Journal of Microbiology '.)

n Check for
updates

Perspective

& Biology Education

A Lesson from the Pandemic: Utilizing Digital Tools To Support Student
Engagement during Instructional Assistant-led Sessions

Christina N. Morra,2 Robert Fultz,b and Samiksha A. Raut?2
“Department of Biology, The University of Alabama at Birmingham, Birmingham, Alabama, USA
®Department of Neuroscience, Cell Biology, & Anatomy,
University of Texas Medical Branch, Galveston, Texas, USA

Student instructional assistants (IAs) are an integral part of most students’ college experience in higher
education. When properly trained, IAs can improve students’ grades, engagement with course content,
persistence, and retention. Recently, the COVID-19 pandemic forced the transition of nearly all instruc-
tional practices online. At the University of Alabama at Birmingham, lAs, including Biology Learning
Assistants (BLAs), began hosting their instructional sessions virtually, outside of class time. The goals of these
sessions were to reinforce fundamental concepts using active learning strategies and to address student ques-
tions by building a supportive learning community. In this article, we summarize the training and guidance we
provided to the BLAs regarding how best to adapt digital educational tools to engage students during their vir-
tual sessions. We recommend that institutions of higher education recognize the expansion of digital educa-
tional tools as an opportunity to increase the technological literacy and competence of their IAs to best serve

their student body in this increasingly digital age of education.
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PERSPECTIVE

Student instructional assistants (IAs) are widely used for
both primary and supplemental instruction in higher education.
While the research is still sparse, broadly speaking, IAs have a
positive impact on students (I—4). The IA’s status as a peer or
near-peer allows them to create supportive learning environ-
ments (5-9) while facilitating higher mean course grades and
higher retention and persistence rates (10, 11). The term IA can
refer collectively to any or all of the following: teaching assis-
tants (TAs), supplemental instruction leaders (Sls), or learning
assistants (LAs). While different institutions use these terms
differently, here the terms are defined by the following roles: (i)
TAs and Sls host instructional sessions outside of class; (i) TAs
have a role in grading, while Sls do not; and (jii) LAs are in-class
peer assistants with no role in grading.

There are no available data on the proportion of IA sessions
offered online pre-coronavirus disease 2019 (COVID-19) pan-
demic, though the percentage of undergraduate students in the
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United States enrolled in distance education courses increased
from 15.6% to 43.1% from 2004 to 2016 (12). The pandemic
further increased the proportion of courses being offered via
remote instruction (I13). As the efficacy of remote instruction
is dependent on student engagement (14—16) and a student’s
experience is substantially impacted by their 1As (I1-1 1), institu-
tions need to train their |As in digital engagement tools to sup-
port this increased digital learning. Student engagement is itself
essential to maintain student interest in learning (17), satisfaction
(18, 19), persistence in college (20-23), and scholastic achieve-
ment (20, 24), as well as critical thinking, problem solving, inclina-
tion to inquire, and intercultural effectiveness (25). Finally, student
engagement has a reciprocally positive impact on instructor moti-
vation (26). Cumulatively, the efficacy of, and performance in, digi-
tal instruction relies on the quality of interactions; particularly the
frequency and effectiveness of each interaction (27). During the
recent COVID-19-induced increase in online learning, a marked
decrease in student engagement was observed (28).

Given the importance of student engagement and the
unique ability of IAs to function as peer or near-peer mentors,
IAs are ideally placed to rectify the reduced student engage-
ment in online instruction. The University of Alabama
at Birmingham (UAB) uses a unique near-peer instructional
model, Biology Learning Assistants (BLAs). This initiative was
adapted from the University of Colorado at Boulder’s
Learning Assistance Alliance (2, 29). At UAB, BLAs receive (i)
instruction on evidence-based educational pedagogy, (ii) practi-
cal training in student engagement techniques, and (iii)
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TABLE |
Summary of reviewed digital tools, including pros, cons, and relevant references
Category Tools Description Pros Cons References
Formative assessments Feedback is limited by
e, . rovide real-time the multiple-choice
. iClickers, Poll Prepared quizzes P P
Audience feedback; easy to set up | format; clicker remotes
Everywhere, Kahoot!, can be tracked or . .
response o and use; uses minimal are not free; certain 34,41,42,51-61
Quizizz, Baamboozle, answered . .
systems class time; less stressful | features in Poll
Peardeck, Wordwall anonymously .
than other active Everywhere and Kahoot!
learning methods require paid plans
amboard, MURAL, . . . Blank spaces ma
J . Digital Multiple participants «Sp Y
Google Slides, o . S require more guidance
Free-form whiteboards can participate . .
. Autodesk Sketchbook, o . to facilitate productive
collaborative with diverse ways | simultaneously; open 62-71
Adobe Fresco, Paper, . engagement; MURAL
platforms L to add material to | format allows for - .
Animation Desk, . requires a paid
) those spaces creativity L
Tayasui Sketches subscription
Multiple participants Structure limits
Structured Padlet, Google Sheets, | Web-based can participate potential uses; certain
) Google Docs, video systems with simultaneously; interface | features in Padlet require
collaborative . . . . 72-75
spaces conferencing platforms, | formatting that guides usage, structure a paid plan, ELNs and
P ELNs, ELM systems* guides usage reduces need for ELMs often required
training paid subscriptions
Customizable; some
Digital platforms | available as phone apps; Students need to be
AnkiDecks, Piazza, gitalp . P PPs; encouraged to use
for content review | encourages students to
Beyond ELMs, . > . platform; some pre-
Study tools or communication [ communicate with ] 76-86
GroupMe, Slack, with instructional | instructional staff and to prepared decks in
Flipgrid, Padlet, MURAL . . AnkiDecks require
staff review course material
payment
regularly

ELN, electronic lab notebook; ELM, electronic learning management (system).

training in diversity, equity, and inclusion strategies; all while
hosting student review sessions for introductory-level
courses. When the BLA initiative was founded at UAB in 2017,
BLAs not only assisted within the courses but also hosted in-per-
son sessions outside of class times. However, since the onset of
the pandemic and shelter-in-place ordinance in Birmingham, AL,
in March 2020 (30), the BLA sessions have taken place outside of
class time, synchronously via the online platform Zoom. After
reviewing informal feedback from both the students and BLAs at
the end of the Spring 2020 semester, we concluded that the
BLAs needed specific training related to digital engagement tools
to better prepare and support students during online sessions.
We spent the summer of 2020 reviewing the available digital tools
and the relevant research regarding their efficacy. VWe used this
information to develop active learning-based training, during
which the BLAs were introduced to, brainstormed uses for; and
practiced using these tools in mock BLA sessions. With that in
mind, our goal here is to share the resources we gathered for
institutions who are looking to develop digital tools training
for their own IAs (Table |). While no list can be com-
pletely exhaustive, these are the current tools, in our expe-
rience, that balance ease of use with the added value they
bring to the instruction. Broadly, we have categorized the
tools we are highlighting into four types: audience response
systems (ARSs), free-form collaborative platforms, structured
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collaborative tools, and study tools, though some tools can
be part of more than one category.

DIGITALTOOLS TO INCREASE ENGAGEMENT IN IA SESSIONS

Audience response systems

One of the most extensively used and studied types of
digital education tools are audience response systems (ARSs),
also referred to as student response systems. Through these
systems, multiple-choice quizzes or polls are generated ahead
of time; subsequently, students use hand-held devices (phones,
tablets or system-specific clickers) to reply. These tools can be
set up to capture anonymous or identifiable responses.

ARSs have been found to improve classroom dynamics,
engagement, student motivation, and learning experiences
(31-33). These tools are also less anxiety-inducing than other
active learning activities (31) and enhance student attention by
generating healthy competition among the students via gamifica-
tion (34-38). The ease of use and live feedback provided by
these tools make them a valuable formative assessment tool for
either in-person or online instruction (39—41).

As with all digital tools, an unstable internet connection
has been found to be a hindrance toward successfully accessing
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ARSs (42—44). Digital access is influenced by an array of struc-
tural inequalities, such as location, household income, and digital
literacy (45—47). While institutions are addressing digital access
issues in a myriad of ways, including offering students hardware,
software, or hot spot internet access (48) and intentionally
training students in digital literacy (49), inequity remains a
pervasive problem.

Furthermore, the multiple-choice format of the ARSs can
lead to disengaged guessing therefore, it is recommended that
the student responses should include a guided follow-up discus-
sion on how to identify the correct answer (50). Thus, these
tools are best suited for establishing the collective understand-
ing as opposed to attempting to establish nuanced insights to
each individual’s comprehension.

The original ARSs were radiofrequency-based systems,
such as iClicker, which was founded in 2000, that required stu-
dents to purchase ARS-specific hardware to respond (41, 51,
52). The next generation of ARSs were web-based, such as Poll
Everywhere and WordWall, and can be accessed via computer,
tablet, or phone and so are less likely to add a financial burden
for the students (53-55). In addition to the ability to make per-
sonalized quizzes, newer web-based ARS platforms like Kahoot!
and Quizizz include prepared quizzes (42, 56). PearDeck is an
ARS add-on to Google Slides that allows an instructor to host
quizzes and interactive slides while saving the student responses
for a record of the formative assessment (57-61). While ques-
tions administered by the previous ARSs required respondents
to reply individually, Baamboozle is a web-based ARS but is
more like gamified notecards, with only the instructor respond-
ing on behalf of student teams (34).

Free-form collaborative platforms

Free-form collaborative platforms provide a “blank slate”
with several methods to engage with, and within, the space, allow-
ing multiple students to view and edit the space simultaneously.
These platforms are accessed via smartphone, tablet, or computer,
and open with a blank space into which images, text, shapes,
tables, and graphs can be added and arranged collaboratively.

Efficacy research on these newer digital tools is limited;
however, early studies have found success in using these free-form
collaborative platforms to engage students (62—64). Previous
work suggested that the visual nature of these platforms con-
tributes substantially to improved student engagement and
learning (65, 66). Furthermore, the potential for these tools
to be used collaboratively further suggests that students are
gaining insights from peer input (67).

Common free-form collaborative platforms are Jamboard
and MURAL. While Google Slides has elements of structured
platforms, the BLAs primarily used Google Slides as a free-form
platform. In addition to these common platforms, artistic appli-
cations can also serve as free-form collaborative platforms.
Providing students with experience working in these artistic
spaces may improve engagement by artistic students and/or pro-
vide students with an opportunity to gain familiarity with appli-
cations that are valued in the workforce (68-71). These
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applications include Autodesk’s Sketchbook, Adobe’s Fresco,
Paper; Animation Desk, and Tayasui Sketches. All of these
platforms are either free or have a free version that is suffi-
cient for the purposes of student use to review course
material.

Structured collaborative tools

In contrast to the free-form tools, the constraints of struc-
tured collaborative tools provide guidance on how these pro-
grams are best used. These platforms provide a workspace that
can be accessed and utilized by multiple students synchronously
or asynchronously.

Recently, there has been growing interest in further under-
standing the impact of these tools during remote instruction. In
one study which evaluated the use of Google Docs as discussion
tools in a remote, upper-level chemistry course, the platform did
not increase higher-level problem-solving skills, but it did result in
robust small group discussions and was able to successfully pro-
vide iterative formative feedback to the student users (72).
An earlier study demonstrated that even when classes were
in-person, Google Docs could be used effectively to facilitate
out-of-class, collaborative assignments (73). That study high-
lighted the need to review key functions and value-added uses of
these tools (73). In one creative study, Padlet was used to host a
synchronous, virtual class debate between two teams of students
(74). Interestingly, while the analysis of this assignment indicated
that the students internalized new knowledge, students per-
ceived minimal learning during the activity (74).

Common structured collaborative digital platforms, including
Google Sheets and Google Docs, provide spreadsheet and word
processing workspaces, respectively. Video conferencing plat-
forms also fall into this category. While Zoom became nearly
ubiquitous during the COVID-19 pandemic (75), other platforms,
including Microsoft Teams, Google Meet, and Cisco Webex,
were also common. Each platform offers unique features;
however, in general, these are tools that, through the web-
cams and microphones embedded in computers and smart-
phones, allow for synchronous video, audio, chat, survey polls,
and document exchange. Padlet, another structured collaborative
tool, provides a platform where multiple students can contribute
“note cards” to its bulletin board-like interface. Various electronic
lab notebook (ELN) forums and electronic learning management
(ELM) systems also fall under the category of structured collabo-
rative tools.

Study tools

In addition to reviewing information, |As are often tasked
with providing study skill resources to students (76). As such
at UAB, the BLA training included information on digital
study tools. Study strategies have evolved alongside instruc-
tion’s substantial transition from analog to digital. Though there
may always be some students who rewrite notes, make flash-
cards, or create study guides with pen and paper; students are
increasingly using digital tools to study.
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AnkiDecks is a smartphone application that uses a flashcard-
based system which allows students to study card “decks” for
either open-source common topics, such as introductory course
material and professional school entrance exams, for which the
card decks are premade, or desks made or personalized by users.
Piazza is a learning management system formatted like a social
media site. It is designed to encourage students to ask questions
which can be moderated by instructors or |1As. Many of the audi-
ence response tools discussed above could also be considered
study tools when used to review materials. Finally, tools which
facilitate communication between the students and |As allow stu-
dents to clarify the confusion which frequently arises as students
study (77). This confusion, while easy to recognize in students
during in-person instruction (78), is more difficult to identify and
address during online instruction (79). Beyond email and learning
management systems, common communication tools include
GroupMe, Slack, and Flipgrid. Padlet and MURAL, described
above, can also be used to communicate with instructional
staff anonymously.

Broadly, Piazza is an easy-to-use tool (80) that increases
student engagement and grades by reinforcing key course
concepts (81), particularly for novice learners (82, 83). The
algorithm of AnkiDecks builds in interleaving (studying multiple
topics together; as opposed to studying one thing and then the
next) and spaced repetition. These features have been identified
as particularly effective study features (84-86).

DIGITAL TOOL TRAINING SESSIONS

Since introducing digital tools training for the BLAs in
the Fall of 2020, the training provided has evolved each se-
mester based on student feedback and available literature.
Due to COVID-19-dictated safety policy, the BLAs were exclu-
sively hosting their instructional sessions remotely as group meet-
ings over Zoom,; therefore, that was how the trainings were
formatted. Over the first 2 weeks of the semester; there
were 4 one hour training sessions dedicated to digital tools.
All BLAs are expected to attend the sessions live, though the ses-
sions were recorded. The recordings were posted to the course
Canvas page, both to provide a reference tool for the BLAs to
revisit throughout the semester and to allow absent students to
complete the training at a later time.

The training sessions used Google Slides as a foundation
to provide information on how to access each tool and the
specific pros and cons of each tool. The bulk of the training
time, however, was spent using the tools to host discussions
and give the BLAs practical experience using the tools. Links
to the completed training activities remained active and available
to the BLAs all semester.

Tools utilized by our BLAs included the following:

I.  Padlet was used as a platform for the BLAs to introduce
themselves by making individual “business cards.”

2. BLAs worked together on a three-way Venn dia-
gram in MURAL to discuss the distinctions between
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teaching assistants, supplemental instructor lead-
ers, and biology learning assistants, all of which are
instructional assistants available to UAB students.

3. In Jamboard, BLAs communally brainstormed
mechanisms to use digital tools to improve student
engagement.

4. BLAs practiced using Google Forms to ask ques-
tions ahead of the training sessions.

5. Kahoot! was used for formative assessment of
BLAs’ knowledge of the ethics in mentorship and to
spark conversations around that topic.

There were three additional key components to the train-
ings: (i) BLAs were repeatedly reminded to never pay their own
money to access any tool; (i) BLAs were reminded that their
role as a BLA required them to be accessible to the students
two hours per week and that they should establish clear boun-
daries with their students about how, when, and what students
could expect from them as their BLA; and (i) all BLAs were
matched with experienced BLA mentors to which they could
take concerns or questions throughout the semester.

RECOMMENDATIONS

While many courses have transitioned back to in-person
learning, the goal should not be to return to pre-2020 “normal,”
but rather we should be striving to evaluate the efficacy of the
changes that were made and retain data-driven improvements.
We propose that one of these improvements has been increased
technological competence with regard to digital educational tools.

Like many institutions in higher education, a normal, in-per-
son Spring 2020 semester at the University of Alabama at
Birmingham transitioned to online learning mid-semester. All IA
sessions were promptly transitioned so students in our large-
enrollment introductory biology courses could continue receiv-
ing peer support. As part of this transition, we diversified the
BLA training to include digital educational tools, highlighting the
evidence that these tools improve student engagement. In
Table I, we have summarized information on many digital edu-
cational tools.

Moving forward, we recommend IAs hosting online student
help sessions receive evidence-based training and practice using
these digital tools. For example, for effective use of audience
response tools, it is critical that |As receive training on how to
design clear and appropriate questions (42). Furthermore, as the
training of IAs expands and |As begin using these tools, we pro-
pose that institutions rigorously evaluate the efficacy of these
tools and the associated A training in the context of their own
institution.

In addition to the benefits these tools bring to the IA ses-
sions, as the number of professionals working remotely increases,
it is critical that students leave higher education with the ability to
collaborate digitally (87). With the ubiquity of web-based systems
in the workplace, we propose that students view the exposure
to these tools as part of their career training. By integrating these
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tools into |A sessions, both the |As and the students are getting
this valuable career training built into their higher education
curriculum.

As institutions look forward, it is vital that instructors,
student instructional assistants, and administrators work together
to update established expectations and evidence-based strategies
for effective and engaging IA sessions. Ve suggest, as these con-
versations occur, that the digital tools we have discussed here be
considered. Importantly, while the user-friendly nature of these
tools could make training seem unnecessary, in our experience, it
is important that |As receive training in how to effectively and
equitably employ these tools to increase student engagement.

By their nature, digital tools have certain technological
requirements, including hardware, software, and sufficient
internet infrastructure. In recommending the expanded use
of these tools, we also highlight the need to expand the
equitable availability of these technologies. The academic
community now has an opportunity to consider how under-
served populations, both in the United States and abroad,
can benefit from the current expansion of instructional
technologies and how these may be shared with those who
have previously lacked access (88).

The high price of the COVID-19 pandemic has required us
to reflect thoughtfully on what we can learn from the changes
that the pandemic forced upon the higher education system.
During this time, we developed digital tool training to support
the Biology Learning Assistants as they hosted virtual IA ses-
sions at the University of Alabama at Birmingham. VWe therefore
propose that evidence-based digital tool training for IAs should
become standard at institutions offering online courses. Higher
education would be remiss if it failed to retain the valuable inno-
vations brought about within higher education that were devel-
oped during the pandemic.
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