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Project Title Using inquiry-based approaches and original research to teach
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Project Proposal (500-750 words, including a rationale, project description, a discussion of the benefit to the
Stonehill community, and your "community outreach plan") -- see full requirements on the CTL website.

Rationale: 
A long-term goal of mine is to incorporate active-learning and inquiry-based approaches using data generated
in my laboratory into my upper-level microbiology course as a way to engage students with the material. I am
hoping that this approach 1) demonstrates how research is performed in the “real world” outside of the
traditional course setting and 2) allows me to reach a larger number of students providing them with the skills
and motivation to participate in other research opportunities. Involvement in the TLSS will provide me with
focused time to research the best strategies to improve upon a pilot microbial genomics module I incorporated
into my microbiology course last spring. This experience will also give me the opportunity to engage in
conversations about effective pedagogy with colleagues and obtain feedback on my specific approach.

Project/Question Description: 
The recent trend in science education is to promote inquiry-based and/or research-based approaches to teach
fundamental concepts in the life science curriculum. This movement is supported by the National Research
Council of the National Academies' publication BIO 2010: Transforming Undergraduate Education for Future
Research Biologists. Among the top recommendations is the need to allow students to learn how to answer
scientific questions by involving them in projects working with real data and tools reflecting how life science
research is performed outside of the typical classroom. Students engaged in the process of science are usually
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more invested in the outcome and are more likely to retain the material to build upon in future course work and
research experiences. 
Last Spring, I attempted to use this active-learning approach in my upper level microbiology course by
integrating a microbial genomics module using DNA sequencing data generated in my lab. The goal was to first
introduce students to typical sequence analysis tools and the have them use these tools to examine a small
piece of the genome. Each student was assigned a gene, a small segment of DNA that encodes for a protein that
has a certain function in the cell. Students were then asked to analyze that sequence to determine its potential
function using the tools provided. Although student evaluations showed that overall they valued the experience
and felt it helped them master some online sequence alignment tools, they didn’t necessarily understand why
they were doing it. I think this was partly due to the fact that the module was done in the last three-weeks of the
class and was more like an add-on instead of being a major component of the course. 
I plan to use next semester to research how others have successfully used sequencing data in their courses as a
way to promote active-learning and will modify the module described above based on what I learn. My goal for
the semester will be to revise my syllabus to reflect the changes and to create two introductory assignments to
be completed early in the semester. These assignments will expand on what I have already done with the goal of
providing context for the larger questions to be asked later in the semester. 

Benefit: 
Students who participate in undergraduate research are more engaged and are more likely to persist in Science,
Technology, Engineering and Mathematics (STEM) fields. Currently at Stonehill, there are more students who
want to participate in research opportunities such as SURE than there are spots or faculty mentors available.
Incorporating faculty research into the science curriculum will provide more relevant research-based experiences
for Stonehill STEM majors providing better overall student preparation for careers in science.

Community Outreach Plans: 
My long-term goal would be to prepare a manuscript describing the project design and student outcomes to be
published in the Journal of Microbiology and Biology Education. I also plan to participate in the Genome
Consortium for Active Teaching Sequencing Group (GCAT-SEEK) workshop this June where each participant
contributes a curriculum module to be shared with the larger community of undergraduate educators. I would
also be willing to discuss the implementation of the project at a Teaching Roundtable discussion with other
Stonehill faculty hoping to incorporate their own research into their courses. 

Likelihood of success and timely completion of the project: 
Since I have already piloted the module and have done some preliminary research on inquiry-based strategies, I
think that a semester with dedicated time is a reasonable amount of time to complete the proposed project.

Syllabus (optional) -- can also be emailed
as an attachment to Stephanie DesRosiers
(sdesrosiers@stonehill.edu)

Created

10 Dec 2014
12:04:04 AM

PUBLIC

96.237.164.131
IP Address

http://ip-address-lookup-v4.com/ip/96.237.164.131

