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ABSTRACT
This poster illustrates how we redesigned the CS1 course for Math
undergraduates to be held online but reflecting the face-to-face
(F2F) experience as much as possible. We describe the course structure and the strategies we implemented to maintain the benefits
of a synchronous experience. We present the positive and negative aspects that emerged from the students’ opinion analysis. We
highlight what worked, what did not, and what can be improved
to strengthen the perception of a F2F experience and mitigate the
“presence paradox” we found: although students are enthusiastic
about the online format, most would still prefer a F2F course.
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CONTENT OF THE POSTER
We present our experience in moving online, on short notice, a
traditional F2F CS1 for Math Majors when the COVID-19 pandemic
struck Italy in February 2020. Since we value, for cultural and didactic reasons, a synchronous approach to education [1], we adapted
the course to maintain that synchronicity as much as possible.
During the semester, we developed interaction protocols to facilitate communication between students and instructors. We selected
a set of tools (such as Moodle LMS with automated grading and
a Python IDE for beginners) to exploit the digital environment’s
potential and enhance instructors’ online presence. We collected
student insights through a mid-term focus group (10 students) and
an open-ended questionnaire (N=110) at the end of the course. We
coded each answer with a grounded approach, identifying categories as they emerged, iteratively rediscussing and refining them.
We will present “The Good, the Bad and the Ugly” (referring to
Sergio Leone’s 1966 movie) of our course online adaptation.
The Good is that students highly appreciated the course. They
praised mostly those aspects that favored synchronous interactions (e.g., live-built slides, live programming examples, individual
support from TAs during labs, and class chat interactions) and
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leveraged technology to mitigate online learning drawbacks (e.g.,
TAs presence and support during theory lessons, LMS for sharing
materials, homework automatic testing).
The Bad is mainly related to instructors’ misconceptions (overreliance on quantitative tools to track live completion of exercises
and manage lab time accordingly) and students’ misconceptions
(overconfidence in instructors’ abilities to help in any situation).
The Ugly concerns human aspects of F2F not to be lost, like the
possibility for instructors to see students’ screens during labs and
proactively help them (but with attention to privacy). Moreover,
instructors need to be more explicit about didactic choices, which
are harder to understand online. Finally, most of our students would
choose a F2F course, especially for the unmediated social interactions (didactic and socio-relational) with instructors and peers.
To highlight positive and negative aspects, we look at our analysis in light of the Community of Inquiry (COI) framework [2].
COI describes the essential elements (presences) of successful online
higher education: cognitive presence (construction of knowledge
through discourse and reflection), teaching presence (design, facilitation, and direction of learning processes), and social presence
(learners’ ability to feel affectively connected with peers). Students’
feedback suggests we preserved the teaching presence. Conversely,
the presence paradox 1 indicates that improvements are still necessary, mainly to help students feel a social presence, too, even online.
Our design, analysis, and discussion can help CS educators and
researchers bring a synchronous approach to online teaching. In
this year’s course, yet mostly online, we systematically analyze
the impact of COI presences on students’ perception and results
while actively fostering the three presences (for example, with group
activities to encourage social presence).
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1 Paraphrasing

the “Synchronicity Paradox” of [3]: students seem to desire synchronicity, despite being attracted to online courses mainly because of asynchronicity.

