Accidental experiment in mathematics classroom shows how to engage

online students

Karen Hogeboom, Daniel Mathews
School of Mathematics, Monash University, Clayton, VIC 3800, Australia

Indoor density limits and physical distancing requirements in March 2021 meant that only about half of mathematics students could be accommodated
on campus in face-to-face tutorials, while the rest of the students had online tutorials. Unintentionally creating a large comparative study between
students learning mathematics entirely online and those with some face-to-face classes.

We compared the results from students in large first
and second year mathematics subjects at Monash
University from semester 1, 2021. The students’ tutorial
type (online or on-campus), their participation mark and
their final mark was extracted for each subject.

In most subjects there was a statistically significant
difference between the average final mark of students
enrolled in on-campus tutorials and those enrolled in
online tutorials. Students enrolled in on-campus
tutorials had consistently higher average marks for both
the class participation and final result than the online
students (see Table 1).
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Except for MATH103, the only mathematics subject
where there was no difference between the two groups
of students. There were no differences in the final
marks and there were no differences in the participation
marks. What was the teaching team for this subject
doing that achieved equity for both online and on-
campus students?

There are two pronounced features of teaching strategy
for this subject, that set it apart form the other first year
mathematics subjects.

1. Many opportunities for student participation were
built into every facet of the learning activities., with
incentives to accumulate marks by keeping up with
the work.

2. The tutorials were highly structured into formal
cooperative learning groups, creating a learning
environment both collaborative and collegiate,
facilitating individual accountability, intrapersonal
relationships and social support.

This was intended to create an inclusive environment
where online students get to participate often, easily
and conveniently.

Skeleton lecture notes were provided with the gaps
to be completed by students during lectures.

Various active learning activities, such as online
polls, were incorporated into lectures with marks
allocated.

Students were expected to attempt the weekly
problem sets in advance, and prepare specific
problems to present in small groups as part of the
tutorial work.

Each student was assigned to one of 4 groups
(named after mathematicians). Students were told at
the end of each week what problems they were
expected to prepare for the following week. Galois
can prepare problems 1 and 5 from next week's
problem set, Mirzakhanis prepare problems 2 and 6,
etc.

In the tutorials, students are expected to work in tute
groups. Ideally each tute group consists of a student
from each mathematician group. The students
present their prepared problems to their tute group.

Students are also expected to submit a written
solution to one of their prepared problems to their

Table 1: Average participation and final marks and 95% confidence intervals for students in

online and on-campus tutorials, semester 1, 2021. tutor at the end of the tutorial.
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