creative 
scholarship gain skills and confidence to be successful and prepared for life outside of the classroom and 
beyond their time at UM. Further, the working relationships established between students and faculty 
mentors are some of the most enduring bonds in a student’s academic tenure.

Thank you to all of our dedicated faculty mentors who have helped our students get to this day. I 
would also like to thank Provost Harbor for his support of UMCUR 2019 and undergraduate research, 
more broadly. I am also grateful to President Bodnar for his prioritization of undergraduate research, 
creative scholarship, and for “placing student success in the center of all we do.” Finally, support from 
our community of donors has made many UMCUR projects possible, and I would like to thank our 
generous donors for their belief in the power of opportunities for research, creative exploration, and 
global exploration to change students’ lives.

An event as large as UMCUR takes months of planning and would not be possible without the 
support of the UMCUR Planning Committee, the Office of the Provost, the University of Montana 
Undergraduate Research Committee, and all the faculty members, staff, alumni, community members, 
graduate students, and undergraduates who have volunteered their time as facilitators and judges for the 
conference. 

I’d like to also extend my heartfelt thanks to Michelle Eckert, without whom this event would not be 
possible. In collaboration with Victoria Bigelow, Michelle ensured that the event, down to the most 
minute detail, runs smoothly and displays the very best UM has to offer. We all hope you enjoy this day 
and learn something new!

        Good luck today and have fun!

Katie Cordingley
Interim Director, Davidson Honors College



UMCUR Ke ynote  Sp e a ker
12:20 PM, University Center Theater ~ April 17, 2019

Bryan Cochran, Ph.D.
Professor of Psychology 

U n i v e r s i t y  o f  M o n t a n a

Adapting to Scholarly and Societal Changes  
While Researching LGBT Health Disparities

About Bryan Cochran

Bryan Cochran received his undergraduate degree in Psychology from Furman University in 
Greenville, SC in 1996, and his Master’s and Doctoral degrees in clinical psychology from the 
University of Washington in Seattle (2000 and 2003, respectively). He is both a researcher and 
a practitioner, having maintained research programs in LGBT psychology and in substance 
misuse while serving as a licensed psychologist and supervisor in the clinical Ph.D. program 
here at the University of Montana since 2003. He teaches undergraduate and graduate courses 
in the Department of Psychology and has a research lab of 5 current doctoral students and 
approximately ten undergraduate research assistants. 

Abstract
In a career as a clinical psychologist studying health disparities that lesbian, gay, bisexual, and 
transgender (LGBT) individuals face, I have had to adapt my research to a number of changes  
in both discipline-specific and societal perceptions of LGBT individuals. I will discuss how I  
have geared my research program to adapt to these changes, highlighting how the research  
process does not occur in a vacuum, regardless of topic area or discipline. Changing eras  
also represent burgeoning opportunities, as they have with my work, to study often  
under-researched populations and to help meet the needs of our diverse world.



UMCUR S che du le  O ver v ie w

U n i v e r s i t y  o f  M o n t a n a
Conference on Undergraduate Research (UMCUR)

April 17, 2019

University Center 3rd Floor

7:30 AM Information Desk & Poster Setup & Oral Uploading  
- UC 3rd Floor, Grand Foyer & 300 rooms 

9:00 - 11:00 AM Oral Sessions - UC 326-332

11:00 AM - 12:00 PM Poster Session #1- UC South Ballroom

12:20 AM - 1:30 PM Keynote Lecture - UC Theater

Oral Sessions - UC 326-330

4:00 - 5:00 PM Oral Sessions - UC 326-333

3:00 - 4:00 PM Poster Session #2 - UC South Ballroom

•	 Social & Life Sciences, Humanities

•	 Social & Life Sciences, Humanities 

•	 Social, Life and Physical Sciences, Humanities and  
Visual/Performing Arts & Creative Writing

Please join host Davidson Honors College in celebrating this year’s  
UMCUR Awardees in the Davidson Honors College Lounge,  

Wednesday, April 24th, 2:00-3:30pm.  Awards, cake and coffee will be provided. 

1:40 - 2:40 PM Franke Global Leadership Initiative (GLI) Capstone 
- UC North Ballroom 

1:40 - 3:00 PM

10:40 - 12:00 PM Franke Global Leadership Initiative (GLI) Capstone 
- UC North Ballroom 

UMCUR Awards  C eremony



Franke Global Leadership Initiative (GLI)  
Capstone Presentation Session 

 
These presentations feature Capstone Research from students in University of Montana’s  
Franke Global Leadership Initiative (GLI). These Franke GLI students are in their fourth 
and final year of the Franke GLI fellowship. Throughout their four years they have been 
involved in unique and enriching academic learning that has combined practical expe-

rience with their classroom education. Franke GLI’s distinctive program brings together 
students from different disciplines to tackle real-world problems with diverse ideas.

10:40 Eating Insects: A Community Action Toolkit - Lily Chumrau; Charlotte Langner; Mary McCormick; 
Freya Sargent; Ellen Sears

11:00 Border Walls in Montana: Immigration and Integration in Missoula - Schrielle Standish; Natalie 
Hofstad; Jordan McCloney; Christa Street

11:20
Effects of Climate Change on Rocky Mountain Spotted Fever and Public Health Implications in  
Western Montana - Ella Baumgarten; Maxwell Enger; Sydney Qualls; Ronan Kennedy; Benjamin 
Hickey; Tiffany Matthews

11:40 Bug Bites: Eating Insects on Purpose! - Ellie Gluhosky; Lauren Clark; Kaitlyn Anderson; Spencer 
Lachman; Sarah Lutch; Dakota Vaccaro

12:00  - 1:30 PM  Break

Franke GLI - Continued

1:40 Health and Wellness: Expanding Education for an Under-Addressed Issue - Grace Sievert;  Olivia 
Adams; Crystal Chase; Grady Matter; Megan Sipes

2:00 Educate, Empower, Change: Strategies for Overcoming Stigmas Surrounding Menstrual Health -  
Monica Paul; Lea Graham; Madison Haynes; Shaylee Ragar; Kirsten Tucker

2:20 Get Out, Go Wild - Sully Magee; Andrew Matsushita; Joseph Carlson; Alexa Millward; Aubrey 
Mullins; Nani Murray; Sophia  Deroo

Franke GLI Capstone Presentation Sessions 10:40 AM - 2:40 PM 
UC North Ballroom

Franke GLI

Want to participate in the 2019 UMCUR? Make sure to visit the UMCUR  
Website www.umt.edu/ugresearch/umcur/default.php  

and/or Like us on Facebook www.facebook.com/UMCUR/  
to keep up with current happenings. 



 
 UMCUR S che du le  Bre a kdown 

Concurrent Oral Sessions: 9:00 AM - 11:00 AM 
(Listed by room, time, title of presentation, and name of primary author) 

Complete list of Authors, Abstracts and Mentors are located after the schedules.

Social Sciences - Room 326

9:00-
9:20am

The Role of Participatory GIS in Community-Centered Ecotourism Management in the Bossou Forest 
Reserve, Guinea - Sydney Qualls

9:20-
9:40am

Two tightly linked loci produce flower color polymorphisms in both the UV and visible spectra in 
yellow-and-white monkeyflower (Mimulus bicolor) - Brooke Kern

9:40-
10:00am

Climate Change and Groundwater Access Provisions in Native American Water Rights Settlements - 
Naatosi Fish - Marea Kuehl

10:00-
10:20am

The Consolidation of Corn: A Case Study to Inspire Design for the Wicked Problems of Our Time - 
Sophie Moon

10:20-
10:40am

Utilizing Data and Technology in Social Work as Catalysts for Effective Community Change -  
Haley Eakin

10:40-
11:00am

How Epidemiological Transitions Affect Mortuary Ritual: A study of infant burials in the Missoula 
City Cemetery - Hannah Pepprock

Life/Social Sciences- Room 327

9:00-
9:20am OPEN

9:20-
9:40am OPEN

9:40-
10:00am

Infection with bacteriophage impacts the evolution of antibiotic resistance in Pseudomonas  
aeruginosa - Jake Cohe

10:00-
10:20am

The Causes and Conduct  of the Conflict between Iran and Israel and Its Effects on Palestine and Syria 
- Allison Pennell

10:20-
10:40am

An Old Man’s Eulogy, A Young Republic’s Hymn: Weimar Patriotism and the Murder of Walther 
Rathenau - Ronan Kennedy

10:40-
11:00am

Prevalence of Extreme Discrimination Against LGBTQ+ High School Students in Rural Communities 
- Cara Grewell



Life Sciences - Room 330 

9:00-
9:20am The Role of PF Phage in Pseudomonas aeruginosa Cheater Populations - Autumn Robinson

9:20-
9:40am

Effect of expression level and amino acid sequence on HCMV glycoprotein complexes - Charlotte 
Langner

9:40-
10:00am Genetics of Floral Divergence in Monkeyflower - Mathew Samuli

10:00-
10:20am

The Effects of the Goat Creek Fire Complex on Water Quality and Macroinvertebrate Communities in 
First-Order Streams within the Rock Creek Drainage. - Leif Howard

10:20-
10:40am

The Early Bird Gets the Worm: Comparing Early Post-fire Avifaunal Species Assemblages in Montana 
Subalpine Forests - Allison Hendryx

10:40-
11:00am Song Structures in the Asian Rhinoceros Beetle - Cole Sander

Humanities - Room 331

9:00-
9:20am

Masques and Luggage: Sociocultural Anxieties Manifested Through Material Goods in Shakespeare’s 
The Tempest and Bowles’ The Sheltering Sky - Dusty Keim

9:20-
9:40am Knowledge and Power: Weaponizing Women’s Experiences - Bailey Durnell

9:40-
10:00am Clara Moore Sherley Tower: Forgotten Montana Suffragist - Emmett Ball

10:00-
10:20am

The Poetics of Political Exile: Bolaño and Literary Complicity in Augusto Pinochet’s Regime - Erin 
Goudreau

10:20-
10:40am

From Australian Activists to Philosophy: the Role of Engaged Consumption in Radical Drug Policy 
and Education Reform - Glen Woodworth

10:40-
11:00am Hate Speech as Political Speech - Alex Butler

Poster Session #1: 11:00 AM -12:00 PM
UC  South Ballroom 

(Listed by category, poster number, and name of primary author)

Humanities

1 The Effect of Perception Biases on Associated 
Value of Stimuli - Jordan Broussard 3

“They love God even though they deny Him”: 
Dorothy Day on Revolution in Nicaragua and 
Cuba, 1927-1970 - Tess Gallagher Clancy

7 The Effects of Social Isolation and Loneliness on 
Aging - Nelson Weaver 71

“Ikuzo Nihongo” - Learning Japanese through 
reading Manga (Japanese Cartoons) - Ryan 
Koski



Posters Continued

Life Sciences

8
Investigating the Underlying Mechanisms 
Responsible for the Effectiveness of Behavioral 
Cough Therapy - Sarah Popp

10
Investigating the role of inorganic phosphate in 
the survival of the bacteria that cause Lyme  
Disease. - Bonnie Long

12
Tracking Forest Fire Impacts on Stream  
Temperatures & Ensuing Shifts in the Salmonid 
Community - Christopher Rotar

14
Understanding The Function of Ancient  
Conserved Non-Coding DNA Elements - 
Jeremiah Gaiser

16
Validation of the Actical Accelerometer for  
Individuals with Locomotor Dysfunction -  
Selene Tobin

18 Physician Suicide: Healers Unable to Heal  
Themselves - Paighton  Noel

20
The scaffolding protein PAG1 regulates Src  
family kinase activity in neuroblastoma cells - 
Makenzie Mayfield

22 Beetle Ballads - Ty Morgan

24 Fire on the Mountain:Impacts of Burned Habitat 
on Wildlife Occupancy - Dakota Vaccaro 26 Use of GPS collar point distributions to infer 

cause of mortality in mule deer - Kylie Brunette

28 Rates of Water Loss and Metabolism in Stick 
Insect Eggs - Garret Jolma 30

Finding Evidence for Competition Between 
Moose, Deer, and Cougars in Washington using 
Space to Event Model - Sierra McMurry

32
Controlling gene function with dual-coding 
exons: exploring patterns of conservation and 
expression - Sarah Walling

34
Measurement of epigenetic alterations from 
patients’ tissues in myoma, adenomyoma, and 
endometriosis - Min sun Koo

36
Gut-Brain Communication in Aggression in 
Male Drosophila Melanogaster - Ashley 
Bielawski

38
Altering Cough Reflex Sensitivity with  
Aerosolized Capsaicin Paired with Behavioral 
Cough Suppression - Claire Malany

40 Estimating Recruitment in Elk Using an  
Occupancy Framework - Mateen Hessami

Physical Sciences

41
Establishing Groundwater Nitrate/Nitrite Levels 
at Hamilton, Montana & Surrounding Area - 
Qwinn Lulis

43
Mapping Fluvial Geomorphic Change: The Clark 
Fork River at the Former Milltown Dam Site - 
Matthew Blassic

45

Focused Ultrasonication-Assisted Preparation 
of Aqueous Nanodispersions for Selected Novel 
C-type Lectin Receptor Ligands -  
Alexander Riffey

47
Laboratory Characterization of Toxic Air  
Emission from Fire Retardant Used in Wildfires    
- Emi Okitsu

49
The smell of attraction; cuticular hydrocarbon 
(CHC) profiles in a horned beetle - Chelsey 
Caldwell

51 Comparing Ocean Tidal Models - Bodhi 
Landry-Stahl

53

Size and shape of multi-walled carbon  
nanotubes influences exposure-induced airway 
inflammation and tissue fibrosis in a mouse 
model - Shannon Bolten



Keynote Lecture 12:20 - 1:30 PM  
 

UM Professor, Bryan Cochran, Ph.D. - UC Theater 

“Adapting to Scholarly and Societal Changes While Researching LGBT Health Disparities”
 

Pizza Provided in the UC Foyer

Poster Session #1: 11:00 AM -12:00 PM - Continued
UC  South Ballroom 

(Listed by category, poster number, and name of primary author)

Social Sciences

56
Exploring Evidence-Based Practice (EBP) in 
Curriculum-Based Language Interventions 
(CBLI) - Caitlin Gillespie

59
Quantity of Contact and Impact on Attitudes  
Towards Disabled Populations in Doctor of  
Physical Therapy Students - Carly Knudson

61
Using Emotional Framing to Manipulate  
Anchoring Effect: How Affect Influences  
Judgment and Perception - Elizabeth Waterman

63 Does Major Predict MCAT Success? - Megan 
Branson

65
Analyzing the Impact of Protective Factors on 
the Resilience of Middle School Students
- Ruth Minix

67

A Comparative Study of Phonological Processes 
Between Canadian-French-Speaking and  
American-English-Speaking Children with 
Speech Sound Disorders. - Carley Stone

69
Differential Object Marking: How Do Span-
ish-Speaking Children Learn Their Language?  
-Laura Cornelisse

 
 Oral Sessions - Continued: 1:40 PM - 3:00 PM 

(Listed by room, time, title of presentation, and name of primary author) 

Social Sciences - Room 326

1:40-
2:00pm Do I Belong Here? (In)Visibility caused by microaggressions on campus - Jazzie Johnson

2:00-
2:20pm Do I Belong Here? (In)Visibility of Students on Campus - Emily Gillispie

2:20-
2:40pm Do I Belong Here? (In)Visibility in the Curriculum - Stephen Thompson

2:40-
3:00pm Stories from High School: The Components of an Alternative Education - Anna Costain



Life/Social Sciences - Room 327

1:40-
2:00pm Evidence of Arthritis in a 92-year-old Female Cadaveric Specimen - Sydney Ladas

2:00-
2:20pm

Looking Past, Looking Forward: America’s National Parks, Archaeology, and Climate Change - Rachel 
Blumhardt

2:20-
2:40pm

Accountability in Education: Investigating Student Retention One-year-post Environmental Education 
Program - Bridget Creel

2:40-
3:00pm How are First Grade Children Learning to Spell? - Sarah Floyd

Life Sciences - Room 330

1:40-
2:00pm

Whitebark pine and prescribed fire: suitable habitat created for seedlings at the cost of mature trees - 
Adrienne Chenette

2:00-
2:20pm

Assessing the Efficacy of a Qualitative Approach for Monitoring Vegetation Responses After Floodplain 
Restoration - Dylan Branscum

2:20-
2:40pm  Limitations to Plant Growth in Ecosystems Contaminated by Smelter Fallout - Guillermo Barillas

2:40-
3:00pm Revegetating Steep, Severely Eroded Hillslopes: The Importance of Site Characteristics - Carly Andlauer

Life Sciences - Room 331

1:40-
2:00pm  Assessing the Effects of Culling as a Management Tool for Urban Mule Deer - Hamilton Platt

2:00-
2:20pm

Characteristics of Grizzly Bear Attacks on Humans: A review of grizzly bear and human interactions 
resulting in injury or fatality in the lower 48 states - Megan Robbins    

2:20-
2:40pm

The importance of integrating theory and application when estimating survival of wildlife populations - 
Alexis Beagle

2:40-
3:00pm Behavioral Plasticity to Reduce Camouflage Mismatch in Snowshoe Hares - Lindsey Barnard

Humanities - Room 332

1:40-
2:00pm

 “We the People”: Montanan Suffragist Belle Fligelman Winestine and the Progressive Era - Becca  
Warwick

2:00-
2:20pm Nina Graves Huston Darroch and Small-Town Suffragism in Montana - Henry Curtis

2:20-
2:40pm Mrs. Abbie C. French: Doctor and Suffragist - Madeline Hagan

2:40-
3:00pm Are Machiavelli and Plato more similar than once understood? - Marley Clark



Poster Session #2: 3:00 PM - 4:00 PM
UC  South Ballroom 

(Listed by category and last name of author)

Humanities

2 Proportional Reasoning Through Gears  
Investigation - Colt Davidson 4 Language Contributions to Early Literacy Success

- Kelsey Johnson

6 Wets, Drys, and Hypocrites: Women and the 
Repeal of Prohibition - Kathleen Resch

Life Sciences

11

Movement patterns of resident Westslope  
cutthroat trout (Oncorhynchus clarkii lewisi) 
populations in isolated headwater streams of 
central Montana - Michael Krummel

13 Phyllium Flight Analysis - Lexi Klawitter

15
Identifying causes of unregulated cell  
proliferation and changes body length in 
Caenorhabditis elegans. - Mikaya Terzo

19 Canis Lupus (Gray Wolf) Pup Survival Rates in 
Yellowstone National Park - Anne Jehle

21
Investigating Whether Oxidative Stress Mediates 
Stroke-Induced Internalization and Degradation 
of AMPA Receptors - Isabella Sturgeon

23 Temperature-Sensitive fbf-1 and rrf-1 Mutations 
in Caenorhabditis elegans - Ella Baumgarten

25 A Deep Convolutional Neural Network to Trim 
Sequence Alignment Overextension -Jack Roddy 27 Cardiovascular Responses to Woodsmoke  

Inhalation During Exercise - Kesley Wood

29
A Software Pipeline for Analyzing Viral  
Sequences in Bacterial Genomes - Conner 
Copeland

31 Tracking Rodent Social Interactions Using  
Machine Learning - Isaac Egan

33 Effects of water availability on the germination 
of native and exotic forbs - Beau Jennings 35

Familiarity affects interaction: social behavior  
differences in pairs of stranger and cagemate degus 
- Stephen Cooke

37
Behavioral Impacts of Octopamine Release on a 
Global vs. Local Scale - Thomas Bisom 39

The Effect of Vented Helmets on Heat Stress 
During Wildland Firefighter Simulation - Skyler 
Hilden

Physical Sciences

42

Dependence of Photosystem II Water Oxidation 
on Hydrogen Bond Stabilization of the Substrate: 
a Proposed Computational Experiment -  
Christopher King

46 Modeling Surface Mass Load Displacements in the 
Western US - Cody Norberg

48 Riparian Monitoring For the Ninemile Creek - 
Klemensas Krasaitis 50

Using Community Science to Remove and  
Monitor Noxious Weeds at the Rock Creek  
Confluence - Ira Moll



Physical Sciences - Continued

52 The Impact of Terrain and Other Factors on 
Wild Fires - Matthew Kingston 54

A Comparative Analysis between HYSPLIT and 
WRF-Chem to Estimate Downwind Wildland 
Fire Smoke for Public Health Applications -  
Maxwell Enger

55 Viewing the Chromosphere of the Sun in the 
Near Infrared Spectrum - Joseph Kelly

Social Sciences

57

The Impact of an Intensive Comprehensive 
Aphasia Program on Verbal Discourse in Stroke 
Survivors with Chronic Aphasia - Alyssa 
Kozlowski

58

The Impact of Participation in an Intensive  
Comprehensive Aphasia Program (ICAP) on  
Depression in Patients with Aphasia. - Harley 
Kincheloe

60
Quality of Life in Stroke Survivors with Aphasia 
who Participate in an Intensive Comprehensive 
Aphasia Program (ICAP). - Abigail LeClair

62 Caregivers: Lost in the Rehabilitation Rush - Zoa 
Phillips

64
Do young children treat a robot as having  
intentions and being culpable for its actions? - 
Rachele Barker

66 Factors Influencing Infant and Child Vaccination 
Rates in Uganda - Aubrey Mullins

68 Quest: Zero Waste by 2050 - Trevor Finney 70
Spatial Variation in Faunal Remains at 48PA551, a 
Middle Plains Archaic Period Archaeological Site 
in the Sunlight Basin, Wyoming - Kaylen Gehrke

Social Sciences - Room 326

4:00-
4:20pm Repurposing Wasted Food in Missoula - Lia Volpa

4:20-
4:40pm Context Matters in Children’s Reasoning about Confident and Hesitant Individuals - Kali Taylor

4:40-
5:00pm Adopting a Military Strategy for SMB Cyber Security Incident Response - John Williams

 
 Oral Sessions - Continued: 4:00 PM - 5:00 PM 

(Listed by room, time, title of presentation, and name of primary author)

Physical/Life Sciences - Room 327

4:00-
4:20pm Research on Farey Recursion - Denise LaFontaine

4:20-
4:40pm Effectiveness of Lure in Capturing Northern Bog Lemmings on Trail Cameras - Keely Benson

4:40-
5:00pm

Biotic and Abiotic Associations with Westslope Cutthroat Trout (Oncorhynchus clarkii lewisi)  
occurrences in the North Fork Flathead River in British Columbia, CA and northern Montana, USA 
under current and future climate scenarios. - Kadie Heinle



Humanities - Room 330

4:00-
4:20pm Suffrage Sketch: Hattie Lloyd - Jared Gibbs

4:20-
4:40pm May Murphy: The Life of a Montana Suffragist - Natalie Mongeau

4:40-
5:00pm Delia Peets and Women’s Clubs in Montana 1890-1930 - Anyssa Queen

 
 

Oral Sessions - Continued: 4:00 PM - 5:00 PM 
(Listed by room, time, title of presentation, and name of primary author) 

Humanities - Room 331

4:00-
4:20pm The Israeli Occupation of the West Bank from 1993 to 2018 - Kelcie Murphy

4:20-
4:40pm The Hands of Death: Public Space and the Street in Gilded Age America - Henry Curtis

4:40-
5:00pm

Social Isolation and Loneliness in Older Adults and the Experience of Gratitude and Affection - 
Elizabeth Sholey

 
 

Visual/ Performing Arts & Creative Writing: 4:00 PM - 5:00 PM 
(Listed by room, time, title of presentation, and primary author) 

 Room 332

4:00-
4:20pm Flipped-The Lives of Those with Mental Disorders - Teresa Hoskins

4:20-
4:40pm A Critical Analysis of Tsutomu Ohashi’s Score for Akira - Molly Trindle

4:40-
5:00pm The Construction of a Graphic Novel - Emma Thorp

 Room 333

4:00-
4:20pm

“How Easily Broken”: An Accumulating Work about Memory through Theatrical Dance Practices - 
Kaylee Osentowski

4:20-
4:40pm Genus Miscere: The Discovery of Skin - Katie Conrad

4:40-
5:00pm Frieda Fligelman: Feminist Academic - Marias Blundell



 ABSTRACTS  
(listed by title of presentation) 

 

The following are the complete list of abstracts including author, co-author, & mentor. 
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