Transforming the Online Course via an Innovative Astrobiology Course
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SES 106: Habitable Worlds

Organized around the Drake Equation,“SES 106: Habitable Worlds” is a 4-credit online-only fully interactive astrobiology lab course that teaches astrobiology as an integrative science, covering topics from stars to

civilizations. This course is a digital native built using Smart Sparrow’s Adaptive elLearning Platform (AeLP), which gives the instructor the power to set the content of the stage, granularity of feedback, and adaptive
pathways. The system provides robust data and analytical tools that allow us to investigate how students interact with the exercises, both in aggregate and at the individual level.
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To teach basic concepts, we build our lessons (which use Common pathways and errors can be analyzed We also utilize interaction tools such as the Piazza discussion All tasks feed into the completion of a game-like
text, video, and simulators to illustrate concepts) and their afterwards to identify problematic areas and platform and Adobe Connect for live chats with students and project where students hunt for habitable worlds in a
adaptive feedbacks and pathways in the AelP. assist in redesigning the lesson. guest speakers randomized field of stars.
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Attitudes Towards Science

A major goal of the course is to improve students’ perception of science. To investigate this,a short survey
was administered in the introductory and concluding exercises. Questions on attitudes and perceptions
of science were evaluated on a Likert scale (1 = strongly disagree, 5 = strongly agree). To evaluate what
students thought science is, they were asked to set a slider between “set of facts” (1) and “set of
procedures” (100). The results here represent 240 students who completed both the introductory and
concluding surveys.

Greenhouse Effect Concepts

A major topic in planetary habitability and sustainability is the greenhouse effect. Students were asked
several questions concerning common misconceptions about the greenhouse effect both before and
after the exercise that dealt with the greenhouse effect in order to gauge the effectiveness of the lesson.

They were asked the same questions two weeks later at the end of the term to investigate retention.
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students began the course disagreeing that only highly trained scientists can understand science and that scientific
work would be too hard for them, but show statistically significant shifts towards agreeing with both statements by the
end of the course. Overall, this shows that students may retain the belief that science is an elite subject that may not be
accessible to all.

photochemistry in the context of biosignatures. Combined
with the fast pace of the course (7.5 weeks), it's likely that
these concepts begin to blur together towards the end of the
term.




