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Oklahoma INBRE guidance, opportunities, and funding has been invaluable to the Tulsa 
Community College (TCC) bioscience programs.  OK INBRE has provided stimulating 
outreach, improved instruction, and authentic student research experiences.  Opportunities with 
OK INBRE funds have provided multiple levels of mentoring and communication for faculty 
and students at TCC.  Student completion and retention are improved through these activities and 
students see a path to bioscience careers. 
 
Oklahoma INBRE has insured program growth by providing students with OK INBRE Summer 
Internships that increase the student’s depth of understanding of lab work both academically and 
socially.  The internships created relationships and investigatory research experiences at research 
labs across the northeastern corner of Oklahoma.  We have data to support that 4 biotechnology 
students were awarded internships during each of the summers of 2014-2016 and 5 students were 
awarded in 2017.  As an example of a previously awarded OK INBRE Summer Scholar (2013), 
Mang Chang, was awarded a SULI internship in the Oak Ridge National Laboratory with the 
Department of Energy during the spring semester of 2014 (and after her OK INBRE summer 
research internship).  She was invited back during the summer of 2014, and she also completed 
her studies at Oklahoma State University majoring in Microbiology/Cell & Molecular Biology.  
Mang presented research at NCUR in Asheville, NC and participated in the summer 2016 
ORISE Project Spotlight research experience at Oak Ridge National Laboratories.  Mang has 
been accepted into graduate school at the University of Tennessee.  A number of our students 
who were awarded the internships were able to enter Oklahoma State University on SSTEM 
Scholarships.  Jordan Cox and Amanda Winn were selected in their respective years to represent 
TCC at the EPSCoR Research Day at the Capitol with their posters.  Jordan Cox was honored by 
the Oklahoma Academy of Science 2015 Fall Technical Meeting with the “Outstanding 
Undergraduate Poster” distinction for her research poster completed with Dr. Nedra Wilson.  
Recipients of the internships are now employed in the field, continuing their undergraduate 
work, or have entered graduate school.  One of our earliest OK INBRE awardees (Summer 
2009), Mona Easterling, is the Program Manager for the $3M AEP Credits Count Grant that 
includes organizing, leading, and coordinating the delivery of services among multiple STEM 
programs including teacher institutes and STEM Centers.  More than one third of the TCC 
students who have gone through the OK INBRE Summer Internship Program have begun 
graduate or professional school training after completing their four year degrees.  Two OK 
INBRE Summer Internship student reflections are found below. 
 
Every year OK INBRE outreach funds provide experiences for secondary students feeding the 
bioscience pipeline, and outreach is focused directly on secondary and community college 
faculty.  Diana Spencer serves as the Community College Outreach Coordinator and these 
workshops increase collaborations and communication.  The work of the OK INBRE Outreach 
Bioscience Representative, Janice Airhart, can be found at the web site 
http://www.tccbioscience.org/about.html .  We continue to host bioscience faculty workshops 
and the Annual Biotechnology High School Student Extravaganza.  The extravaganza invites a 
total 100 high school students from ten schools to participate in five hands on learning activities 

http://www.tccbioscience.org/about.html


and to communicate with influential scientists.  Each year about 30 faculty and students 
volunteer their time during the very full day.    In 2014, we had two local scientists describe 
research in allergens and the gut microbiome with a recent Yale graduate describing a citizen 
science study on microbes.  In 2015, we had five graduate students, TCC biotechnology alumni, 
describe their research.  Each year, we present a different theme. Dr. Jim DeKloe from Solano 
Community College in California presented about life in the 21st Century Biotechnology and The 
Life and Death Reality of Biotechnology. In 2017, three speakers discussed interesting OSBI 
cases, biocides in the environment, and the use of drug analysis in OSBI cases.  Every year, the 
five hour extravaganza includes active contact with greater than 130 individuals.  The TCC 
students become the mentors through the outreach activities.  In 2014 we presented two 
secondary and community college workshops and in 2015, we presented three secondary and 
community college workshops.  Each of these workshops has a minimum of 15 faculty 
representing at least 100 students every semester.  At a minimum, each workshop provides 1500 
students in the region a gain of instructional materials for learning in their classrooms.  In 2016, 
the OK INBRE Retreat highlighted community college faculty from the Community College 
Undergraduate Research Initiative (CCURI) and three of the CCURI grant leads presented to the 
retreat participants.  At present, we are preparing for a workshop for faculty in December of 
2017.  This workshop will continue our work to increase DNA extractions with subsequent 
polymerase chain reaction and gel electrophoresis analysis in multiple foundational classrooms.   
 
Another outreach activity includes our work with the Oklahoma Association of Community 
Colleges Annual Convention.  OK INBRE has hosted from 3-5 speakers each fall at the 
convention with an average of 20 participants in each session.  Session scientist presenters from 
across the nation have been hosted through OK INBRE to provide innovative bioscience 
opportunities for the community college faculty.  Specific titles of the scientists have been shared 
in the annual reports 
 
OK INBRE also facilitated the funding for five bioscience faculty to attend the National Council 
on Undergraduate Research in Asheville, North Carolina in 2016 and five faculty to Memphis, 
Tennessee in 2017.  NCUR Reflections are printed below.  The statements represent 
bioscience faculty funded through OK INBRE.  Also, two students that were funded by the OK 
INBRE Travel Grant have shared reflections below. 
 
Collaborations that include references to OK INBRE include the following: TCC Honors 
Research Retreat, TCC Southeast Campus Science Seminars, Community College 
Undergraduate Research Initiative (NSF/IUSE) national lab workshop training at TCC, Tandy 
Supercomputing Center, Hispanic American Foundation, TCC Math and Science in Health 
Careers Camps, Oklahoma Women in STEM Conference, Tulsa Area Bioscience Education and 
Research Consortium, Oklahoma EPSCoR Research Day at the Capitol, Tulsa Research Partners, 
Council on Undergraduate Research, Bio-Link NSF Biotechnology Center, National Academies 
of Science Board of Science Education, and the Oklahoma Academy of Science. 
 
The OK INBRE bioinformatics core team has worked with Diana Spencer to deliver a 
bioinformatics unit that investigated five software programs and used raw data from a previous 
workshop.  The units were shared during two semesters and pre- and post-surveys were 
administered to the students in November 2016 and April 2017.  The items were paired by 



matching student identification numbers and all eleven items were statistically significant using a 
paried samples t-test.  Blast search, developing contigs, creating multiple sequence alignments, 
and phylogeny reports were included in the study.  This work continues with nine classes 
investigating digital analysis in November of 2017.   
 
The opportunities provided by the OK INBRE Summer Mentoring and Research Training 
Program (SMaRT) has provided invaluable time for student and faculty development in research 
endeavors.  Each student participant was in his/her first or second year of post-secondary 
schooling.  Jacob Beckham worked on a project during the summer of 2016 that allowed his 
invitation to the EPSCoR Oklahoma Research Day at the Capitol and a trip to the Washington, 
D.C. congressional offices with the Oklahoma EPSCoR team.  The two students that worked 
with Dr. Spencer during the summer of 2017 included Ashley Kennedy and Brian Forrester.  
Ashley has provided a reflection statement below.   
 
Research infrastructure equipment provided by OK INBRE has provided a number of research 
foundational activities for our students.  Every campus and biological and physical science 
classrooms have benefited.  Please see reflections from faculty acquired instruments below. 
 
 
Selected Bioscience Faculty NCUR Reflections 2017 
 
I am extremely grateful to have had the opportunity to attend NCUR 2017; it was an incredible 
experience on multiple levels. I was very impressed by not only the quantity, but also the quality 
of the research that I saw being presented; undergraduate students most definitely can conduct 
substantive research! Moreover, I was very proud to watch as two bright and exceptionally 
talented students from TCC presented their work alongside and with equal effectiveness as 
students from some of our nation’s major research institutions. I was especially thrilled to have 
the rare opportunity to explore and learn about research conducted outside of my own 
discipline. NCUR helped to broaden my vision of research by an order of magnitude, and I’m 
very excited about the prospect of engaging my students in multidisciplinary research right here 
at TCC. Perhaps some of my students will even be in a position to present their own findings at 
NCUR 2018! 
--Neil Enis 
  
I want to thank everyone at TCC and particularly Dr. Dusti Sloan and all those involved in the 
Biotechnology program for making it possible for me to attend NCUR 2017.  I would also like to 
show my appreciation to OK-INBRE for the grant that funded my travel.  This trip was a 
wonderful learning experience.  I loved presenting my poster at a national conference and seeing 
what other undergraduate researchers are discovering.  I also enjoyed the opportunity to gather 
information on graduate programs at various colleges all over the United States.  Thank you to 
my fellow travelers for making sure I got to experience Memphis BBQ as well.  That was a 
treat!  Educational travel events such as NCUR provide students like myself with experiences to 
support a competitive edge in future endeavors.  I am grateful for all the hard work that TCC 
faculty have put in to help me succeed! You all are awesome!  
Sincerely,  
Anna Platt 



 
Being able to travel to Memphis with the TCC faculty and present the research to over 4,000 
students from around the country was a phenomenal experience. Not only was I able to gain 
more practice presenting my research in front of others I was also able to interact with other 
student researchers around the US and take in their experience and knowledge. Not to mention 
being able to present alongside research intensive universities and students that are working on 
their Master's as a community college student is a very gratifying. Overall, being sponsored by 
NCUR, getting to travel to a completely new city, and having interactions with the TCC 
professors and students has been a world opening experience for me. 
Jacob Beckham 
 
 

I want to thank you for the opportunity to attend the 2017 
NCUR conference in Memphis, Tennessee. I was very 
impressed with the diversity of student projects and the 
quality of their presentations. Amazing! Attending the 
conference with colleagues from multiple disciplines was a 
super fun experience and helped forge new friendships and 
collaborations.  I left the conference with many new 
creative and innovative ideas!  As a Science Club co-
sponsor, I plan to have students think about an art piece 
for next year’s Earth Day! Thank you again for the great 
time! Mary Phillips 
 
 
 

1.  One of my favorite things about NCUR was that it included many different disciplines 
which allows students (and faculty!) to be exposed to material they may not have seen 
before. 

2.  I plan on having students present at NCUR next year as I think it will be a benefit for 
students to present their work and to see other student presentations. 

Chandra Carpenter 
 
Diana, I really enjoyed the trip to Memphis.  It was very educational talking to the students who 
participated in presenting their research.   The high quality of work these undergraduate 
students are doing is remarkable.  This type of program will help students prepare for their 
upper division classes and continue their research projects. The conference has given me several 
ideas to think about that I may be able to do with my students.  Thank you.   Mark Swanson 
 
OK INBRE Summer Mentoring and Research Training Program (SMaRT) Student 
Over the summer, I worked with Dr. Diana Spencer at Tulsa Community College on samples 
taken from the rhizosphere of three trees from different areas to determine the bacterial 
variability of each sample. I had a lot of fun and it was definitely a learning experience. This 
experience exposed me to new lab techniques that we are unable to do in class due to budget 
limits and allowed me to explore new techniques on my own. It gave me insight as to the 

 



limitations and real life problems inherent to working in a lab and made me appreciate what we 
have access to more. Overall it was an interesting and mentally stimulating learning experience. 
 
Student Ashley Kennedy (SMART Program) 
 
In the spring of 2017 I was awarded the OK-INBRE Undergraduate Summer Research 
Internship. For eight weeks in the summer of 2017 I worked in Dr. Vazquez-Sanroman’s lab at 
Oklahoma State University – Center for Health Sciences. Our project was to determine what 
effects, if any, opioid withdrawal had on perineuronal nets in adolescents. My time in Dr. 
Vazquez-Sanroman’s lab was very valuable to me. I was very honored to have received the 
INBRE award and I took my time there very seriously. However, I was very nervous going into 
the internship as I was afraid I wouldn’t be able to fully understand what it was that we were 
trying to accomplish. I was pleased to find that everyone there was supportive, encouraging, and 
walked me through each step, making sure I understood before we moved on. My mentor 
challenged me every day, helping grow my confidence, and I was fully prepared for the poster 
presentation at the end of the eight weeks. My experience there taught me a lot about research, 
including how challenging it can be, but also how rewarding it can be. I am very grateful for my 
time in the lab, and I would gladly go back.   
 
Student Ashley Zongker Brown (OK INBRE Summer Intern) 
 
During the summer internship I had the honor and pleasure working in Dr. Koehler's lab 
researching the gut microbiome. More specifically, the idea that what happens in the gut can 
affect the brain, the so-called "gut-brain axis". The summer was packed with incredible 
experiences and invaluable knowledge that will shape me as I head further down the scientific 
path. I was able to get a great amount of hand-on experience in an actual lab environment 
outside of the classroom. The people that I was able to meet and work with were all great; the 
entire experience was more than I could have hoped for. I am truly thankful for the opportunity 
afforded to me by the OK INBRE program, and that they continue to fund efforts such as the 
summer research programs... they truly are worthwhile. 
 
Student Michael Hilton (OK INBRE Summer Intern) 
 
 
 
Faculty Benefits of Instrument Acquisition Funds 
 
During the 2017 summer semester, 16 students in BIOL 2134 Human Anatomy submitted a 
research prospectus focusing on FitLight use for undergraduate student research.  During the 
Fall 2017 semester, 9 students submitted a research prospectus.  Those 9 students will be 
completing their experimentation by Nov. 9th and present their research on Thursday, Nov. 16th.  
The 9 students have chosen to research various topics using the FitLight system which include 
anxiety levels and reaction time for students giving public speeches, classroom response times 
for lockdown drills on a college campus, reaction time of subjects undergoing vertigo, reaction 
time of distracted drivers.  Due to this acquisition, I have created curriculum and grading 
rubrics for undergraduate student research.   



 
Julie Porterfield (Southeast Campus) 
 
Professor O’Brien used a digital stereo zoom microscope with camera adapter as part of ongoing 
NSF-ROA Supplemental research over the summer of 2017. One undergraduate worked with her 
to identify insect samples to Family, using the camera to create a photo record of the insects as 
they were identified. This research is ongoing, and it is expected that other undergraduates will 
be recruited in the spring and summer of 2018. 
 
In the summer and fall of 2017, the microscope has been used during lab in Zoology and Biology 
for Non-Majors by Cross and O’Brien, and as part of a classroom-based research projects 
examining insect diversity by both professors. The sweep nets were used to collect insects for the 
project. We intend to use the insects collected this fall and in the spring of 2018 in the 
development of an insect DNA barcoding lab for Introductory Biology and Zoology courses. 
This will involve the use of the MiniCentrifuge for PCR, and the microscopes, including the ring 
adapters, for insect identification. 
 
Valerie O’Brien and Brian Cross (Metro Campus) 
 
The two spectrophotometers purchased with OK-INBRE funds have been used in BIology 1224-
-Biology for Majors labs for both photosynthesis and design-your-own Spec 20 labs.  24 students 
engage in these labs during Fall and Spring semesters each year.  I loved that I now have enough 
spectrophotometers that students can be in groups of 3 or 4 instead of 4 or 6, which provides 
much more hands-on time and ownership of the lab experience.  These additional Spec 20s have 
allowed me to change my lab curriculum by adding a lab session where each group selects a 
variable to test and designs their own protocol to follow.  It has been wonderful to see my 
students struggle with the trial-and-error process of constant revision and improvement that is 
typical of beginning experimental design.  I could not have offered the design-your-own lab 
component without the additional equipment funded by OK-INBRE. 
 
Jennifer Kneafsey (Northeast Campus) 
 
The Mettler Toledo pH meter is used constantly by students in the biotechnology courses.  We 
estimate that at least six labs in three of the courses require the instrument and multiple uses of 
the instrument are used for repeated iterations of the activity.  The use of a pH meter is required 
for several investigations. 
 
Diana Spencer (Southeast Campus) 
 
 
 
 


