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Introduction Interventlon Conclusions

Authentic underaraduate scientif X _ build skills and o ving scienif CURE investigation was derived from Anyagaligbo et al. (2019) ,
uthentic undergraduate scientific research experiences can build skills and experience in applying scientific Students beaan the exercise by dissectina the froa and attachin , S B : - -
practices while engaging studentsin a scientific community of discovery and collaboration (Auschenclosset al., J y J J J X , : -' Students demonstrated little change in their

2014; Lopatto, 2007; National Research Council [NRC], 2003; Shapiro et al., 2015). These experiences can the apex of the frog heart to a force transducer. S ‘ \ S ™ ¥ ‘ . understandir}g with their at_JiIity to identify the
foster excitement about science as students conduct scientific research and increase motivation to pursue careers Students were provided one of two solutions in a blind StUdy B " " ta P . \ ‘ . neurotransmitters that can increase heart rate.

in scientific research through feelings of recognition of being a scientist (Starr, 2020). Such experiences also A) LPS dissolved insaline; or B) saline. — e = \ , ‘ B - , | y This i1s not surprising as the results of the
develop critical reasoning skills and science practices, such as experiences collaborating with peers, arguing from Upon application of LPS or saline, students measured the force of \ A= - | | CURE investigation were inconclusive.
evidence, and perseverance in problem-solving (i.e., Auchinclosset al., 2014; Ditty et al., 2013; Milleret al., contractions using the force transducer. " ' : . L o
2013). Unfortunately, many undergraduate science courses they complete are offered in large, lecture style Students also measured the effects of LPS in Drosophila. Students % ' - ' ' Significant p0§|t|Ve Chan995 WEre
formats while Iaboratorl_es often present standa-rdlzed Iaboratoryexe_rmsesthat offer little opportunities for setting visually measured heart rate upon application of LPS or saline on -' . demonstrated in st_udents knowledge of the
up equipment, constructing deeper understanding of the topic, arguing from evidence, and collaborating in sense- | D hilah N ; ~ L - - 2 anatomy and physiology of frog heart
making activities to Interpret the data (NRC, 2003; AAAS, 2010; Holt, 1969). arval brosophiia .earts. _ - . : K i, - and Drosophila heart tube. in addition

All data was compiled on the course LPS, which students used all A N ¢ 4 ‘ ~ — g _ P !
Course-based undergraduate research experiences (CURE) derived from ongoing faculty research articulates the data to determine statistically significant difference between the — to innervation of frog and human hearts.
calls for change within undergraduate biology education. Specifically, the AAAS (2010) Vision and Changein two solutions. — s \ Students a demonstrated significant increase in
Undergraduate Biology Education Initiative recommended use of student-centered pedagogies in , understanding of the physiology of
Instruction and a trajectory of scientific research experiences for students beginning in the early in their the Drosophila heart tube and
undergraduate academic careers. Likewise, the NRC (2003) has recommended the use of project- :
based laboratoriesin undergraduate biology instruction to foster science practices and enculturate studentsin neurotransmitters that are released from the

ientifi h, ' ' tenth cranial nerve in the
B Flndlngs frog, Drosophila, human models.

A challenge for college laboratory instructorsis garnering sufficient time and materials to support such
experiences. Examples of challenges laboratory instructors report include the increased amount of time to

. . . L _ _ _ _ _ change in their understanding of
develop and implement a CURE, the need for increased fundsto purchase necessary materials, anticipating what Table 1. Comparison of Pre- and Post-test Results on Physiological Knowledge about Frog Table 2 . Pre- and Post-Test Scores Assessing Students’ Self-Efficacy Regarding Frog Heart and ) gDr hila heart tub gr i nervated
supplies will be required, arranging additional laboratory time that allow for project completion, the expanded Heart and Larval Drosobhila Heart Tubes Larval Drosophila Cardiac Anatomy and Physiolog Ow Drosopniia neart tubes are innervatea.
role of an instructor that includes mentorship, and determining research projects that can be successfully P ' y y Yy Students’ responses showed significant

completed a course laboratory setting (Shortlidge et al., 2016). Additionally, the development of authentic
experiences requires revision and re-implementation upon student feedback. Consequently, curriculum
development is a time-consuming process (Marbach-Ad & Rietschel, 2016).

Students did not demonstrate significant

Improvements in self-efficacy for all measured
Frequency Percentage Frequency Percentage of Average Average Effoct categories which broadly included the

of Correct of Correct of Correct Correct Post- Survey ltem Pre-Test Post-Test _ following areas: human, frog

In this study, we sought to describe the initial stage of a transformative process in which a physiology laboratory Question Pre-Test Pre-Test Post-Test Test Response Response Size and Drosophila heart/heart tube anatomy;

classroom moves from a standardized lab to an authentic experience. This presentation describes the results of a Responses  Responses Responses Responses by ) cardiac neurophysiology; and measuring
pilot study on the first iteration of a short-term CURE and future efforts to continue the course’s transformation (n=42) by Students (n=42) Students | can describe the anatomy of the frog heart 1.71 3.07 - D4 2F** changes in heartrate.

Into an authentic research experience. This study is part of a larger study that explored studentoutcomes from a
bench science investigation on the effects of bacterial endotoxin on cardiac tissue. The purpose of this paper is to Does the larval (maggot) stage of 13 30.95% 28 66.67%* Students demonstrated learning gains on

report on the successes and challenges of implementing an authentic laboratory investigation in an animal Drosophila (Fruit fly) have some | can describe how the anatomy of the frog heart differs 1.62 3.19 _ 5EQ*** understanding the origins of LPS about how

physiology course. The research conducted in the laboratory was an extended the work on the effects form of a heart? LPS directlv effects oraans
of lipopolysacharide (LPS) on cardiac tissue researched by Dr. Robin Cooper and colleagues (2019). ' from the human heart. y gans.

How many chambers does a frog 40.47% 85.71%*** _ _ s Students’ responses demonstrated largest gains
heart have? | can describe the anatomy of the heart tube of a Drosophila 1.38 2.62 -.560 in self-efficacy when describing what happens

larva. )
Which of the following best 9.52% 35.71%* when LPS is introduced to

. describes the larval Drosophila : : ) the Drosophila heart tube and frog cardiac
Rese arCh QueSthn S s P tucnacrti(e;;pilslg fr;g\év the autonomic system controls heart 1.76 3.07 558*** fisue.

The driving question for the research study was: How does student participation in the Which of the following best 35.71% 80.95%*** _ _ e
frog cardiology laboratory activities affect students understandings of the anatomy describes the human heart? ]|c can_exp_lalln hovlvlghe aut(r)]plomlc System controls heart 1.55 2.19 -.532 Euture Directions
and physiology of the heart under the effects of a bacterial endotoxin? Three sub- What is the neurotransmitter 28 5704 50 5004% unction in larval Drosophila.

driving questions gU.ldCd the exploration of students’ views resulting from their participation In released from the tenth cranial nerve | can compare the cardiac phySIOIogy of insects and 1.74 2 86 - 5Q7*** Compare qua”tative and quantitative ﬁndings

the laboratory: | | | | on the frog or human heart? amphibians. to support survey results and characterize
« How do the frog cardiology laboratory experiences affect students' understandings of In larval Drosophila, which of the | | students' understanding and perceived self-

the anatomy and physio_logy of the frog heart? The Drosophila heart tube? following can increase the heart | can calculate a change in heart rate. . . -.026%** efficacy in relation to CURE dimensions (i.e.,
« How does the frog cardiology laboratory experiences affect students' knowledge rate? science practices, discovery, broadly

about bacterial endotoxin and its effect on animal models? relevant/important work,

« What were students' perceptions of the frog cardiology laboratory" o o _ T
PETEED ; & y? *indicates significant change at 0.05 confidence level. **xindicates significant change less than 0.001 confidence level. collaboration, iterative) .

***Indicates significant change less than 0.001 confidence level

Use the data from this study to make

PartiCi pants Table 3. Comparison of Pre- and Post-test Results on Lipopolysaccharide (LPS) and Table 4. Pre- and Post-test Scores Assessing StudentS’Self-Efficacy Regarding Bacterial Endotoxin and its mOdi-_ﬁcationS to the lab and implement the

Study participants included 42 undergraduate students enrolled in the undergraduate animal physiological effects of LPS. Effect on Animal Models. next iteration in spring 2022.

physiology lecture and laboratory courses taught by Dr. Robin Cooper in the spring semester
of 2020. Sixty-eight students volunteered to participate in the study, but only 42 completed Frequency Percentage Frequency Percentage Average Average  Effect Size
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