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UNDERGRADUATE CURRICULUM INTEGRATION: BRINGING
STUDENTS TOGETHER THROUGH RESEARCH

Clay Runck, James Russell, Allison D'Costa
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BIOL 3400 : DNA Barcoding

Step 1: DNA extraction



Step 2: Gene amplification (PCR)



Step 3: Gene sequencing



Step 4: Bioinformatics
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Amplify a region that is exactly 30 bps long and contains the
underlined region below.

a) Design 2 primers, each 6 nucleotides long

b) Mark your primers on the diagram with their sequence and
direction of extension, being sure to label the 5’ and 3’ ends.

c) Using another colored pen, extend the primers (like you would in
cycle 1)

5’'TACAGTATTCGGCATCATGCTCGCGTGCTAGCAGGCCGAATTC 3

3’ATGTCATAAGCCGTAGTACGAGCGCACGATCGTCCGGCTTAAG 5’




BIOL 3400 % gains in Course Elements as assessed by the CURE
survey

Analyze data
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CURE SURVEY: Linking student interests to science curricula. Denofrio L.A., Russell B.,
Lopatto D., & Lu Y. 2007, Science, pp. 1872-1873.



BIOL 3400 Learning Gains as assessed by CURE survey

Skill in interpretation of results

Learning laboratory techniques

Understanding how scientists work on real problems

Understanding the research process
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Student Comments

“Having the opportunity to participate in the DNA Barcoding firmed up
my decision to continue in the sciences”

“I learned how different fields (or classes) of science can work together
toward the same goal”

“The only downfall was having to do it so many times and still not
having a sequence at the end”

“Although | failed to extract any DNA for sequencing, | learned that in
the field of science there is a lot of trial and error during the process”

“I learned | am more interested in field work than lab work”

“I much prefer lab work to field work”



Accomplishments

Students learned:

* Nature of science

* Importance of collaboration in research
* Trouble- shooting

Biodiversity results:

e = 60-70% of students obtain a PCR product
suitable for sequencing

 =2/3 of these obtain a readable sequence

 >100 unique insects have been identified,
but only = 2/3 of these have a barcode



Issues (we had plenty)

* Faculty buy-in (content v process) — BIOL 1108
* Resources

* Intra and inter course coordination
— #sections/#instructors/part-time faculty

* Dual preparation — BIOL 1108
* Negative results

* Large variation in STEM competencies — BIOL
1108

e Statistical analysis of biodiversity data too
complex for freshmen (BIOL 1108)
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Fall 2012

Biodiversity component moved to Ecology (BIOL
3500)

Less variability in student STEM competencies
— Wiki page (ITEC 2110 — Digital Media)
— Spreadsheet competency (ITEC 1001 — Intro to Computing)

— Zoology (BIOL 3600) and/or Botany (BIOL 3310) completed
— Stats (MATH 2000) completed

Better fit for hypothesis-testing focus of BIOL 3500
labs (focus on process rather than content)

Two sections Fall and Spring; one section in Summer



Ecology (BIOL 3500)

Nangendo et al. 2002



Ecology (BIOL 3500)



Recruitment of Ecology and Cell Biology students
for STEC 4500 (Undergraduate Research Experience)
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A multi-section, multi-course collaboration!

Allison D’Costa James Russell Clay Runck Mark Schlueter

Robert Haining Alessandra Barrera Erin Quinlan David Barnes


http://www.ggc.edu/academics/school-of-science-and-technology/meet-faculty-and-staff/alessandra-barrera
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