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Welcome from the Dean
College of Natural Sciences 
and Mathematics

Welcome to the 24th Annual College of Natural Sciences and Mathematics 
Student Research Symposium. Today you will see some of the research that 
is being undertaken by students in the College. This year we have research 
from many fields - there are 84 posters involving 110 students mentored 
by 42 different faculty members. We encourage you to drop by the Farris 
Center to join us in celebrating the accomplishments of our students.

I look forward to seeing you there.

Cordially,

Stephen R. Addison

Stephen R. Addison, Dean
College of Natural Sciences and Mathematics
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Effects of Cadherin-18 on Fetal Kidney Cell Aggregation

Andrew Baker
Faculty Mentor: Calin O. Marian

Cadherins are a group of transmembrane calcium-dependent adhesion proteins found in mammalian cells. These proteins are 
generally categorized into two classes: Type I and Type II cadherins. Type I cadherins (e.g. E-cadherin and N-cadherin) are 
the best understood, and are well-established as functioning in cell-cell adhesion and recognition. Type II cadherins lack the 
+$9�PRWLI�SUHVHQW�LQ�7\SH�,�FDGKHULQV��ZKLFK�LV�NQRZQ�IRU�SOD\LQJ�D�VLJQL¿FDQW�UROH�LQ�DGKHVLRQ��VR�WKH�RYHUDOO�IXQFWLRQ�RI�
WKHVH�FDGKHULQV�LV�VWLOO�ODUJHO\�XQNQRZQ��+HUH�ZH�DUH�LQWHUHVWHG�LQ�D�7\SH�,,�FDGKHULQ�NQRZQ�DV�FDGKHULQ�����&'+�����3UHYLRXV�
experimentation has shown CDH18 to be associated with other proteins such as ȕ�FDWHQLQ��ZKLFK�DUH�NQRZQ�WR�EH�LQYROYHG�LQ�
UHJXODWLRQ�RI�FHOO�FHOO�DGKHVLRQ��)RU�WKHVH�H[SHULPHQWV��ZH�FKDUDFWHUL]HG�WKH�DGKHVLYH�SURSHUWLHV�RI�WKLV�SURWHLQ�XVLQJ�KXPDQ�
HPEU\RQLF�NLGQH\�FHOOV�WKDW�ZHUH�HQJLQHHUHG�WR�RYHU�H[SUHVV�&'+����,Q�WKHVH�H[SHULPHQWV��ZH�DWWHPSW�WR�FKDUDFWHUL]H�WKH�
DGKHVLYH�SURSHUWLHV�RI�&'+���XVLQJ�D�VHULHV�RI�FHOOXODU�DJJUHJDWLRQ�DVVD\V�

DNA Isolation from Various Blood Cell Fractions of Red-eared Sliders 

David Baker, Emily Chambers, Elias Smith
Faculty Mentor: Calin O. Marian

Red-eared slider turtles (Trachemys scripta elegans��KDYH�QXFOHDWHG�UHG�EORRG�FHOOV��5%&V���OLNH�PDQ\�RWKHU�UHSWLOHV��7UDFKHP\V�
VFULSWD�5%&V�FDQ�WKHUHIRUH�SURYLGH�DPSOH�'1$�IRU�DQDO\VLV��,Q�DGGLWLRQ�WR�5%&V��ZKLWH�EORRG�FHOOV��:%&V��FDQ�EH�LVRODWHG�IURP�
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Establishing The Relationships Among Land Use, Nutrients, And Aquatic 
Communities In Headwater Streams

Danielle Braund 
Faculty Mentor: Sally Entrekin

*OREDO�K\SR[LF�]RQHV�KDYH�GRXEOHG�LQ�DUHD�HYHU\�GHFDGH�VLQFH�WKH�����V�IURP�H[FHVVLYH�QXWULHQW�LQSXWV��,QFUHDVHG�QXWULHQWV�
FDXVH�VSLNHV�LQ�SULPDU\�SURGXFWLRQ�DQG�KHWHURSKLF�UHVSLUDWLRQ�WKDW�OHDG�WR�D�GHSOHWLRQ�LQ�GLVVROYHG�R[\JHQ�DQG�HYHQWXDO�DQR[LD��
([FHVV�QXWULHQWV�FRPH�IURP��SRLQW��DQG�QRQSRLQW�VRXUFH�LQSXWV�PRVWO\�DVVRFLDWHG�ZLWK�DJULFXOWXUH��7KH�0LVVLVVLSSL�5LYHU�%DVLQ�
�065%��VXSSRUWV�WKH�VHFRQG�ODUJHVW�K\SR[LF�]RQH�LQ�WKH�ZRUOG��VSDQQLQJ��������VTXDUH�NLORPHWHUV�DW�WKH�PRXWK�RI�WKH�065��
7KH�/DNH�&RQZD\�3RLQW�5HPRYH�ZDWHUVKHG��/&35��ZDV�UDQNHG�LQ�WKH�WRS�����ZDWHUVKHGV�IRU�WKH��SKRVSKRUXV�H[SRUWHG�E\�
VWUHDPV�WR�WKH�065��7KH�RULJLQ�RI�WKLV�H[FHVV�SKRVSKRUXV�DQG�LWV�HIIHFWV�RQ�ELRJHRFKHPLFDO�SURFHVVHV�DQG�DTXDWLF�FRPPXQLWLHV�
ZLWKLQ�VWUHDPV�LV�XQFOHDU��0HDVXULQJ�DONDOLQH�SKRVSKDWDVH�DFWLYLW\��$3$���VHGLPHQW�HTXLOLEULXP�SKRVSKRUXV�FRQFHQWUDWLRQV�
�(3&���DQG�PDFURLQYHUWHEUDWH�FRPPXQLW\�DVVHPEODJHV�LQ���DJULFXOWXUDOO\�GRPLQDWHG�DQG���IRUHVWHG�ZDWHUVKHGV�ZLOO�HQKDQFH�RXU�
XQGHUVWDQGLQJ�RI�KRZ�SKRVSKRUXV�LV�WUDQVIRUPHG�DQG�WUDQVSRUWHG�LQ�VWUHDP�V\VWHPV��:H�SUHGLFW��WKDW�SKRVSKRUXV�DQG�QLWURJHQ�
FRQFHQWUDWLRQV�ZLOO�EH�JUHDWHU�LQ�ZDWHUVKHGV�ZLWK�!����SDVWXUH�WKDQ�ZDWHUVKHGV�WKDW�DUH�PRUH�IRUHVWHG��7KHUHIRUH��(3&�ZLOO�
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Morphological Evolution of Fish Caused by Changing Stream Habitats

Walker Culp
Faculty mentor: Ginny Adams

)LVK�VKDSH�LV�NQRZQ�WR�H[KLELW�ERWK�SKHQRW\SLF�SODVWLFLW\�DQG�D�UDSLG�UHVSRQVH�WR�DOWHUDWLRQV�LQ�KDELWDW���0RVW�UHVHDUFK�RQ�¿VK�
VKDSH�FKDQJH�KDV�H[DPLQHG�WKH�LPSDFW�RI�KDELWDW�DOWHUDWLRQ�IURP�D�ORWLF�WR�OHQWLF�V\VWHP�DIWHU�FRQVWUXFWLRQ�RI�GDPV��,Q�WKH�:KLWH�
5LYHU�ZDWHUVKHG�LQ�QRUWK�$UNDQVDV��WKH�.LQJV�5LYHU�ÀRZV�GLUHFWO\�LQWR�7DEOH�5RFN�'DP��SRWHQWLDOO\�LVRODWLQJ�ORWLF�¿VKHV���:H�DUH�
LQYHVWLJDWLQJ�KRZ�WKLV�SRWHQWLDO�EDUULHU�WR�PRYHPHQW��7DEOH�5RFN�'DP��FRXOG�SRWHQWLDOO\�DIIHFW�PRUSKRORJ\�RI�¿VK�VSHFLHV�LQ�WKLV�
ZDWHUVKHG��:H�ZHUH�VSHFL¿FDOO\�LQWHUHVWHG�LQ�WKH�PRUSKRORJ\�RI�Lepomis megalotis, Lepomis macrochirus, and Notropis greenei 
DV�WKHVH�VSHFLHV�ZHUH�QRWHG�DV�ORRNLQJ�VXSHU¿FLDOO\�GLIIHUHQW�LQ�WKH�.LQJV�5LYHU��$OWKRXJK�FXUUHQW�VWXGLHV�RQ�DQWKURSRJHQLF�
DOWHUDWLRQ�WR�DTXDWLF�KDELWDWV�LQ�$UNDQVDV�KDYH�VKRZQ�FRPPXQLW\�OHYHO�UHVSRQVHV��QR�UHVHDUFK�KDV�EHHQ�GRQH�RQ�LQGLYLGXDO�¿VK�
morphology. Photographs of the target species were digitally landmarked with TPS software and morphometric data analysis was 
FRQGXFWHG�XVLQJ�WKH�5�SURJUDP�VXLWH��7KH�0$129$�VWDWLVWLFDO�DQDO\VLV�GRQH�RQ�WKH�JHRPHWULF�FRRUGLQDWHV�SURYHG�VLJQL¿FDQW�
UHVXOWV�LQ�WKH�YDULDQFH�EHWZHHQ�WKH�SRSXODWLRQV�VHSDUDWHG�E\�WKH�GDP��2Q�DYHUDJH��L. megalotis showed the least amount of 
YDULDWLRQ�DQG�N. greenei�KDG�WKH�KLJKHVW�YDULDQFH�IDFWRU��7KH�SUHGRPLQDQW�FKDQJHV�LQ�WKH�JUHHQHL�ZHUH�VKRUWHQLQJ�RI�ERG\�OHQJWK�
ZLWK�VOLJKWO\� ҰԠ㙑
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Host Specificity of the Burkholderia – D. discoideum: Artificial and natural 
Burkholderia infections in D. purpureum
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Habitat Associations Of Riffle Fishes In An Ozark River Having A Dynamic 
Gravel Bed Load 

Chance Garrett 
Faculty Mentors: Ginny Adams, Reid Adams

6WUHDPV�RI�WKH�$UNDQVDV�2]DUNV�KDYH�H[SHULHQFHG�H[WHQVLYH�HURVLRQ�DQG�JUDYHO�LQWUXVLRQ�GXH�WR�FKDQJLQJ�ODQG�XVH��$V�D�UHVXOW��
PRGL¿FDWLRQV�WR�LQVWUHDP�KDELWDW�KDYH�UHVXOWHG�LQ�DQ�LQFUHDVH�LQ�WUDQVYHUVH�DQG�GLDJRQDO�JUDYHO�EDUV�DORQJ�ZLWK�DVVRFLDWHG�VKDOORZ��
ORZ�ÀRZ�ULIÀHV��7KLV�VWXG\�ZDV�FRQGXFWHG�WR�GHWHUPLQH�LI�YDULDWLRQ�LQ�ULIÀH�KDELWDW��GHSWK��YHORFLW\��VXEVWUDWH�VL]H��DIIHFWV�ULIÀH�
¿VK�FRPPXQLWLHV��8QGHUVWDQGLQJ�KRZ�¿VKHV�DUH�XVLQJ�GLIIHUHQW�ULIÀH�KDELWDWV�LV�FUXFLDO�WR�HQVXULQJ�UHVWRUDWLRQ�HIIRUWV�SURYLGH�WKH�
QHFHVVDU\�KDELWDWV�IRU�¿VKHV�WKURXJKRXW�WKHLU�YDULRXV�OLIH�KLVWRU\�VWDJHV��)RU�WKLV�VWXG\����ULIÀHV�ZHUH�VDPSOHG�LQ�WKH�.LQJV�5LYHU��
$UNDQVDV�XVLQJ�VHLQHV�DQG�NLFN�VHW�PHWKRGV��)LVKHV�ZHUH�SUHVHUYHG�LQ�����IRUPDOLQ�DQG�LGHQWL¿HG�LQ�ODE��VWDQGDUG�OHQJWKV�RI�
EHQWKLF�¿VKHV�ZHUH�WDNHQ��+DELWDW�GDWD�ZHUH�FROOHFWHG�DW�HDFK�ULIÀH�LQFOXGLQJ�YHORFLW\��SHEEOH�FRXQW��GHSWK��DQG�ZDWHU�TXDOLW\��7KH�
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The Effect Of Simulated Microgravity On The Biophysical Properties Of 
The Tibia

Kristen Jones, William Fuell
Faculty Mentors: Rahul Mehta, Brent Hill

6LPXODWHG�PLFURJUDYLW\�KDV�EHHQ�OLQNHG�WR�D�GHFUHDVH�LQ�ERQH�GHQVLW\�DQG�VWUHQJWK���%HFDXVH�PRVW�ERQH�GHQVLW\�VWXGLHV�KDYH�
XWLOL]LQJ�WKH�PDOH�VH[��FKDOOHQJHV�PD\�H[LVW�LI�VSDFHÀLJKW�LV�QRW�DOVR�LQYHVWLJDWHG�LQ�WKH�IHPDOH�VH[���2XU�ODE�KDV�SUHYLRXVO\�
VKRZQ�WKDW�HVWURJHQ�GHSOHWLRQ�OHDGV�WR�D�GHFUHDVHG�ERQH�GHQVLW\�DQG�YROXPH���7KH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�GHWHUPLQH�WKH�
HIIHFWV�RI�PLFURJUDYLW\�RQ�WKH�ELRSK\VLFDO�SURSHUWLHV�RI�WKH�WLELDO�ERQH�LQ�IHPDOH�PLFH���)HPDOH�PLFH����PRQWK�ROG��XQGHUZHQW�
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Host Specificity of Burkholderia-Dictyostelium discoideum Symbiont 
and Identification of Burkholderia Symbionts from other Social 

Amoeba Species

Alexandria Melton
Faculty Mentor: Tammy Haselkorn

6\PELRVLV�FDQ�EH�REVHUYHG�GLYHUVHO\�DFURVV�HXNDU\RWLF�OLIH��LPSDFWLQJ�WKH�KHDOWK��HFRORJ\��DQG�HYROXWLRQ�RI�ERWK�KRVW�DQG�
V\PELRQW��7KH�UHODWLRQVKLS�LGHQWL¿HG�EHWZHHQ�WKH�VRLO�GZHOOLQJ�DPRHED��Dictyostelium discoideum (
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Is The Leafy Gene A Single Copy Gene? A Test In The Asteraceae Tribe 
Astereae

Miguel Mercado 
Faculty Mentor: Richard Noyes

7KH�WULEH�$VWHUHDH�RI�WKH�VXQÀRZHU�IDPLO\��$VWHUDFHDH��LV�SUHGRPLQDQWO\�1RUWK�$PHULFDQ�LQ�GLVWULEXWLRQ�DQG�LQFOXGHV�WKH�IDPLOLDU�
JROGHQURG�DQG�DVWHU�JHQHUD��DPRQJ�PDQ\�RWKHUV��(YROXWLRQDU\�UHODWLRQVKLSV�IRU�WKH�JURXS�DUH�SRRUO\�UHVROYHG��KRZHYHU��WKH�
QXFOHDU�JHQH�/HDI\��/)<��KDV�VXFFHVVIXOO\�EHHQ�XVHG�LQ�VRPH�SODQW�JURXSV��/X�HW��DO����������,W�LV�D�VLQJOH�FRS\�JHQH�FRQVLVWLQJ�RI�
��H[RQV�DQG���LQWURQV��3UHYLRXV�UHVHDUFK�GRQH�LQ�RXU�ODE�PDGH�XVH�RI�H[RQ���RI�WKH�/)<�JHQH�IRU����GLIIHUHQW�VSHFLHV��DQG�\LHOGHG�
some degree of success. This experiment seeks to expand on our past research by making use of exon 3 for the same 12 species 
DQG���DGGLWLRQDO�RXWJURXS�VSHFLHV��7KH�UHVXOWV�VXJJHVW�WKDW�/)<�PD\�EH�SUHVHQW�LQ�PRUH�WKDQ�RQH�FRS\��SRVVLEO\�DV�D�UHVXOW�RI�
ZKROH�JHQRPH�GXSOLFDWLRQ�SULRU�WR�WKH�RULJLQ�RI�WKH�$VWHUHDH�WULEH��)XWXUH�DQDO\VHV�ZLOO�KDYH�WR�FDUHIXOO\�WDNH�LQ�WR�DFFRXQW�WZR�RU�
PRUH�SDUDORJRXV�FRSLHV�RI�/)<�

Sub-Lethal Ion Concentrations Alter Shredder Performance And Leaf Litter 
Processing 

Anastasia Mogilevski 
Faculty Mentors: Sally Entrekin

6WUHDPV�LQ�WKH�$UNDQVDV�9DOOH\�KDYH�QDWXUDOO\�ORZ�LRQ�FRQFHQWUDWLRQV��a���ȝ6�FP���+RZHYHU��LRQ�FRQFHQWUDWLRQV�DUH�LQFUHDVLQJ�
EHFDXVH�RI�DJULFXOWXUH��ZDVWHZDWHU�HIÀXHQW��DQG�UHVRXUFH�H[WUDFWLRQ�����������PJ�/�&O����7KH�VWDWH�RQO\�UHJXODWHV�FKORULGH�LRQV�
GHVSLWH�WKH�ULVH�RI�RWKHU�PDMRU�LRQV��H�J��1D���0J����&O���.���+&2�����DQG�LRQ�VSHFL¿F�ELRORJLFDO�HIIHFWV�DUH�ODUJHO\�XQNQRZQ��
&RQGXFWLYLWLHV�DERYH�QDWXUDOO\�RFFXUULQJ�LRQ�FRQFHQWUDWLRQV�FRXOG�LQGXFH�VXE�OHWKDO�HIIHFWV�LQ�DTXDWLF�RUJDQLVPV��6XE�OHWKDO�LRQ�
FRQFHQWUDWLRQV�PD\�VORZ�OHDI�OLWWHU�SURFHVVLQJ�YLD�UHGXFHG�GHWULWLYRUH�IHHGLQJ�RU�JURZWK��:H�SUHGLFW�VXE�OHWKDO�VDOW�FRQFHQWUDWLRQV�
PD\�FKDQJH�OLWWHU�SURFHVVLQJ�UDWHV�E\�DOWHULQJ�WKH�HQHUJ\�UHTXLUHG�E\�PLFUREHV�DQG�VKUHGGHUV�IRU�RVPRUHJXODWLRQ��DQG�E\�DOWHULQJ�
OLWWHU�TXDOLW\�IRU�VKUHGGHUV��+HUH��ZH�SUHGLFW�VDOW�LQGXFHG�FKDQJHV�LQ�PLFURELDO�FRPPXQLW\�FRPSRVLWLRQ�DQG�DFWLYLW\�ZLOO�GHFUHDVH�
SURFHVVLQJ�UDWHV�E\�UHGXFLQJ�VKUHGGHU�OLWWHU�SDODWDELOLW\�RU�QXWULWLRQ��,VRSRGV��D�FUXVWDFHDQ��ZHUH�IHG�OHDYHV�LQFXEDWHG�LQ�QDWXUDO�
VWUHDPZDWHU��a��PJ�/�1D&O���DQG�OHDYHV�LQFXEDWHG�LQ�RQH�RI�VL[�1D&O�RU�1D+&2��WUHDWPHQWV�������������PJ�/���,VRSRGV�JUHZ�
a����OHVV�LQ�WKH�LQWHUPHGLDWH�VDOW�FRQFHQWUDWLRQV�FRPSDUHG�ZLWK�QDWXUDO�VWUHDPZDWHU��7KH�UDWH�RI�UHVSLUDWLRQ�DQG�DPRXQW�WKDW�
isopods ate did not differ between natural and intermediate salt concentrations. Therefore, we predict insect shredder growth 
ZLOO�DOVR�GHFUHDVH�IURP�DOWHUHG�QXWULWLRQ�ZKHQ�IHG�VDOW�LQFXEDWHG�OHDYHV�XVLQJ�WKH�VDPH�VDOW�WUHDWPHQWV�DV�DERYH�ZLWK�D�FRPPRQ�
VKUHGGLQJ�FDGGLVÀ\��5HVXOWV�ZLOO�IXUWKHU�VXSSRUW�WKDW�VXE�OHWKDO�VDOW�FRQFHQWUDWLRQV�FDQ�LQGLUHFWO\�DOWHU�VWUHDP�GHWULWDO�SURFHVVLQJ�
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Cellular scaling in brain of the nine-banded armadillo (Dasypus 
novemcinctus)

Nicole Poling
Faculty Mentor: Jeffrey Padberg

7KH�GLVWULEXWLRQ�RI�QHXURQV�DQG�QRQ�QHXURQV�LQ�PDPPDOLDQ�EUDLQ�VWUXFWXUHV�YDULHV�DFURVV�VSHFLHV��7KH�FHOOXODU�GLVWULEXWLRQV�
RI�PDPPDOLDQ�EUDLQV�KDYH�EHHQ�ZLGHO\�VWXGLHG��EXW�TXDQWLWDWLYH�H[DPLQDWLRQ�RI�FHOOXODU�FRPSRVLWLRQ�RI�[HQDUWKUDQ�VSHFLHV�
has not been described. In this study, we used isotropic fractionation to determine the number of neuronal and non-neuronal 
cells in the nine-banded armadillo, Dasypus novemcinctus. The right and left sides of each structure were processed separately. 
&HOOXODU�QXFOHL�ZHUH�LGHQWL¿HG�E\�VWDLQLQJ�ZLWK��¶��¶�GLDPLGLQR���SKHQ\OLQGROH��'$3,���DQG�DOO�QHXURQDO�QXFOHL�ZHUH�LGHQWL¿HG�
by immunocytochemistry for the neuronal nuclear antigen (NeuN). Neuronal nuclei were secondarily stained with AlexaFluor 
����RU�����IRU�YLVXDOL]DWLRQ��+HUH�ZH�SUHVHQW�WKH�¿UVW�TXDQWL¿FDWLRQ�IRU�QHXURQDO�DQG�QRQ�QHXURQDO�FHOO�FRXQWV�IRU�WKH�DUPDGLOOR�
EUDLQ��7KH�DUPDGLOORV�XVHG�LQ�WKLV�VWXG\�KDG�ERG\�PDVVHV�UDQJLQJ�IURP���������NJ�DQG�EUDLQ�PDVVHV�UDQJLQJ�IURP����������J��
:H�REVHUYHG�WKDW�WKH�DUPDGLOOR�EUDLQ�UDQJHV�IURP���������PLOOLRQ�QRQ�QHXURQDO�DQG���PLOOLRQ�QHXURQDO�FHOOV�LQ�WKH�FRUWH[�����
�����PLOOLRQ�QRQ�QHXURQDO�DQG���������PLOOLRQ�QHXURQDO�FHOOV�LQ�WKH�S\ULIRUP�FRUWH[��DQG�����������PLOOLRQ�QRQ�QHXURQDO�DQG�����
PLOOLRQ�QHXURQDO�FHOOV�LQ�WKH�KLSSRFDPSXV��%DVHG�RQ�WKHVH�UHVXOWV��WKH�FRUWH[�LV�������QHXURQV��WKH�S\ULIRUP�FRUWH[�LV�������
QHXURQV��DQG�WKH�KLSSRFDPSXV�LV��������QHXURQV��7KH�QHXURQ�GHQVLWLHV�LQ�WKHVH�VWUXFWXUHV�UDQJHG�IURP���������PLOOLRQ�QHXURQV�
SHU�JUDP�LQ�WKH�FRUWH[����������PLOOLRQ�QHXURQV�SHU�JUDP�LQ�WKH�S\ULIRUP�FRUWH[��DQG�������PLOOLRQ�QHXURQV�SHU�JUDP�LQ�WKH�
KLSSRFDPSXV��:LWK�WKHVH�GDWD��ZH�FDQ�DGG�[HQDUWKUDQV�WR�WKH�ODUJH�QXPEHU�RI�VSHFLHV�ZKRVH�EUDLQ�FHOOXODU�FRPSRVLWLRQV�KDYH�
EHHQ�SUHYLRXVO\�VWXGLHG��6WXG\LQJ�WKH�FHOOXODU�GLVWULEXWLRQ�RI�WKH�DUPDGLOOR�EUDLQ�QRW�RQO\�SURYLGHV�LQVLJKW�LQWR�WKH�EUDLQ�VWUXFWXUH�
and function of a xenarthran species, but also enhances our understanding of cellular scaling rules across mammalian clades and 
WKH�HYROXWLRQ�RI�EUDLQ�VWUXFWXUHV�LQ�JHQHUDO�

The Growth Of Glyphosate-Resistant Amaranthus palmeri In Response To 
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The Effects of Microgravity on the Vascular Tone in Female Mice

Sage Shaddox
Faculty Mentor: Brent Hill

 
0LFURJUDYLW\�KDV�EHHQ�SUHYLRXVO\�GHPRQVWUDWHG�WR�UHGXFH�YDVFXODU�WRQH�LQ�PDOH�PLFH���+RZHYHU��IHZ�VWXGLHV�KDYH�HYDOXDWHG�WKH�
HIIHFW�RI�PLFURJUDYLW\�RQ�YDVFXODU�IXQFWLRQ�LQ�IHPDOH�PLFH���6LPXODWHG�PLFURJUDYLW\�ZDV�LQGXFHG�IRU���ZHHNV�XVLQJ�WDLO�ULQJ��KLQG�
OLPE�XQORDGLQJ��+/8��LQ�IHPDOH�PLFH����PRQWKV�ROG����:H�K\SRWKHVL]HG�WKDW�UHPRYDO�RI�JRQDGDO�HVWURJHQ�YLD�DQ�RYDULHFWRP\�
�29;��ZRXOG�H[DFHUEDWH�WKH�DRUWLF�FRQWUDFWLOH�UHVSRQVH�LQ�+/8�PLFH���:H�WHVWHG�IRXU�WUHDWPHQW�JURXSV�RI�PLFH������6+$0�
JURXQG�QRQ�+/8������6+$0�+/8������29;�JURXQG�QRQ�+/8��DQG�����29;�+/8���,VRPHWULF�WHQVLRQ�PHDVXUHPHQWV�ZHUH�
GHWHUPLQHG�LQ�UHVSRQVH�WR�WKH�&D���FKDQQHO�DJRQLVW��)3/�������DQG�WKH�Į��DGUHQHUJLF�DJRQLVW��SKHQ\OHSKULQH��DQG�WKH�&D���
FKDQQHO�DQWDJRQLVW��QLIHGLSLQH���2XU�UHVXOWV�VXJJHVW�WKDW�29;�+/8�PLFH�KDYH�D�JUHDWHU�DRUWLF�FRQWUDFWLOLW\�WR�SKHQ\OHSKULQH��
EXW�QRW�)3/�������WKXV��VXJJHVWLQJ�DQ�HQKDQFHG�65�&D���UHOHDVH�PHFKDQLVP����7KHUH�ZDV�D�GHFOLQH�LQ�ERG\�ZHLJKW�GXH�WR�WKH�
+/8�WUHDWPHQW�LQ�ERWK�JURXSV�RI�PLFH��KRZHYHU��WKH�GDLO\�IRRG�DQG�ZDWHU�FRQVXPSWLRQ�ZDV�VLPLODU���8VLQJ�PDJQHWLF�UHVRQDQFH�
LPDJLQJ��IDW�DQG�OHDQ�PDVV�ZHUH�PHDVXUHG�LQ�DOO�JURXSV���:LWK�29;�PLFH��+/8�WUHDWPHQW�LQGXFHG�OHVV�IDW�DFFXPXODWLRQ�WKDQ�
WKH�JURXQG�PLFH���$OVR��WKH�29;�PLFH�ORVW�OHDQ�PDVV���3ODVPD�FRUWLFRVWHURQH�ZDV�HOHYDWHG�LQ�+/8�PLFH�FRPSDUHG�WR�WKH�JURXQG�
PLFH���7KLV�VWXG\�SURYLGHV�IRXQGDWLRQDO�NQRZOHGJH�DERXW�KRZ�PLFURJUDYLW\�PD\�H[DFHUEDWH�YDVRFRQVWULFWLRQ��DQG�OLPLW�HQHUJ\�
UHVHUYHV��IDW�DFFXPXODWLRQ��LQ�IHPDOH�PLFH�ZLWK�UHGXFHG�JRQDGDO�HVWURJHQ�SURGXFWLRQ���7KXV��LPSDFWLQJ�SRWHQWLDO�FRXQWHUPHDVXUHV�
for female astronauts entering peri-menopause or menopause. Support: Arkansas Space Grant Consortium & UCA Student 
Research Funds.

Bryophyte Diversity Of Arkansas

Shelby Ruple 
Faculty Mentor: Richard Noyes

%U\RSK\WHV�DUH�D�GLYHUVH�JURXS�RI�ODQG�SODQWV�WKDW�FRPSULVH�DSSUR[LPDWHO\��������VSHFLHV�DQG�DUH�GLYLGHG�LQWR�WKUHH�PDLQ�
GLYLVLRQV��0DUFKDQWLRSK\WD��OLYHUZRUWV���$QWKRFHURWRSK\WD��KRUQZRUWV���DQG�%U\RSK\WD��PRVVHV���%U\RSK\WHV�DUH�IRXQG�
ZRUOGZLGH��EXW�WKH�KLJKHVW�OHYHO�RI�EU\RSK\WH�GLYHUVLW\�LV�IRXQG�LQ�WURSLFDO�DQG�WHPSHUDWH�UHJLRQV��'LYHUVLW\�RI�EU\RSK\WHV�LQ�
$UNDQVDV�LV�SRRUO\�NQRZQ�EHFDXVH�D�ODUJH�VFDOH�DFFRXQWLQJ�RI�EU\RSK\WH�GLYHUVLW\�IRU�$UNDQVDV�LV�ODFNLQJ��7KH�2]DUN�UHJLRQ�
KDV�EHHQ�VDPSOHG�PXFK�PRUH�H[WHQVLYHO\�WKDQ�RWKHU�UHJLRQV�RI�WKH�VWDWH��VXFK�DV�WKH�$UNDQVDV�5LYHU�9DOOH\�RU�WKH�2XDFKLWD�
0RXQWDLQV��7KHUH�DUH�DSSUR[LPDWHO\�����NQRZQ�EU\RSK\WH�VSHFLHV�LQ�$UNDQVDV��ZKLFK�LQFOXGH�����VSHFLHV�RI�PRVVHV������
VSHFLHV�RI�OLYHUZRUWV��DQG���VSHFLHV�RI�KRUQZRUWV��+RZHYHU��WKLV�WRWDO�LV�OLNHO\�DQ�XQGHUHVWLPDWH�RI�WKH�DFWXDO�EU\RSK\WH�GLYHUVLW\�
LQ�$UNDQVDV��,Q�DGGLWLRQ�WR�RUJDQLVPDO�GLYHUVLW\��SRSXODWLRQ�OHYHO�VWXGLHV�KHOS�WR�JDLQ�D�EHWWHU�XQGHUVWDQGLQJ�RI�KRZ�WKHVH�SODQW�
SRSXODWLRQV�DUH�LQÀXHQFHG�JHQHWLFDOO\�E\�VH[XDO�DQG�DVH[XDO�UHSURGXFWLRQ��,Q�WKLV�VWXG\�WKUHH�PDUNHUV��UFE/��WUQ/�)��DQG�QXFOHDU�
,76��ZLOO�EH�XVHG�WR�H[DPLQH�WKH�JHQH�ÀRZ�EHWZHHQ����SRSXODWLRQV�RI�D�QDWLYH�OHDI\�OLYHUZRUW��)UXOODQLD�LQÀDWD��7KH�REMHFWLYH�
RI�WKLV�UHVHDUFK�LV�WR�FKDUDFWHUL]H�WKH�EU\RSK\WH�ÀRUD�LQ�&RYH�&UHHN�1DWXUDO�$UHD�DQG�XQGHUVWDQG�WKH�JHQHWLF�VWUXFWXUH�RI�VHYHUDO�
populations of Frullania inflata.
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Regulation Of Gene Expression In Rice Roots During Interactions With 
Nitrogen-Fixing Bacteria

Grant Wiggins, Qinqing Yang, Ha Ram Kim, Christian Melendez, Charlie Wilson, Allee Haynes 
Faculty Mentor: Arijit Mukherjee

%LRORJLFDO�1LWURJHQ�)L[DWLRQ��%1)��LV�LQFUHDVLQJO\�YLHZHG�DV�D�YLDEOH�DOWHUQDWLYH�WR�IHUWLOL]HUV�IRU�VXSSO\LQJ�QLWURJHQ�WR�SODQWV��
6HYHUDO�UHSRUWV�KDYH�VKRZQ�WKDW�WKH�%1)�LQ�FHUHDOV��H�J���ULFH��FRUQ��ZKHDW��HWF���FRPHV�IURP�QLWURJHQ�¿[LQJ�EDFWHULD��)RU�
LQVWDQFH��PDMRU�FHUHDO�FURSV�FDQ�IRUP�EHQH¿FLDO�DVVRFLDWLRQV�ZLWK�QLWURJHQ�¿[LQJ�EDFWHULD�OLNH�Azospirillum and Herbaspirillum. 
Interestingly, these bacteria induce no specialized root structures (e.g., root nodules in legumes) and use different mechanisms to 
colonize plant roots. Our current understanding of the molecular aspects and signaling that occur between important crops like 
ULFH�DQG�WKHVH�QLWURJHQ�¿[LQJ�EDFWHULD�LV�OLPLWHG��,Q�WKLV�VWXG\��ZH�XVHG�DQ�H[SHULPHQWDO�V\VWHP�ZKHUH�WKH�EDFWHULD�FRXOG�FRORQL]H�
the plant roots, and then used this colonization model to identify regulation of gene expression at different stages of symbiosis. 
:H�XVHG�51$�VHTXHQFLQJ�WR�LGHQWLI\������GLIIHUHQWLDOO\�H[SUHVVHG�JHQHV��'(*V��LQ�ULFH�URRWV��GD\�SRVW�LQRFXODWLRQ��GSL��DQG�
�����'(*V�DW���GSL�ZLWK�Azospirillum brasilense��6LPLODUO\��ZH�LGHQWL¿HG������'(*V�LQ�ULFH�URRWV��GSL�DQG������'(*V�DW�
14dpi with Herbaspirillum seropedicae��:H�LGHQWL¿HG�VHYHUDO�KRVW�SDWKZD\V�WKDW�FRXOG�EH�SRWHQWLDOO\�LQYROYHG�LQ�WKHVH�V\PELRWLF�
interactions. Our data also suggest the presence of a molecular dialogue between the symbiotic partners that might be crucial for 
UHFRJQLWLRQ�DQG�LQLWLDWLRQ�RI�WKHVH�V\PELRVHV��$OVR��ZH�YDOLGDWHG�WKH�51$�VHTXHQFLQJ�JHQH�H[SUHVVLRQ�UHVXOWV�RI�D�IHZ�JHQHV�
YLD�UHYHUVH�WUDQVFULSWDVH�SRO\PHUDVH�FKDLQ�UHDFWLRQ��57�3&5���)LQGLQJV�IURP�WKLV�VWXG\�ZLOO�LPSURYH�RXU�XQGHUVWDQGLQJ�RI�WKH�
UHJXODWLRQ�RI�JHQH�H[SUHVVLRQ�RFFXUULQJ�LQ�ULFH�URRWV�GXULQJ�EHQH¿FLDO�LQWHUDFWLRQV�ZLWK�QLWURJHQ�¿[LQJ�EDFWHULD���

Energetic cost of girdling in the notodontid caterpillar, 
Oedemasia leptinoides

Brianna Trejo
Faculty Mentor: David Dussourd

6RPH�FDWHUSLOODUV�FXW�D�ULQJ�DURXQG�WKH�UDFKLV��SHWLROH�RU�VWHP�RI�D�SODQW�EHIRUH�IHHGLQJ�RQ�GLVWDO�OHDI�EODGHV��7KLV�JLUGOLQJ�EHKDYLRU�
KDV�EHHQ�REVHUYHG�LQ�PXOWLSOH�VSHFLHV�RI�WKH�OHSLGRSWHUDQ�IDPLO\��1RWRGRQWLGDH��,Q�RQH�VWXG\��FDWHUSLOODUV�RI�Oedemasia leptinoides 
�1RWRGRQWLGDH��VSHQW�XS�WR�����RI�WKHLU�WLPH�JLUGOLQJ�RYHU�D����KRXU�REVHUYDWLRQ�SHULRG��ZKHUHDV�DQRWKHU�QRWRGRQWLG���Lochmaeus 
manteo
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Chemistry
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Improving Student Success On Lewis Structures, VSEPR Theory, Polarity, 
And VB Theory

Morgan Burke, Eric Wilcox 
Faculty Mentor: Faith Yarberry

/HZLV�6WUXFWXUHV��96(35�WKHRU\��9%�WKHRU\��DQG�PROHFXODU�SRODULW\�SURYH�WR�EH�GLI¿FXOW�FRQFHSWV�IRU�VWXGHQWV�LQ�IUHVKPDQ�OHYHO�
FKHPLVWU\�FRXUVHV��6SOLW�VFUHHQ�OHFWXUH�YLGHRV�RQ�WKHVH�WRSLFV�KDYH�EHHQ�GHYHORSHG�ZLWK�WKH�RYHUDOO�JRDO�WR�LPSURYH�VWXGHQW�
success in the classroom and on the nationally standardized American Chemical Society (ACS) exam. Student success has been 
HYDOXDWHG�XVLQJ�WKHLU�WHVW�VFRUHV�RQ�WKH�HQG�RI�FRXUVH�H[DP�DQG�WKH�$&6�H[DP�DIWHU�FRPSOHWLRQ�RI�DQ�RQOLQH�ODE�GHGLFDWHG�WR�
YLHZLQJ�WKH�OHFWXUHV�WKURXJK�(G3X]]OH�

$�%ODFNERDUG�TXL]��DGPLQLVWHUHG�IROORZLQJ�WKH�FRPSOHWLRQ�RI�WKH�(G3X]]OH�YLGHR��ZDV�XVHG�WR�GHWHUPLQH�VWXGHQWV�VFRUHV�IRU�WKH�
RQOLQH�ODERUDWRU\��(QG�RI�FRXUVH�H[DP�TXHVWLRQV�DQG�$&6�H[DP�TXHVWLRQV��UHODWHG�WR�WKH�YLGHRV��ZDV�DQDO\]HG�DQG�FRPSDUHG�
DJDLQVW�WKH�SUHYLRXV�WKUHH�\HDUV�RI�VWXGHQW�VXFFHVV�RQ�WKHVH�WRSLFV��2XU�GDWD�GHPRQVWUDWHV�WKH�HIIHFWLYHQHVV�RI�WKH�YLGHR�WXWRULDOV�

Nickel-Nickel Dimers Structurally Reminiscent Of Common Nickel 
Scorpionates

Triston J. Clements 
Faculty Mentors: Patrick J. Desrochers, Nikolay Gerasimchuk 

$V�SDUW�RI�RXU�ZRUN�RQ�QLFNHO�VFRUSLRQDWH�FRPSOH[HV��D�QHZ�FODVV�RI�QLFNHO�QLFNHO�GLPHUV�ZDV�GLVFRYHUHG�LQ�RXU�ODERUDWRU\��
These [Cl-Ni(mu-pz)3Ni-Cl] anionic dimers were synthesized by direct reaction of sodium pyrazolide and tetrachloronickelate(II) 
LRQ�LQ�'0)��7KLV�JHQHUDO�V\QWKHWLF�DSSURDFK�ZDV�XVHG�IRU�D�YDULHW\�RI�S\UD]ROHV��S\UD]ROH������GLPHWK\OS\UD]ROH��
������WULPHWK\OS\UD]ROH��DQG���FKORUR�����GLPHWK\OS\UD]ROH��'LPHU�IRUPXODWLRQV�ZHUH�FRQ¿UPHG�E\�0$/',�72)�PDVV�
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Synthesis Of Aryl Selenide Amino Acid Radical Precursors

Eriq D. Deaver, Jarett D. Duvall 
Faculty Mentor:  K. Nolan Carter

3URWHLQV�DQG�RWKHU�ELRPROHFXOHV�DUH�VXEMHFW�WR�GDPDJH�E\�UHDFWLYH�R[\JHQ�VSHFLHV�VXFK�DV�K\GUR[\O�UDGLFDO���7KLV�SURFHVV�LV�
EHOLHYHG�WR�SOD\�D�UROH�LQ�DJLQJ�DQG�GLVHDVHV�VXFK�DV�FDQFHU���7KH�UHDFWLRQ�RI�K\GUR[\O�UDGLFDO�ZLWK�SURWHLQV�LV�FRPSOH[�VLQFH�
K\GUR[\O�UDGLFDO�LV�QRQ�VSHFL¿F�DQG�FDQ�DWWDFN�PDQ\�VLWHV�ZLWKLQ�WKH�SRO\SHSWLGH�FKDLQ���'XH�WR�WKLV�LVVXH��VWXG\LQJ�WKH�UROH�
SOD\HG�E\�VSHFL¿F�UDGLFDO�LQWHUPHGLDWHV�LQ�SURWHLQ�GDPDJH�LV�GLI¿FXOW���7R�IDFLOLWDWH�WKH�VWXG\�RI�WKLV�SURFHVV��D�VWUDWHJ\�XVLQJ�DU\O�
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Fd&C Dye Content Of Popular Beverages
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Synthesis Of Multi-Modal Drugs Toward The Treatment Of Chagas Disease

Rachel Senn 
Faculty Mentor: Gregory Naumiec

1HJOHFWHG�WURSLFDO�GLVHDVHV�DIIHFW�RYHU�RQH�ELOOLRQ�SHRSOH�SHU�\HDU��FDXVLQJ�HIIHFWV�WKDW�UDQJH�IURP�IHYHU�WR�KHDUW�DQG�ERZHO�
IDLOXUH��&KDJDV�GLVHDVH�PDQLIHVWV�LWVHOI�LQ�WZR�IRUPV��WKH�DFXWH�SKDVH�ZKLFK�FDXVHV�IHYHU�DQG�VZHOOLQJ�RI�WKH�VSOHHQ�DQG�OLYHU��
and the chronic phase which is thought to be the leading cause of heart disease in Latin America, in countries such as Argentina, 
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Improving Success In Freshman-Level Chemistry Laboratories Through 
Online Procedural Videos
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A Task And Performance Analysis Of Endoscopic Submucosal Dissection 
(ESD) Surgery

Berk Cetinsaya, Doga Demirel 
Faculty Mentor: Tansel Halic

	 (6'�LV�DQ�HQGRVFRSLF�WHFKQLTXH�IRU�HQ�EORF�UHVHFWLRQ�RI�JDVWURLQWHVWLQDO�OHVLRQV��(6'�LV�D�ZLGHO\�XVHG�LQ�-DSDQ�DQG�
WKURXJKRXW�$VLD��EXW�QRW�DV�SUHYDOHQW�LQ�(XURSH�RU�WKH�86��7KH�SURFHGXUH�LV�WHFKQLFDOO\�FKDOOHQJLQJ�DQG�KDV�KLJKHU�DGYHUVH�HYHQWV�
�EOHHGLQJ��SHUIRUDWLRQ��FRPSDUHG�WR�HQGRVFRSLF�PXFRVDO�UHVHFWLRQ��,QDGHTXDWH�WUDLQLQJ�SODWIRUPV�DQG�ODFN�RI�HVWDEOLVKHG�WUDLQLQJ�
FXUULFXOD�KDYH�UHVWULFWHG�LWV�ZLGH�DFFHSWDQFH�LQ�WKH�86��7KXV��ZH�DLP�WR�GHYHORS�D�9LUWXDO�(QGROXPLQDO�6XUJHU\�6LPXODWRU��9(66��
IRU�REMHFWLYH�(6'�WUDLQLQJ�DQG�DVVHVVPHQW��,Q�WKLV�ZRUN��ZH�SHUIRUPHG�WDVN�DQG�SHUIRUPDQFH�DQDO\VLV�RI�(6'�VXUJHULHV��
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Partition-Based Optimization Model For Generative Anatomy Modeling 
Language (POM-GAML) For Anatomy Modeling

Doga Demirel, Berk Cetinsaya 
Faculty Mentor: Tansel Halic, Sinan Kockara, Shahryar Ahmadi

,Q�RXU�SULRU�VWXG\�ZH�GHYHORSHG�D�FRQVWUDLQW�EDVHG��H�J��MRLQWV��KXPDQ�DQDWRP\�PRGHOLQJ�ODQJXDJH��*$0/���,Q�WKLV�SDSHU��ZH�
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Arkansas Telemedicine Platform Design And Development For 
Dermatology: A Secure Cloud Based Skin Cancer Melanoma Detection 

System For Arkansas

Recep Erol 
Faculty Mentor: Sinan Kockara

,Q�WKLV�VWXG\��ZH�GHYHORS�D�V\VWHP�WR�KHOS�GHUPDWRORJLVWV�WR�GLDJQRVH�PHODQRPD�LQ�LWV�HDUO\�VWDJHV��$FFXUDWH�GLDJQRVHV�RI�



38

Imbalanced Learning - Smote

Padma Priya Jaladi 
Faculty Mentor: Victor S. Sheng

(YHU\WKLQJ�LQ�WRGD\¶V�ZRUOG�GHDOV�ZLWK�GDWD�DQG�PRVW�RI�WKH�GDWD�LV�LPEDODQFHG�GDWD��,PEDODQFHG�GDWD�SUREOHP�LV�RIWHQ�IRXQG�LQ�
UHDO�ZRUOG�DSSOLFDWLRQV��LW�FDXVHV�VHULRXVO\�QHJDWLYH�HIIHFW�RQ�SHUIRUPDQFH�RI�PDFKLQH�OHDUQLQJ�DOJRULWKPV��7KHUH�KDYH�EHHQ�PDQ\�
DWWHPSWV�DW�GHDOLQJ�ZLWK�LPEDODQFHG�GDWD�VHWV�7KHUH�DUH�GLIIHUHQW�DOJRULWKPV�IRU�FODVVL¿FDWLRQ�RI�LPEDODQFHG�GDWDVHWV�RXW�RI�ZKLFK�
VPRWH�DOJRULWKPV�LV�XVHG�WKH�PRVW��7KH�V\QWKHWLF�PLQRULW\�RYHUVDPSOLQJ�WHFKQLTXH��VPRWH��RYHUVDPSOHV�WKH�PLQRULW\�JURXS�LQ�
WKH�GDWDVHW�IRU�EHWWHU�SUHGLFWLRQ��7KHUH�LV�DQRWKHU�DOJRULWKP�GHYHORSHG�EDVHG�RQ�VPRWH�DOJRULWKP�FDOOHG�ERUGHUOLQH�VPRWH��,Q�WKLV�
SDSHU�,�ZDQW�WR�DSSO\�WKHVH�WRZ�DOJRULWKPV�RQ����GLIIHUHQW�GDWDVHWV�DQG�FRPSDUH�WKH�UHVXOWV��%\�WKLV�ZH�FDQ�NQRZ�ZKLFK�LV�EHWWHU�
algorithm among them.

Multi-Target Classification and Regression in Wineinformatics

James Palmer 
Faculty Mentors: Bernard Chen, Victor Sheng, Sinan Kockara

:LQHLQIRUPDWLFV�LV�WKH�¿HOG�ZKLFK�XVHV�PDFKLQH�OHDUQLQJ�DQG�GDWD�PLQLQJ�WHFKQLTXHV�WR�JOHDQ�XVHIXO�LQIRUPDWLRQ�IURP�ZLQH��,Q�
WKLV�ZRUN��DWWULEXWHV�H[WUDFWHG�IURP�ZLQH�UHYLHZV�DUH�XVHG�WR�PDNH�SUHGLFWLRQV�RQ�WKUHH�NH\�WDUJHWV��ODEHOV��SULFH�SHU����P/�ERWWOH��
TXDOLW\�EDVHG�RQ�D�����SRLQW�VFDOH��DQG�VW\OH�GHULYHG�IURP�WKH�UHJLRQ�RI�RULJLQ��8VLQJ�VXSSRUW�YHFWRU�PDFKLQHV�DQG�VXSSRUW�YHFWRU�
UHJUHVVLRQ��ELQDU\�DQG�PXOWLFODVV�FODVVL¿FDWLRQ�DQG�UHJUHVVLRQ�VFKHPHV�DUH�DSSOLHG�WR�SULFH�DQG�JUDGH��ZKLOH�ELQDU\�FODVVL¿FDWLRQ�
LV�DSSOLHG�WR�RULJLQ��6HYHUDO�GLIIHUHQW�LPSOHPHQWDWLRQV�DQG�WHFKQLTXHV�DUH�H[SORUHG�WR�DFKLHYH�JRRG�SHUIRUPDQFH��LQFOXGLQJ�ERWK�
single label and multi-label approaches. Additionally, a class imbalance problem is explored and partially mitigated for the grade 
ODEHO��7KLV�ZRUN�LV�DEOH�WR�DFKLHYH�ELQDU\�FODVVL¿FDWLRQ�DFFXUDFLHV�RI����������������DQG��������RQ�JUDGH��SULFH��DQG�UHJLRQ��
UHVSHFWLYHO\��PXOWL�FODVV�FODVVL¿FDWLRQ�DFFXUDFLHV�RI��������DQG���������RQ�JUDGH�DQG�SULFH��UHVSHFWLYHO\��DQG�PHDQ�DEVROXWH�
HUURU�IRU�UHJUHVVLRQ�RI������SRLQWV�DQG��������IRU�JUDGH�DQG�SULFH��UHVSHFWLYHO\�



39

Classification On Grade, Price, And Region With Multi-Label Methods In 
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Using Computer Vision Techniques for Parking Space Detection in Aerial 
Imagery
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Vegetation Cover And Erosion Vulnerability In The Lake Maumelle 
Watershed, Arkansas

Ashley R. Barto 
Faculty Mentor(s): Matthew H. Connolly
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What Level Of Complexity Is Necessary? A Comparion Of Runoff Potential 
Modeling Techniques In A Small Watershed

Mark E. Mahar 
Faculty Mentor: Matthew H. Connolly

In hydrological studies, or studies with a hydrological component, a lot of time can be spent selecting and running models to 
GHWHUPLQH�SUHFLSLWDWLRQ�SRWHQWLDO�UXQRII�SDWK�DQG�LQWHQVLW\��5XQRII�SRWHQWLDO�HVWLPDWHV�DUH�XVHIXO�IRU�XQGHUVWDQGLQJ�ZDWHU�TXDOLW\��
VHGLPHQW�WUDQVSRUW��DQG�SRWHQWLDO�ÀRRG�]RQHV��7KLV�VWXG\�H[DPLQHG�ZKHWKHU�RU�QRW�D�JHQHUDOL]HG�UXQRII�SRWHQWLDO�OD\HU�FUHDWHG�
XVLQJ�UHODWLYHO\�VLPSOH�LQSXWV�VXFK�DV�HOHYDWLRQ�GDWD��ODQG�XVH�GDWD��DQG�VRLO�GDWD�LV�VWDWLVWLFDOO\�VLPLODU�WR�UXQRII�SRWHQWLDOV�FUHDWHG�
XVLQJ�PRUH�FRPSOH[�PRGHOV��5XQRII�SRWHQWLDO�HVWLPDWHV�IRU�WZR�GLIIHUHQW�PRGHOV��6:$7��VSHFL¿FDOO\�$UF6:$7��DQG�+(&�
*HR+06�ZHUH�FRPSDUHG�WR�WKH�JHQHUDOL]HG�PRGHO�IRU�D�VLQJOH�VXEEDVLQ�LQ�WKH�/DNH�0DXPHOOH�:DWHUVKHG�LQ�&HQWUDO�$UNDQVDV��
This subbasin is a good example of a small hydrological project which can be challenging for some complex models to process.. 
5DQGRP�SRLQWV�ZHUH�VHOHFWHG�ZLWK�$UF*,6¶�&UHDWH�5DQGRP�3RLQWV�WRRO��DQG�DVVLJQHG�WKH�UXQRII�SRWHQWLDO�YDOXH�IRU�HDFK�PHWKRG��
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Modeling Insulin Negative Feedback Production 

Thomas Banh 
Faculty Mentor: Weijiu Liu

Diabetes is a pandemic. The problem with diabetes originates from the blood glucose regulation system not functioning properly. 
7KH�JRDO�RI�WKLV�UHVHDUFK�LV�WR�GHYHORS�D�OLQHDU�PDWKHPDWLFDO�PRGHO�RI�WKLV�UHJXODWLRQ�V\VWHP��$�OLQHDU�PDWKHPDWLFDO�PRGHO�ZLOO�
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Kernel Density Estimation 
  

Nathaniel Gregg 
Faculty Mentor: Janet Nakarmi 

(VWLPDWHV�RI�WKH�SUREDELOLW\�GHQVLW\�IXQFWLRQ�RI�D�UDQGRP�YDULDEOH�DUH�XVHG�WR�GHWHFW�VNHZQHVV��PXOWLPRGDOLW\��DQG�DQRPDOLHV��
Histograms are the simplest tools used for density estimation, but they are slow to approximate the underlying distribution for 
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Nonclassical Symmetries of a Harry Dym Equation

Andrea Weaver 
Faculty Mentor: Danny Arrigo

,W�LV�JHQHUDOO\�NQRZQ�WKDW�FODVVLFDO�SRLQW�DQG�/LH�V\PPHWULHV�RI�GLIIHUHQWLDO�HTXDWLRQV�FDQ�EH�GLIIHUHQW��,W�KDV�UHFHQWO\�EHHQ�VKRZQ�
IRU�D�JHQHUDO�FODVV�RI�QRQOLQHDU�&RQYHFWLRQ�'LIIXVLRQ�HTXDWLRQV�DQG�QRQOLQHDU�:DYH�HTXDWLRQ��WKDW�WKHLU�QRQFODVVLFDO�V\PPHWULHV
DUH�FRQWDLQHG�ZLWKLQ�WKH�QRQFODVVLFDO�V\PPHWULHV�RI�HTXLYDOHQW�V\VWHPV��:H�DVN�LI�WKLV�LV�WUXH�IRU�WKH�SRZHU�ODZ�+DUU\�'\P�
HTXDWLRQ��:H�FDOFXODWH�WKH�FODVVLFDO�DQG�QRQFODVVLFDO�V\PPHWULHV�RI�ERWK�WKH�RULJLQDO�HTXDWLRQ�DQG�WKH�HTXLYDOHQW�V\VWHP��:H
VKRZ�WKDW�ERWK�WKH�RULJLQDO�HTXDWLRQ�DQG�HTXLYDOHQW�V\VWHP�SRVVHVV�WKHLU�RZQ�VSHFLDO�VHSDUDWH�V\PPHWULHV�

Simulating Spatial Spread Of Epidemics Using Mathematics

Azaryah Wilson 
Faculty Mentor: Long Le
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Using An Xrf To Investigate The Effects Of Cosmic Radiation On Ion 
Channel Proteins

Seth Barr, Maria Neal 
Faculty Mentor: Azida Walker
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X-Ray Fluorescence

Timothy Brown, Jalen Greer 
Faculty Mentor: Rahul Mehta

;�UD\�ÀXRUHVFHQFH�LV�XVHG�WR�LGHQWLI\�HOHPHQWDO�DQG�FKHPLFDO�PDNH�XSV�RI�PDWHULDOV�VXFK�DV�PHWDOV��EXLOGLQJ�PDWHULDOV��DQG�VRLO�
VDPSOHV��$�VDPSOH�LV�ERPEDUGHG�ZLWK�;�UD\V��H[FLWLQJ�WKH�SDUWLFOHV�WKDW�PDNH�XS�WKH�PDWHULDO��7KHVH�;�UD\V�FDXVH�SKRWRHOHFWULF�
LQWHUDFWLRQV�LQ�WKH�VDPSOH��7KH�FKDUDFWHULVWLF�;�UD\V�WKDW�DUH�SURGXFHG�E\�WKHVH�SKRWRHOHFWULF�LQWHUDFWLRQV�DUH�WKHQ�FRXQWHG�E\�D�
ORZ�HQHUJ\�;�UD\�GHWHFWRU��DQG�WKURXJK�H[DPLQDWLRQ�RI�WKH�HQHUJLHV��WKH�HOHPHQWV�ZLWKLQ�WKH�PDWHULDO�FDQ�EH�LGHQWL¿HG�DV�HDFK�
HOHPHQW�HPLWV�SKRWRHOHFWULF�LQWHUDFWLRQV�DW�D�GLIIHUHQW�HQHUJ\�YDOXH��6DPSOHV�RI�NQRZQ�FRPSRVLWLRQV�ZHUH�WHVWHG�DQG�WKH�HPLVVLRQ�
HQHUJ\�YDOXHV�ZHUH�UHFRUGHG��$IWHU�SORWWLQJ�WKH�NQRZQ�YDOXHV��D�EHVW�¿W�OLQH�ZDV�XVHG�WR�¿QG�WKH�FRPSRVLWLRQ�RI�XQNQRZQ�
samples

Gamma-Gamma Correlation

Jake Bass, Sonja Wagner 
Faculty Mentor: Rahul Mehta

7KH�VRGLXP�LVRWRSH�ZH�DQDO\]HG�LQ�WKLV�H[SHULPHQW��1D�����XQGHUJRHV�ȕ����GHFD\��ZKLFK�UHVXOWV�LQ�D�SRVLWURQ�EHLQJ�HMHFWHG�IURP�
the decaying atom. This resulting positron is captured by another electron in the sample, resulting in their mutual annihilation. 
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Cooperative Student-Built Multi-Payload Balloon-Satellite Eclipse 
Measurement

Russell Jeffery 
Faculty Mentor: William V. Slaton

6L[�KLJK�DOWLWXGH�EDOORRQ�SD\ORDGV�ZHUH�EXLOW�DQG�ÀRZQ�LQ�WKH�SDWK�RI�WRWDOLW\�RQ�GXULQJ�WKH������WRWDO�VRODU�HFOLSVH�DFURVV�WKH�86��
7KH�SD\ORDG�ÀLJKW�FRQWUROOHUV�FRQVLVWHG�RI�5DVSEHUU\�3L�FRPSXWHUV�UXQQLQJ�FRGH�ZULWWHQ�LQ�%DVK�DQG�3\WKRQ�����WR�FROOHFW�DQG�
store data from sensors. The program on each payload collected data from an external temperature sensor, an internal temperature 
VHQVRU��D�SUHVVXUH�VHQVRU��D�OLJKW�VHQVRU��D�*36�XQLW��DQG�D�FDPHUD��7KH�GHVLJQ�DOVR�LQFRUSRUDWHG�D�VPDUW�LQWHUQDO�KHDWHU�WR�SUHYHQW�
the payload from freezing. The payload design, circuit, and code will be presented along with lessons learned and plans for 
future work. This project was made possible by a Robert Noyce Teacher Scholarship, a subaward from the Arkansas Space Grant 
&RQVRUWLXP��DQG�6WXGHQW�5HVHDUFK�)XQGV�IURP�WKH�'HSDUWPHQW�RI�3K\VLFV�DQG�$VWURQRP\�DW�WKH�8QLYHUVLW\�RI�&HQWUDO�$UNDQVDV�     

Effects of Simulated Microgravity and Cosmic Radiation on the Mechanical 
and Chemical Properties of Rat Femur and Tibia Bones†

Sidney G. Freyaldenhoven, Jordan S. Barajas, Hayley N. Heacox 
Faculty Mentor: Rahul Mehta, Brent Hill

	 ,W�LV�DFFHSWHG�WKDW�WKH�VNHOHWDO�V\VWHP�RI�KXPDQV�LV�VXVFHSWLEOH�WR�VSDFH�FRQGLWLRQV�VXFK�DV�PLFURJUDYLW\�DQG�FRVPLF�
radiation, with effects such as decreased bone mineral density and strength. This research analyzes rat femur and tibia bones when 
H[SRVHG�WR�KLQG�OLPE�VXVSHQVLRQ��+/6��IRU����GD\V�DQG�����*<�[�UD\�LUUDGLDWLRQ��,5��DGPLQLVWHUHG�RYHU����GD\V��WKXV�VLPXODWLQJ�
PLFURJUDYLW\�DQG�FRVPLF�UDGLDWLRQ��WKHQ��TXDQWL¿HV�PHFKDQLFDO�DQG�FKHPLFDO�SURSHUWLHV��HODVWLFLW\�RI�ERQHV�DQG�FDOFLXP�DQG�
SKRVSKRUXV�FRQWHQW�UHVSHFWLYHO\��,W�LV�K\SRWKHVL]HG�WKDW�LI�PLFURJUDYLW\�DQG�FRVPLF�UDGLDWLRQ�OHDG�WR�GHFUHDVHG�ERQH�PLQHUDO�
density, then these conditions will produce weakened bones, lower elastic moduli and abnormalconcentrations of calcium and 
phosphorus, as compared to bones not subject to these conditions. 
	 7R�DVVHVV�WKH�SK\VLFDO�FKDQJHV�RI�WKH�ERQHV��D�WKUHH�SRLQW�EHQGLQJ�WHFKQLTXH�ZDV�HPSOR\HG�WR�HVWLPDWH�WKH�<RXQJ¶V�
�HODVWLF��PRGXOXV�IRU�WKH�OHJ�ERQHV��7KHUH�ZDV�QR�VWDWLVWLFDO�GLIIHUHQFH�LQ�WKH�HODVWLF�PRGXOXV�IRU�GDWD�VHWV�������RU����+RZHYHU��
WUHQGV�VXJJHVW�WKDW�WKH�,5��+/6��DQG�+/6�,5�SURGXFHG�ORZHU�HODVWLF�PRGXOL�7R�LQYHVWLJDWH�WKH�FKHPLFDO�QDWXUH�RI�WKH�ERQHV��D�
6FDQQLQJ�(OHFWURQ�0LFURVFRSH��6(0��ZDV�XVHG�WR�WDNH�FURVV�VHFWLRQDO�LPDJHV�DQG�DQ�(QHUJ\�'LVSHUVLYH�[�UD\�6SHFWURVFRS\�
�('6��ZDV�XVHG�WR�SHUIRUP�HOHPHQWDO�DQDO\VLV��(OHPHQWDO�FKDQJHV�YDU\�QRW�YHU\�VLJQL¿FDQWO\�EHWZHHQ�&21�DQG�,5�LQ�GDWD�VHW�
���ZKLOH��WKH�HOHPHQWDO�FRPSRVLWLRQ�LV�ORZHVW�LQ�MRLQW�SUR[LPLWLHV��KLS�DQG�NQHH��LQ�&21�DQG�,5��&XUUHQWO\��GDWD�VHWV���DQG���DUH�
XQGHUJRLQJ�6(0�('6�DQDO\VLV��8OWLPDWHO\��WKH�UHVXOWV�SURGXFHG�E\�WKLV�UHVHDUFK�ZLOO�DLG�LQ�TXDQWLI\LQJ�WKH�HIIHFWV�RI�VSDFHÀLJKW�
on the strength and composition of the human skeletal system. 
	 ��6XSSRUWHG�E\�D�5,'�DQG�&53�JUDQW��*UDQW�1XPEHU��8&$�������IURP�$6*&��$XWKRUV�DFNQRZOHGJH�RXU�PHQWRUV�3DULPDO�
&KRZGKXU\�DQG�0D[�'REUHWVRY�IURP�8$06�
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Effects Of Autistic Youth In Science

Garrett McKamie 
Faculty Mentor: Debra Burris

$XWLVP�DQG�RWKHU�YDU\LQJ�GLVRUGHUV�ZKR�TXDOLI\�RQ�WKH�DXWLVWLF�VSHFWUXP�KDYH�EHHQ�D�WRSLF�RI�JURZLQJ�ELRORJLFDO�DQG�QHXURORJLFDO�
UHVHDUFK�LQ�WKH�SDVW�GHFDGH��7KHRULHV�SURSRVH�WKDW�PDQ\�RI�WKH�JUHDWHVW�PLQGV�ZH¶YH�HYHU�HQFRXQWHUHG�WKURXJK�WLPH�ZHUH�DFWXDOO\�
RQ�WKH�DXWLVWLF�VSHFWUXP�LQ�VRPH�ZD\�RU�DQRWKHU��6RPH�RI�WKH�QDPHV�UHODWHG�GLUHFWO\�WR�VFLHQFH��ZKR�ZHUH�EHOLHYHG�WR�EH�RQ�WKH�
spectrum were Sir Isaac Newton, Albert Einstein, Nikola Tesla, and Paul Dirac to name a few. As research into autism grows, 
VR�KDV�WKH�XQGHUVWDQGLQJ�RI�WKH�KLVWRULFDOO\�XQNQRZQ�JHQHWLFDOO\�LQGXFHG�V\QGURPH��$XWLVP�LV�QRZ�EHOLHYHG�WR�EH�WKH�RYHUXVH�
RI�SDUWV�RI�WKH�EUDLQ�FRPSDUHG�WR�SHRSOH�ZKR�DUH�QRW�EHOLHYHG�WR�EH�DXWLVWLF��7KLV�RYHUXVH�RI�WKH�EUDLQ�LV�OLQNHG�WR�SKHQRPHQDO�
DFDGHPLF�DELOLWLHV�VRPH�DXWLVWLF�SHRSOH�H[HPSOLI\��%XW�VRFLHW\�KDV�YDVW�D�GDUN�VKDGRZ�RYHU�SHRSOH�ZLWK�DXWLVP�DQG�OLPLWHG�WKHP�
WR�FRQ¿QHG�ERXQGDULHV�WKDW�FRXOG�EH�OLPLWLQJ�RXU�VFLHQWL¿F�VXFFHVV�XS�WR�GDWH��7KH�VXEMHFW�RI�WKLV�UHVHDUFK�LV�WR�GHWHUPLQH�LI�WKLV�
VRFLHWDO�FRQ¿QLQJ�RI�DXWLVWLF�SHRSOH�KDV�FRQ¿QHG�RXU�DXWLVWLF�\RXWK�OHDGLQJ�WKHP�WR�EHOLHYH�WKDW�QR�PDWWHU�WKHLU�LQWHUHVW�OHYHO�LQ�
VFLHQFH��WKH\�ZLOO�QHYHU�EH�DE�OH�WR�EH�D�VFLHQWLVW�EHFDXVH�WKH\¶UH�³VSHFLDO´��7KH�WHVW�SHUIRUPHG�ZLOO�EH�IRU�WKH�VWXGHQWV�WR�FUHDWH�
DQ�LPDJH�RI�ZKDW�WKH\�EHOLHYH�WR�EH�D�VFLHQWLVW�WKURXJK�D�VWLFN�¿JXUH��7KHUH�DUH�WZR�H[SHFWHG�UHVXOWV��RQH�EHLQJ�WKDW�WKH�VWXGHQWV�
EXLOG�D�VWHUHRW\SLFDO�PDG�VFLHQWLVW�WKH\�PD\�KDYH�VHHQ�RQ�79�DQG�RWKHU�PHGLD�RXWOHWV��7KH�DOWHUQDWH�H[SHFWHG�UHVXOW�RI�WKH�
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Drake Equation

Clifton Peck
Faculty Mentor: Debra Burris

,Q�WKLV�VWXG\�WKH�UHVHDUFKHUV�ZLOO�EH�¿QGLQJ�WKH�SUREDELOLW\�RI�DQRWKHU�KDELWDEOH�SODQHW�LQ�WKH�0LON\�:D\�*DOD[\�E\�DQDO\]LQJ�WKH�
'UDNH�HTXDWLRQ��7KLV�HTXDWLRQ�FRQVLGHUV�DOO�WKH�YDULDEOHV�UHOHYDQW�WR�¿QGLQJ�DQRWKHU�FLYLOL]DWLRQ��WKHQ�PXOWLSOLHV�WKH�YDULDEOHV�
WRJHWKHU�WR�IRUP�D�UHDOLVWLF�SUREDELOLW\��7KH�UHVHDUFKHUV�ZLOO�XVH�WKH�HTXDWLRQ�WR�IRUP�WKHLU�RZQ�¿JXUHV�IRU�HDFK�YDULDEOH��7KH�QHZ�
HTXDWLRQV�ZLOO�FRQVLVWV�RI�WKH�VHYHQ�YDULDEOHV�WKDW�PDNH�XS�WKH�'UDNH�HTXDWLRQ�DQG�ZLOO�EH�FRPSDUHG�WR�WKH�RULJLQDO�SUREDELOLW\�
RXWFRPH��2QFH�WKH�QHZ�HTXDWLRQ�LV�REWDLQHG��WKH�UHVHDUFKHUV�ZLOO�SHUIRUP�HUURU�DQDO\VLV�WR�GHWHUPLQH�WKH�DFFXUDF\�RI�WKH�RXWFRPH��

Rutherford Backscattering Spectrometry

Paul Niyonkuru 
Faculty Mentor: Rahul Mehta

In Rutherford backscattering spectrometry the energy ratio of the emitted to the scattered particle beam, called the kinematic 
IDFWRU�.��VKRZV�WKDW�WKH�HQHUJ\�DIWHU�VFDWWHULQJ�LV�GHWHUPLQHG�RQO\�E\�WKH�PDVVHV�RI�WKH�SDUWLFOH�DQG�WKH�WDUJHW�DWRP�DQG�WKH�
scattering angle. This result allows to determine the mass, hence, the chemical nature of the target atom by only knowing the 
kinetic factor, the mass of the particle and its scattering angle. In this project we determine the chemical composition of an 
XQNQRZQ�VDPSOH�E\�VKRRWLQJ�LW�ZLWK�DQ�LQFLGHQW��0H9�SDUWLFOH�EHDP�RI�+H��VFDWWHUHG�DW�DQ�DQJOH�RI�����GHJUHHV�
 



57

Thermodynamics Of CPU Cooling Solutions        

Austin Rutledge
Faculty Mentor: William Slaton

:LWK�WKH�ZLGHVSUHDG�XVDJH�RI�FRPSXWHUV�WRGD\��LW�LV�LPSRUWDQW�WR�VWXG\�WKH�HIIHFWV�RI�WKHUPRG\QDPLFV�RQ�D�SHU�FRPSRQHQW�OHYHO��
7KH�REMHFWLYH�RI�WKLV�UHVHDUFK�LV�WR�ORRN�DW�WKH�ZD\V�FRPPRQ�&RPSXWHU�3URFHVVLQJ�8QLWV��&38��FRROHUV�GLVVLSDWH�KHDW��+LJK�
WHPSHUDWXUH�GDPDJHV�VLOLFRQ�FRPSRQHQWV�OHDGLQJ�WR�IDLOXUH�RI�WKH�&38��7KLV�SURMHFW�ZLOO�JLYH�D�EHWWHU�XQGHUVWDQGLQJ�EHKLQG�ZK\�
PDQ\�&38V�GLH�ZLWK�FRROHUV�WKDW�VHHP�DGHTXDWH�EXW�DUH�QRW�JRRG�HQRXJK�WR�GLVVLSDWH�WKH�KHDW�SURGXFHG��7KH�UHFHQW�LQFUHDVH�
LQ�WKH�DYHUDJH�SRZHU�RXWSXW�RI�PRGHUQ�&38V�PDNHV�WKLV�DQ�LQWHUHVWLQJ�FDVH��DV�PDQ\�RI�WKHVH�DUH�EHLQJ�VORZO\�GDPDJHG�E\�
the heat they produce. An apparatus was custom made for testing the cooling power capability and the temperature of three 
PRGHUQ�&38�FRROHUV��7HPSHUDWXUH�ZDV�PHDVXUHG�LQ�IRXU�GLIIHUHQW�ORFDWLRQV��(DFK�ORFDWLRQ�KDV�D�VSHFL¿F�LPSRUWDQFH��EXW�WKH�
block temperature and cooler core temperature were used for this analysis. Each cooler used the same thermal interface material 
EHWZHHQ�HDFK�WHVW�WR�OLPLW�FRROHU�GLVSDULW\��3XOVH�ZLGWK�PRGXODWLRQ�RI�D�����ZDWW�KHDWHU�FRUH�ZDV�XVHG�WR�DFFXUDWHO\�WHVW�GLIIHUHQW�
SRZHU�OHYHOV�UHSUHVHQWLQJ�&38�SRZHU�RXWSXW��8VLQJ�D�VLPSOH�SRZHU�HTXDWLRQ�WKH�WHPSHUDWXUH�DQG�WKHUPDO�FRQVWDQWV�FDQ�EH�IRXQG��
%RWK�PRGXODWHG�SRZHU�DQG�WHPSHUDWXUH�GLIIHUHQFH�YDOXHV�FDQ�EH�XVHG�WR�SUHGLFW�ZKDW�&38�SRZHU�PD[LPXP�HDFK�FRROHU�FDQ�
WKHRUHWLFDOO\�GLVVLSDWH�DW�D�JLYHQ�WHPSHUDWXUH�GLIIHUHQFH��7KLV�UHVHDUFK�ZLOO�GHWDLO�ZK\�FHUWDLQ�FRROHUV�IDLO�WR�NHHS�WHPSHUDWXUHV�RI�
modern CPUs in check by using tested temperature differences, analysis of these temperatures, and input power.  

Development Of An Acoustic Scanner

Nicholas Scoles 
Faculty Mentor: Carl Frederickson

+DUGZDUH�DQG�VRIWZDUH�DUH�EHLQJ�GHYHORSHG�WR�FUHDWH�D�V\VWHP�WKDW�FDQ�EH�XVHG�VFDQ�D���GLPHQVLRQDO�DFRXVWLF�ZDYH�¿HOG��7KH�
V\VWHP�FRQVLVWV�RI�WZR�OLQHDU�DFWXDWRUV�DOLJQHG�SHUSHQGLFXODU�WR�HDFK�RWKHU��0RXQWHG�RQ�WKH�VFDQQHU�LV�D����´�PLFURSKRQH��7KH�
V\VWHP�FDQ�VFDQ�D�UHJLRQ����FP�[����FP��6RIWZDUH�KDV�EHHQ�GHYHORSHG�LQ�3\WKRQ�WR�FRQWURO�WKH�SRVLWLRQ�RI�WKH�PLFURSKRQH��WKH�
source signal, and the recorded signal. This system can be used to produce acoustic holograms as well as 2-D images of acoustic 
ZDYH�¿HOGV��
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