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Building Scientific Minds: The Role of Independent Projects and Communication in Creating Scientists
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The scientific process includes generating questions, proposing solutions, testing hypotheses, and communicating findings. In our SEA-PHAGES Bioinformatics course, we have incorporated several assignments to help engage students in all parts of the scientific process. First, we have our students conduct an independent bioinformatic research project, often related to the phage they are annotating as a class, and present their findings at our university-wide undergraduate research symposium. To help them get started, we provide a list of potential project ideas and have students select their top three interests or propose new topics. We then assign students to work in groups of four to draft and submit a project abstract for feedback. Once this is complete, students are given several weeks to complete the projects with real-time feedback. Students then submit a draft of their projects in poster format for instructor feedback before presenting their final poster presentation at the research symposium. Examples of past projects include tRNA exploration, promoter identification, comparative analysis of endolysins, and an investigation into fused minor tail proteins.

In addition, to engage students in the process of scientific publication, students write a Genome Announcement for publication using the SEA Faculty Resource on QUBES for “Writing Microbial Resource Announcements (MRA)” as a guide. Students sign up as part of a team of three to write the first draft of one section of the Genome Announcement. After each team receives feedback on their section, they then work as an entire class to put the entire Genome Announcement, getting it ready for submission for publication.

Our students have embraced the opportunity to work on these scientific skills. They enjoy conducting independent exploration on a topic of their interest and have gone above and beyond with their projects and poster presentations. In addition, they are proud to have their research published in a peer-reviewed journal. For our students, this is one of the few times where they get to see how the peer-review process works. Our poster will share more information about how we integrate these projects within the semester-long annotation process, as well as our challenges and successes. We highly value your expertise and invite you to share your ideas on how to further immerse students in the scientific process, as your input is crucial to our continuous improvement.
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