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TEACHING SOFTWARE: A CHALLENGE FOR STUDENTS AND TEACHERS ALIKE

Competency with software for applying statistics has become an essential learning outcome in
undergraduate studies and a must-have for professionals in data science (Bargagliotti et al., 2020). Still,
professionals can struggle with using statistical programming software. Even with courses conveying
the basics for bridging the gap in previous knowledge, the issue seems to affect a variety of students,
preventing them from further progress.

Especially with modular, package-oriented languages such as R and Python, it is complicated
to determine where exactly these issues are stemming from—for example, if certain procedures are
causing problems or if these issues are related to the (mis-)understanding of the underlying statistical
concepts. At the same time, teachers face the challenges of selecting topics from the wide array of
possible applications in statistical software and conveying them for long-term learning success,
complicated by the fact that software packages and commands vary, and new methods are constantly
developing in the fast-changing field of data science.

Addressing these issues properly and offering support can be difficult, especially because “the
research on how to assess students’ thinking and interaction with these tools is not as evolved” (Woodard
& Lee, 2021, p. 145). Hence, more insight into how students are using this software, how it intersects
with their statistical understanding and learning progress, and how they deal with different approaches
is needed.

DATA COLLECTION ON THE USE OF STATISTICAL SOFTWARE

For gaining better insight into how students are learning statistical software and to support
teachers in the implementation process, a study was realized in the seminar “Advanced Statistical
Software (using R)” for social scientists at the Ludwig Maximilian University of Munich in Summer
2022. The participating students already had completed basic courses conveying statistical knowledge
and statistical software.

The data collection was built on three columns: (a) an entry survey assessing the students’
previous statistical and software knowledge; (b) experiments on self-learning competence with applying
differing statistical concepts in R (inspired by research on animation (Berney & Bétrancourt, 2016) and
student-developed Shiny applications (Wang et al., 2021)); and (c) a concluding survey linked with an
anonymous ID to compare results with the entry survey.

Although facing the challenge of motivating the students to participate, the study provides a
practice example, combining the tracking of the students’ learning progress, equipping the teachers with
a data foundation for trying methods on the intersection between statistical concepts and software, and
evaluating the different factors in the end of the term.
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