Advances in Biology Laboratory Education
Publication of the Association for Biology Laboratory Education
Volume 42, Article 48, 2022

Active Learning in an Online
Environment

Jonathan Moore!Katy Muzikar? Sarah Salm? and Jessica Goldstein*

Pomona College, Biology Department, 175 W 6" St, Claremont, CA, 91711 USA

2 Pomona College, Chemistry Department, 645 N College Ave, Claremont, CA, 91711
USA

3 Borough of Manhattan Community College, Department of Science, 199 Chambers
Street, NY, NY, 10007

4 Barnard College, Biology Department, 3009 Broadway, New York, NY 10027 USA
(jon.moore@pomona.edu; katy.muzikar@pomona.edu; ssalm@bmcc.cuny.edu;
jgoldstein@barnard.edu)

Extended Abstract

The importance of active learning is generally embraced by laboratory pedagogical
philosophies. Porting those philosophies to labs in an online environment has been challenging to
those of us whose experience is primarily with students in person. Despite these challenges,
there have been countless successes and lessons learned. The panelists shared some lessons
from their experiences with online labs in diverse areas of biology including physiology, ecology,
genetics, biochemistry and microbiology and then opened up discussion to the experiences and
guestions of the attendees. Three main themes emerged from this panel, each described below.

We discussed the definition of active learning. Panel participants took a broad view of this
term and considered it to be any type of learning in which the student takes an active role in the
process, including performing lab experiments (simulated or in person), analyzing data collected
by others, and summarizing information in oral presentations. This broad definition led to a variety
of strategies for providing active learning opportunities in a remote environment, many of which
are mentioned below. Panelists indicated that they stuck to the same guiding principles for
creating active learning opportunities when teaching in person, but slightly modified activities for
use in an online environment. For instance, one helpful framework for curricular design is POGIL
(Process Oriented Guided Inquiry Learning), a system where students work together to master
process skills such as teamwork, critical thinking, and communication. Keeping the learning
environment student-centered was also stressed.

In addition to traditional methods of online teaching using simulations, at-home kit
experiments, and data analysis without data collection, panelists described other creative ways to
teach the process of science without access to traditional lab spaces. For example, students
could watch videos about lab techniques and answer questions about them immediately after
watching (TedEd has a great free resource for this). Others described asking students to learn
about scientists and make short presentations about their work and career paths. Scientists could
be selected from the home institution or from the Scientist Spotlight Initiatives
(https://scientistspotlights.org), a free resource from San Francisco State that highlights
contributions of diverse scientists. Another strategy was to ask students to independently collect
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Panel Discussion: Active Learning in an Online Environment

data to contribute to citizen science projects like Zooniverse (www.zooniverse.org). This was
popular with students and has the added benefit of allowing students to contribute to authentic
scientific research.

The panel participants discussed the use of online tools to help to build community to re-
create the social atmosphere of in-person labs while teaching remotely. These tools went beyond
the traditional discussion board option and allowed students to interact both with course content
and with each other outside of class meeting times. For example, Perusall (https://perusall.com/)
is a free tool that allows students to work together to annotate assigned readings, including
mechanisms to ask and answer questions about the material. Other free tools, such as GroupMe
(https://groupme.com), allow students to create text chains to interact and study. Circleln
(https://www.circleinapp.com/) is another choice — this app is not free but offers more features for
group work, as does Packback (https://www.packback.co/), a discussion board app that provides
points for students who interact well with each other or the course material. One downside to
group work outside of the classroom is the potential for cheating on assessments. It was
suggested that a student TA join the chat group to monitor for suspicious behavior. It was also
suggested that assessments be modified to making cheating more difficult by assigning essays,
open ended data analysis questions, oral exams, etc. Some benefits of these online tools
included increasing participation from students who may be anxious to speak up in a large group
as well as allowing students to work at their own pace and during times that were preferable
and/or convenient for their schedule.

Overall, one overarching and well-appreciated part of online teaching was the human
aspect of labs and its importance. Students appreciated learning about scientists and their work.
Despite being online, they also appreciated the social time of working together on lab problems,
especially since many of them were lacking social experiences with their peers at this time.
These achieved many often unmentioned yet important goals of lab courses, namely
understanding science as a human enterprise, the building of teamwork skills, and the creation of
functional social groups for academic and mental-health support. As we move back to traditional
in-person environments, it would better serve our mission to utilize some of the tools and lessons
from these challenging times.
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Mission, Review Process & Disclaimer

The Association for Biology Laboratory Education (ABLE) was founded in 1979 to promote
information exchange among university and college educators actively concerned with teaching biology in
a laboratory setting. The focus of ABLE is to improve the undergraduate biology laboratory experience by
promoting the development and dissemination of interesting, innovative, and reliable laboratory exercises.
For more information about ABLE, please visit hitp://www.ableweb.org/.

Advances in Biology Laboratory Education is the peer-reviewed publication of the conference of
the Association for Biology Laboratory Education. Published articles and extended abstracts are
evaluated and selected by a committee prior to presentation at the conference, peer-reviewed by
participants at the conference, and edited by members of the ABLE Editorial Board. Published abstracts
are evaluated and selected by a committee prior to presentation at the conference.
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