ADDING SCAFFOLDING
FOR INCLUSIVITY TO AN
INTRODUCTORY ECOLOGY COURSE
DA N I E L R E U M A N

D E P T. O F E C O L O G Y A N D E VO L U T I O N A RY B I O L O G Y

Background
Fundamental Principles of Ecology (BIOL 414) is an upper-level class designed for biology majors. The
course drew about 100 students this semester, most of whom were between their sophomore and
senior years. Like any course taught in 2020 and early 2021, the COVID-19 pandemic has presented
many challenges. Under normal circumstances, the course implements universal design, in which
students can learn and demonstrate their understanding in a variety of ways. For instance, a typical
workflow in class consists of students 1. pre-reading and answering online questions through
Blackboard before class; 2. listening to a 20-30-minute lecture in class; and 3. dedicating remaining time
to follow-up questions using clickers and other approaches that promote active learning and discussion
of the day’s concepts. However, the pandemic forced a redesign into hybrid format in which students
had the option of attending in person or online. Thus, all content had to be dual-medium and
simultaneously available. The course “met” synchronously, twice a week.

Issues to address
Our initial goals from the Faculty Seminar aimed to improve inclusivity for students from all
backgrounds. In a nutshell, we wanted to make the course much more scaffolded, or structured, so all
students would know course expectations and improve their learning. Often students from privileged
backgrounds can intuit what is expected of them and perform well without being told many of the
details. Professors (who are often from privileged backgrounds themselves) may not automatically
perceive that many students do not have prior knowledge or experience in a course, which can
encumber their study habits, performance, and fulfillment of learning objectives. So, adding structure
can make the course much more accessible for students from underrepresented backgrounds.
BIOL 414 had been overhauled in recent years (prior to 2020) to align it with active learning
objectives. Yet when COVID-19 hit, we restructured the course again—this time for a hybrid
environment—while attempting to retain a focus on inclusivity in the classroom. It goes without saying
that students were exceptionally stressed given that the new learning environment was highly unusual
and could be unpredictable from one week to the next. Still, we wanted to retain evidence-based
teaching at the core, even in a socially distanced and/or hybrid environment.

Implementation
Structuring:
The course was separated into units, each lasting 1-2 days, and coded on the
syllabus. For each unit, the students knew from the outset they were
expected to 1. read in advance of class, 2. answer “easy” accountability
questions about the reading, 3. attend lecture (in person or online), and 4.
participate in synchronous exercises like clicker questions and discussion.
Additional resources published on Blackboard prefaced students to the
tasks and learning objectives for each unit, while exams presented the types
of questions students practiced daily.
Active Learning:
Group work normally forms an integral part of student learning in BIOL
414, but we found that the hybrid format and large enrollment made it
impossible. In response, the course relied heavily upon clicker and written,
short-answer questions. In class, I often posed a question, allowed students
to answer it individually, and then we discussed the question and any
confusions as a group. Surprisingly, we found that this format worked better
than active learning in previous semesters because it was driven by content
rather than activity for the sake of activity.
Care for Student Wellbeing:
We invested a great deal of energy into caring for students. For instance, we
emailed students who missed more than one or two assignments in a row.
We reached out to students who performed poorly on tests to keep them
engaged and committed to the rest of the semester. Finally, we recorded all
class sessions so students with absences could easily make up work. We
found that the additional energy we invested in caring for students was
reciprocated through their performance in class and appreciation for our
effort.

Student learning
While the unique learning environment imposed by the pandemic makes it challenging to draw direct
comparisons to previous years, we believe the changes outlined here have resulted in verifiable
improvements to student learning. Structural changes to the course offer consistency and tangible
expectations for students to meet. Our new unit-based format disaggregates learning objectives into
“bite-sized” chunks, while active in-class practice questions and discussions familiarized students with
the content and format of exams. This approach sought to eliminate a “hidden curriculum” that might
have disadvantaged students from underrepresented backgrounds in past semesters. Our focus on
creating a more equitable platform maximized students’ learning opportunities, even as they became
acquainted with professors’ expectations while navigating the challenging circumstances of the
pandemic.
An increase in active learning through individual- and group- based clicker questions and written,
short answers proved a serendipitous outcome to the overhaul of BIOL 414. Although the prep work
for class was more labor-intensive, the improvements in student performance validated our investment
and the continuation of this approach in future semesters.
Finally, students acknowledged their appreciation for our focus on their wellbeing. We made
qualitative comparisons of students’ attitudes toward class and found that their outlook was much
more positive this semester than in previous years.

Reflections
Our redesign of BIOL 414 offered us valuable insight into both effective and ineffective teaching
methods. For example, the study groups did not work well. We learned they were sometimes a vehicle
for cheating, while many other students did not even participate. We anticipate improvements to group
learning in future semesters when we are not required to engage in remote learning.
In contrast, the added structure to BIOL 414 was hugely appreciated, as was the extra investment in
student wellbeing. However, we as faculty also voice concerns that this level of structure will create
“dependent” students. When I next teach the class, post-pandemic, I will gradually remove the
scaffolded structure throughout the semester, while communicating explicitly to students my
expectations for how they can structure the course themselves. This will be a “meta-course” aspect to
learning – not only taking a course to fulfill degree requirements but also learning how to take a course.
I think this might offer the best of both worlds – scaffolding to help students without running the risk
of creating a total dependency on faculty-led structure.
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