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INTRODUCTION
Poster sessions provide unique opportunities for researchers to present their ideas to an audience that spans a broad
range of experiences, backgrounds, interests, and career stages
(1–3). They also prepare students for graduate school
and science careers. For example, during undergraduate
poster sessions, students receive effective peer feedback
and knowledge synthesis while improving skills in science
communication (4–6). Similarly, at scientiﬁc conferences,
poster sessions have the potential to provide growth of
scientiﬁc skills because researchers receive feedback on
projects, brainstorm solutions to problems, and network
for future collaborations (1, 3). Conversations that happen during poster sessions can have powerful effects on
the direction and quality of the ﬁnal research product and
can also be profoundly impactful to researchers; however,
poster sessions need to be thoughtfully designed with
these aims in mind to be effective (3).
In 2020, many US-based poster sessions were abruptly canceled along with in-person conferences because of travel and
health restrictions related to the coronavirus disease 2019
(COVID-19) pandemic. We sampled meeting proceedings of
conferences in U.S. life-science societies during the COVID-19
pandemic from March 2020 to March 2021 to determine
whether conferences were canceled or held virtually (Table S1).
We collected a list of professional and scientiﬁc societies associated with the American Association for the Advancement of
Science (7) and the National Association of Biology Teachers
(8). We then selected all the societies that were related to life
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science and biology, excluding any medical ﬁelds. In our haphazard sampling of 47 out of the resulting 95 life science and biology societies, we found that a few societies did not have a
planned meeting or were able to have an in-person meeting in
March. However, 13 (36%) Societies canceled their annual
meetings altogether and 23 (49%) societies shifted to a virtual
meeting model in response to the COVID pandemic, with at
least 3 societies canceling their poster sessions altogether.
Overall, many societies turned to paid virtual conferencing platforms (e.g., https://confex.com; https://www.ctimeetingtech.
com/; https://xcdsystem.com; https://pathable.com; e-Attend).
We also found a few conferences that used a combination of
openly accessible platforms (e.g., https://qubeshub.org, https://
vimeo.com, https://youtube.com, https://ﬁgshare.com) to swiftly
organize virtual poster sessions that allowed presenters to disseminate their research in an unconventional year.
While virtual poster sessions are not new (5, 9), they often have limited opportunities for feedback (e.g., comments,
assessing interest) or effective networking interactions because
they usually ask presenters to upload a PDF document to a repository and have fully asynchronous question and answer
(Q&A) sessions (10). In our perusal of conferences held during
the COVID-19 pandemic, we found that of the 30 virtual conferences that held a poster session, 22 were asynchronous
with a poster ﬁle upload (sometimes with accompanied short
video/audio upload), and only 8 held synchronous components
(typically in the form of a live discussion of Q&A via Zoom or
the conference website). While conference hosts and participants might worry about the diminishing networking and feedback opportunities offered by virtual poster sessions (11), a
combination of creativity and the use of technological tools
can allow peer-to-peer feedback and facilitate effective networking (1, 11, 12). Furthermore, virtual poster sessions can
be accessible and inclusive to a wider audience by sharing scientiﬁc knowledge online, using text-to-speech technology,
and reducing the need to travel (1, 10, 13, 14).
The same feedback and accessibility beneﬁts of virtual
poster sessions in conferences can also extend into science
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Term

Deﬁnition

Accessible

Every community member has an equitable opportunity to obtain materials and participate regardless of
income level, geographical location, ability status, or schedule availability. For further discussion of accessibility,
refer to this discussion of Universal Design for Instruction (24).

Backwards design

A goal-oriented approach to instructional and experiential design occurs in three stages: (i) identifying desired
outcomes, (ii) determining acceptable evidence for assessing outcomes, and (iii) creating activities and
experiences that support assessments and goals (18).

Inclusivity

All community members feel welcome, safe to participate, and valued for the contributions that they make,
regardless of race, ethnicity, gender identity, sexual orientation, ability status, income, or any other identity. For
further discussion of the scope and deﬁnition of inclusivity, refer to this evidence-based guide on inclusive
teaching (25) and this book chapter on creating inclusive classrooms (26).

Asynchronous

Content and engagement opportunities are available over a broad period, such that attendees can access
content and interact with presenters at a time that suits individual schedules, either within or outside scheduled
conference time. Sometimes referred to as on-demand content in virtual conferences.

Synchronous

Content and engagement opportunities are presented in real-time to attendees within a predetermined period,
allowing opportunities for face-to-face engagement with presenters and contemporaneous communication.
Sometimes referred to as live content in virtual conferences.

Poster attendees

Community members who view posters, comment on posters, interact with poster presenters, either during
an asynchronous or synchronous poster session. Attendees may choose to browse posters haphazardly, or
they may identify posters they wish to view based on posted titles, keywords, and/or abstracts.

Poster presenters

Individuals who apply for and are accepted to share their research in the form of a digital or physical poster at
an academic societal meeting. During in-person poster sessions, presenters typically stand nearby their poster
and interact with poster attendees as they walk by and view their poster. Virtual poster sessions vary in format,
such that a poster presenter’s role can vary from sharing a digital poster image ﬁle, including a prerecorded
poster introduction, responding to written comments about their poster, or engaging in face-to-face virtual
communication about their poster content.

Padlet

Padlet (https://www.padlet.com) is a collaborative content visualization online tool that allows users to access
and share video, image, and text-based content, easily accessible within a single web address. Padlet offers a free
plan (with 3 customizable Padlets) with no limit to the no. of users that can access or post on any Padlet (up to
10 MB per post). Premium plans offer extra security, privacy, and other beneﬁts.

classrooms, by providing an engaging, no-cost opportunity for
students to share research and conclusions from capstone projects and course-based research experiences (CUREs) within
and across institutions (9, 12). Classroom-based virtual poster
sessions empower students to actively engage in conversations
with other student presenters, faculty, stakeholders, and other
poster attendees. The virtual format also enables students to
share their research and receive feedback from a broader
departmental and community audience, which has the potential
beneﬁt of increasing interest in science, technology, engineering,
and mathematics (STEM) careers, enhancing the sense of
belonging to a broader community, and increasing science identity (15, 16).
Virtual poster sessions are often described as more accessible and inclusive compared to in-person poster sessions
(1, 10, 17). Yet, we found very few examples of evidencebased education literature assessing the effectiveness of networking, inclusivity, and cost-free virtual poster sessions that
allow the participation of bigger audiences. Here, we provided
have a novel example of a successful virtual poster session
design that we implemented on a free online platform. We
have also detailed our suggested practices to foster engagement and increase accessibility for poster presenters and
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attendees. Our main goal was to share our model for an inclusive, accessible, and engaging virtual poster session (see deﬁnitions of inclusive and accessible in Table 1), and describe how
we implemented a virtual space for the conference members
to (i) engage with others by sharing their research, (ii) cultivate interpersonal connections within their scientiﬁc society,
and (iii) receive constructive feedback on their research.

VIRTUAL POSTER SESSIONS WITH A BACKWARD DESIGN
After switching from an in-person meeting to a virtual
meeting in 2020, the Society for the Advancement of Biology
Education Research (SABER) sought to host a virtual poster
session that captured the engaging interactions of an in-person
session while taking advantage of the accessibility and asynchronous viewing options available through a virtual platform
(Table 1). The authors of this paper proposed the following
three goals for the virtual poster session to provide an opportunity for conference members to (i) present their research to
an audience that spans a broad range of experiences, backgrounds, interests, and career stages, (ii) receive feedback on
10.1128/jmbe.00237-21
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TABLE 1
Glossary of terms related to designing effective and equitable virtual poster sessions
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projects, brainstorm solutions to problems and discover opportunities for future collaborations, and (iii) engage in conversations that can have powerful impacts on the direction and quality of the ﬁnal research product. We also highlighted the
speciﬁc importance of poster sessions to early-stage researchers, many of whom often use poster sessions as an initial venue
to present their work for the ﬁrst time at an academic society
meeting.
We used a backward design approach to create an inclusive and accessible poster session (18) (Table 1). After
working with a group of conference organizers to outline
the above goals, we aligned our poster session structure to
these goals. At the end of the virtual meeting, we analyzed
user interaction data along with a suite of postmeeting survey items to assess the experience of presenters and
attendees to determine whether our goals were achieved.
We determined that our poster session would be most accessible and engaging if it included both synchronous (to
facilitate face-to-face conversations and networking) and an
asynchronous component (to allow more time for critical
feedback and expand participation and viewership of the
posters while accommodating interested attendees who
were not able to attend synchronously). To foster greater
interpersonal connection in our virtual space, we asked presenters to share a short informal video introduction that
would allow attendees to get to know them better asynchronously. To support our goals, we determined that our
virtual platform would need to be easy to access and
browse, be able to support asynchronous commenting, and
display videos alongside virtual poster images.
We identiﬁed Padlet and Zoom to be two virtual tools
that would best support our goals of usability, accessibility,
April 2022
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and of no-cost to organizers or participants. Padlet (https://
www.padlet.com) is a virtual visualization and collaboration
tool that is known for its usability and ability to promote
classroom engagement and communication (19, 20). At the
time of our conference, Padlet was not WCAG 2.1 AA
compliant (see https://www.w3.org/TR/WCAG21/); however, Padlet pages were screen-reader accessible, and posters could be downloaded as PDF ﬁles and used on text-toread software. As of December 2021, the Padlet team is in
the process of making improvements to the software and
testing Padlet for WCAG 2.1 level AA compliance (see
https://padlet.com/about/accessibility). Through a single link
to our Padlet poster session, attendees were able to
browse posters, watch the presenter’s introductory videos,
and leave written comments. For the synchronous, face-toface portion of the virtual poster session, we utilized Zoom,
a virtual communication platform familiar to many conference attendees. Below, we have described the ﬁnal design
for an interactive and cost-free virtual poster session and
have shared our lessons learned.
Virtual poster session design
Digital poster images were displayed linearly alongside
prerecorded video introductions of poster presenters using
a free version of the digital collaboration tool Padlet (Fig. 1,
https://www.padlet.com). Posters were viewed in both an
asynchronous and synchronous format, with three synchronous poster sessions held on three consecutive Fridays in
July, for 90 min each during three of the conference meeting
dates. Due to logistical scheduling constraints to host a virtual
meeting for attendees in different time zones, the poster
10.1128/jmbe.00237-21
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FIG 1. Overview of virtual poster session design on Padlet. Presenter introduction
videos and contact information are displayed beside poster images, poster titles, and
poster summaries, which are text-searchable. Presenter names, poster ID numbers,
career stage, institutional afﬁliation, email address, and Zoom IDs were listed beneath
each presenter’s introduction video. Poster ID, poster title, presenter name, email,
institutional afﬁliation, and a brief poster summary were listed beneath each poster
ﬁle. Each Padlet page represents one poster session date, and all poster presentations
are arranged horizontally, organized by poster ID.
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sessions were held at the end of each meeting day, following a
series of virtual talks, breaks, and periods of discussion with
presenters. Once conference attendees received the link to
each poster session’s Padlet page, they could view and publicly
comment on posters asynchronously (anywhere from 24 h
before the synchronous poster session through the end of the
meeting) or could interact with poster presenters via zoom
during the synchronous poster session periods. A brief poster
summary was included alongside each poster ﬁle to allow session attendees to search for posters by topic using standard
text-based search functions on the webpage. Synchronous sessions were mostly unstructured to best suit the needs of each
presenter and the audience at their poster; however, etiquette
guidelines were established for the 2021 meeting (Text S1) to
provide general guidance for equitable and inclusive use of the
shared zoom conference space. (For a description of organizational timeline and poster session logistics, see Text S1).
Virtual poster session feedback
Posters from all three sessions in 2020 received a total
of 113 comments and 725 reactions on Padlet, coming from
222 unique contributors, as calculated by the Padlet platform (Fig. S1, for interactions by date in 2021, see Fig. S2).
At the end of the meeting, poster session attendees and
presenters were surveyed about their experiences with the
virtual poster session, as part of a follow-up survey administered by meeting organizers (Text S1). This survey and data
have been determined to be exempt from human subject
research by the Cornell University Institutional Review
Board. While we are not able to calculate an accurate
attendance estimate for our poster session because participants could view posters without commenting or reacting
to them, our survey data indicate that 70% of 198 survey
respondents attended the virtual poster session. Of these
respondents that attended the session, 100 attended as viewers
only (72%), 7 as presenters only (5%), and 32 as both viewers
April 2022
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and presenters (23%). Most survey respondents (96% of viewers and 77% of presenters) indicated that their experience either met or exceeded their expectations (Fig. 2A). While inperson poster sessions were still preferred (slightly or strongly)
by both attendees (45%) and presenters (54%), surprisingly,
some attendees and presenters (23%) enjoyed virtual sessions
and in-person sessions equally. Furthermore, 32% of respondents who viewed posters and 23% of respondents who presented posters expressed either a strong or slight preference
for virtual poster sessions (Fig. 2B). We were intrigued by the
high percentage of attendees that found unique beneﬁts offered
by virtual poster sessions compared to in-person poster sessions. For future in-person conferences, we see an exciting
potential to incorporate beneﬁcial elements of virtual poster
sessions (such as digital presentations of posters, asynchronous
viewing and commenting, and opportunities for remote participation), that could improve the experience for conference
attendees and presenters alike. Additionally, we see valuable
opportunities to incorporate inclusive design elements from
our virtual session into future in-person sessions (such as etiquette guidelines, sign-ups for community members to visit
ﬁrst-time presenters, making the posters available ahead of the
poster session, and minimizing the number of posters per
session).
Evidence of virtual poster session success
Evidence from social media platforms (tweets/likes/
retweets and comments on the conference Slack channels)
indicate that poster session attendees had a positive overall
experience with the poster session. For example, the following Tweet was liked 72 times, retweeted 15 times, and
retweeted with quotes (all positive) 8 times:
“FANTASTIC organization & #design of the online poster
session at #SABER2020, using @padlet for #synchronous &
#asynchronous. Congrats @SABERcommunity on showing us
all how to do this well!” Megan Barker (@meganbarkerase),
10.1128/jmbe.00237-21
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FIG 2. Survey respondents’ reﬂections on their poster session experience. (A) Percent of survey
respondents who noted their experience at the virtual poster session exceeded, met, or fell
below their expectations and (B) percentage of respondents who noted their preference for
virtual or in-person poster sessions after comparing this virtual poster session to their
experiences with previously attended in-person poster sessions.

4:22 PM, Jul 17, 2020, Twitter Web App (shared with author
permission).
In addition to posts and comments on social media, ﬁve
people have contacted us directly to discuss aspects of our virtual poster session design and guidelines and one subsequent
conference has adopted the model that we are presenting here.
Our survey evidence suggests the experience of attendees and presenters differed. Many respondents who viewed
posters commented that they enjoyed the virtual poster session experience. When asked to share open-ended feedback
about the virtual poster session, unprompted, 14 respondents
commented that they enjoyed the ability to view and comment on the posters asynchronously before the synchronous
session and 12 respondents mentioned that the conversations
they had during the virtual format were more meaningful than
their prior experience with in-person poster sessions. While
many poster presenters reported having a positive experience
with the poster session, several presenters commented that it
was difﬁcult to wait by themselves in their Zoom sessions, and
several expressed regret that they were not able to mingle
and see the other presenters during their session. We would
like to address this feedback in future poster sessions because
one of our original intentions was to ensure a positive experience for early career researchers and ﬁrst-time presenters.
Below, we provide several recommendations that we believe
will improve the experience of poster session presenters,
attendees, and organizers.

SUGGESTED PRACTICES FOR VIRTUAL POSTER SESSIONS
We draw on our experiences implementing a virtual poster
session for an academic society meeting in Summer 2020 and
Summer 2021 (see Text S1 for our reﬂections). Below, we highlight the successful elements of our poster session and offer
suggestions for improvements to networking and feedback in
future virtual and in-person poster sessions.
Use combined asynchronous and synchronous
sessions
Attendees enjoyed being able to view and interact with
posters synchronously and asynchronously. Padlet is a free,
user-friendly software that allows for viewing before the
session and interactions while maintaining the browsable
gallery walk format of an in-person session. We encourage
conference organizers to use Padlet or similar platforms to
share posters at future in-person meetings. Early viewing
online can also provide the ability to use text-to-speech
tools and can decrease mobility and hearing barriers for
attendees. The use of this platform at both future virtual
and in-person conferences will help increase accessibility by
providing an opportunity for attendees to review posters
before speaking with the presenter, thus leading to more
meaningful conversations.
April 2022
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Use short video or audio introductions
We recommend that organizers identify clear goals for
the poster session, and then align the content and guidelines
for supplemental presenter videos to those goals. The content of presenter videos may differ according to poster session goals. For example, a poster session to build community and support new members in sharing their research
may ask presenters to record personal introductions and
ice-breaker questions, whereas a poster session to broadly
disseminate research ﬁndings may ask presenters to instead
summarize research ﬁndings. Other societies that have
included a video component in virtual poster sessions had
presenters record a summary of their poster. Some of our
participants thought that presenting a short talk on their
poster would be helpful and accessible. Alternatively, this
could potentially lead to less trafﬁc at the poster itself, thus
posing a problem for presenters seeking verbal feedback,
networking opportunities, and the opportunity to present
their poster to a live audience.

Utilize Zoom features that allow attendees to enter
and exit breakout rooms for synchronous sessions
A 2020 Zoom feature (update: version 5.5.0 [3353.0130])
allows participants to enter and exit breakout rooms freely,
without additional facilitation from the meeting host. We recommend organizers provide a single Zoom link for all poster
presenters in one session so poster attendees can enter and
exit breakout rooms (labeled with presenter names and poster
ID) as they wish. This will not only streamline logistics for session organizers, but attendees can make decisions about which
presenter to speak with based on which poster rooms are
crowded or empty. We recommend posting a session organizer
or two to be present in the main room to guide attendees as
needed.

Use video and live demonstrations on how to use the
different poster platforms
Organizers should post presentation guidelines on the
conference calendar along with brief videos that demonstrate how to view posters and access Zoom rooms.
Guidelines should also be incorporated into the general live
introduction to the meeting. Conference organizers may
wish to host an information session for poster presenters
before the conference begins to go over formatting and answer questions. Slack channels could serve as a useful way
for organizers to communicate efﬁciently with presenters
and attendees about logistics. Organizers should encourage
conference members to embrace the use of Slack or a similar platform for informal communication and an efﬁcient
means of synchronous or asynchronous interaction.
10.1128/jmbe.00237-21
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2020
timeline

Suggested
timeline

Poster session organizers determine details of the poster session and design a suite
of user guides for poster presenters (see Text S1)

3 mob

3 mob

Deadline to resubmit poster abstracts and indicate poster presenter availability for
one of the poster session dates (if multiple dates are offered)

3 wkb

1-2 mob

Poster session organizers contact each poster presenter:
-assign them to a poster session(s) time
-address any scheduling conﬂicts
-share with them the upload forms and guides
Organizers send a follow-up email to conference attendees to conﬁrm receipt of
communications from poster session organizers

2-3 wkb

1 mob

Deadline for presenters to upload all poster and video ﬁles to a shared folder and
complete poster submission form (see Text S1)

5 dc

2 wkc

Poster session organizers:
-provide email support to presenters (ﬁle uploads and zoom room)
-enter the metadata from the submission form onto Padlet
-upload posters, videos, and presenter data to Padlet
-hold ofﬁce hours to support presenters with ﬁle uploads

3-5 dc

1-2 wkc

Asynchronous virtual poster session
-organizers share the live Padlet poster session page with meeting attendees

1 dc

1 wkc

Virtual poster session planning and implementation

Synchronous virtual poster session
-Poster session organizers run a zoom-based ‘help room’ for presenters and attendees
during the synchronous poster session (during synchronous presentation time)
a
The timeline in 2020 was condensed out of necessity due to the rapid transition from an in-person conference to a virtual conference;
however, we recommend a more expanded timeline for future virtual poster session planning and implementation. This timeline is based on
our model of three separate virtual poster session dates, held one week apart (in accordance with the existing virtual conference schedule).
b
Time before the meeting begins.
c
Time before assigned a poster session date.

Expand poster submission timeline to enable organizers
to share virtual poster sessions in Padlet with conference
attendees earlier
We recommend expanding submission deadlines to
give poster presenters more time between being notiﬁed of
their presentation date and their ﬁle submission date
(Table 2). This allows a poster session in Padlet to be shared
with conference attendees one week before each synchronous poster session. Additionally, we suggest that Padlet
pages remain viewable throughout the conference period,
and (if possible) after the conference has ended (along with
archived PDFs). These adjustments maximize opportunities
for asynchronous engagement and could promote connections and conversations to continue beyond the conﬁnes of
the conference timeline.
Have a smaller number of posters per session or
topic room
We recommend that future iterations of virtual poster
sessions have fewer posters per session (perhaps organized
by topic as mentioned above), or longer sessions (with
April 2022
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breaks) so that each poster presenter has the potential to
get more interaction with the attendees. This fosters a
more engaging and interactive environment, which is particularly important for ﬁrst-time or early career presenters.
Other ways to improve poster attendee experience could
be to position the poster sessions earlier in the day and
build in more time for asynchronous conversation with
poster presenters before the synchronous sessions.
Incorporate volunteer attendees and topic-based
virtual synchronous sessions
In-person and virtual poster session presenters alike
may ﬁnd it challenging when few attendees visit their poster
during a session. These challenges could be mitigated by
incorporating volunteer viewers (such as senior society
members), or judges that are assigned to visit speciﬁc posters within a session. This ensures that each poster presenter will engage in face-to-face conversation with at least
one or two visitors. All attendees that are interested, but
may not be able to attend the session, should be encouraged to engage with the presenter asynchronously through
commenting.
10.1128/jmbe.00237-21
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TABLE 2
Timeline in 2020 and recommended timeline for future planning and implementation of the virtual poster sessiona

Provide online etiquette guidelines
Organizers can support inclusive and accessible in-person
and virtual poster sessions by creating and sharing thoughtful etiquette guidelines with attendees (in terms of interacting with
presenters and exiting poster presentations) and presenters (in
terms of poster formatting and presenting) that align with
stated poster session goals. Guidelines should be sent out
ahead of the scheduled meeting and be reviewed in a premeeting session or during the opening meeting announcements. We
recommend three main ways to improve synchronous poster
sessions etiquette:
1.
2.

3.

Encourage presenters to share their screens with
their posters in the Zoom room.
Ensure posters are formatted for virtual poster
viewability– more visuals, fewer words, and larger
font sizes
Attendees should be cognizant of not monopolizing
a presenter’s time when other attendees are waiting to interact with them. For example, at busy
posters, attendees should be encouraged to keep
their conversation with presenters under 5 minutes
long, or presenters could be encouraged to solicit
one or two questions from each guest. Additionally,
we recommend instituting a policy of attendees not
visiting posters with greater than ﬁve guests in a
zoom room to avoid overcrowding.

For presenters to quantify the visibility of their poster
more accurately during asynchronous viewing, we recommend encouraging practices that support poster attendees
to digitally interact with the poster (either by ‘liking’ the
poster or leaving a friendly comment).

VIRTUAL POSTER SESSIONS IN THE UNDERGRADUATE
CLASSROOM
Our model for VPS has enormous potential for use in
undergraduate classrooms. Research communication is an
essential skill for science-related careers. For students, presenting project design and research ﬁndings can contribute
to an increased sense of research ownership, which can
contribute to long-term student success in the sciences (15,
21, 22, 23). A major component of CURE’s is that students’
work is relevant to a broader scientiﬁc community beyond
the classroom, a goal often accomplished through presenting work to an outside audience (23). End-of-project presentations are also a common component of Capstone and
other project-based courses, where students traditionally
share their work using slideshows or in-person posters
(4–6). The accessible and shareable nature of the virtual
poster platform we outline has the potential to extend the
traditional audience beyond the classroom to include members from the university community, the broader scientiﬁc
April 2022
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community, outside community partners, and other project
stakeholders.
Our VPS model offers many additional beneﬁts to students
and instructors over a more traditional in-person presentation
approach. Students beneﬁt from the editability of digital posters
and from providing and receiving peer feedback before their
presentation date. In addition, VPS presenters actively engage in
conversation with attendees through asynchronous and synchronous interaction, rather than a traditional presentation format that can sometimes be tedious for audience members.
Another beneﬁt of the VPS format is that students can demonstrate their ﬁnal product to potential employees or advisors by
linking their posters to resumes or CVs. From an instructor
perspective, a VPS is a more efﬁcient use of class time as more
presentations can occur in a shorter period and can offer more
streamlined grading as student questions and comments can be
digitally tracked. For instructors who are teaching the same
CURE over multiple years, their Padlet can be downloaded to
serve as digital records of all CURE projects which presents
unique opportunities for course assessment or educational
research. Compared to in-person poster sessions within a
course, VPS has no ﬁnancial costs for the course or students
compared to expensive poster-printing charges, in addition to
being more environmentally sustainable.
When adapting this model for the classroom environment, we encourage instructors and students to take
advantage of the opportunities a digital platform provides.
We suggest that instructors prepare students with guidelines and scaffolded assignments for creating posters and
delivering virtual presentations. Instructors should also
adjust the time frame for poster submission according to ﬁt
their course. For students, peer-review could go beyond
providing strictly research-related feedback to include communication-related comments about design and visual presentations. Students could then practice presenting and
responding to attendee questions with smaller groups
before the posters are open for viewing to all attendees.
Finally, instructors can encourage students to share their
posters and videos on social media, facilitating communication with general audiences, scientists, and other stakeholders beyond their institution.

CONCLUSION
Virtual poster sessions are a promising platform for interpersonal scientiﬁc communication that has great potential to
attract and engage wide and diverse audiences while maintaining
a high degree of accessibility. Because online formats are not
limited by space, more posters can be accepted, which can lead
to opportunities for people new to a society to present posters
to get to know the community and get feedback on their proposed projects or preliminary data. Alternatively, they can be
used for student research presentations in large-enrollment
classes. Currently, there is very little literature about poster sessions at conferences and classrooms and no published data on
10.1128/jmbe.00237-21

7

Downloaded from https://journals.asm.org/journal/jmbe on 23 June 2022 by 2601:203:4200:112b:3c2c:d602:87b5:e60c.

A GUIDE TO IMPLEMENTING INCLUSIVE AND ACCESSIBLE VPS

A GUIDE TO IMPLEMENTING INCLUSIVE AND ACCESSIBLE VPS

SUPPLEMENTAL MATERIAL
Supplemental material is available online only.
SUPPLEMENTAL FILE 1, PDF ﬁle, 1.4 MB.

ACKNOWLEDGMENTS
We thank the Cornell Disciplinary Education Research
(CDER) life sciences group and Jamie Jensen for their
feedback on our manuscript. We also thank the 2020 and
April 2022

Volume 23 Issue 1

2021 SABER virtual meeting organizers, including Jenny
Knight, Jennifer Momsen, Jamie Sabel, Anita Schuchardt, Ash
Heim, and Kelly Schmid for their support in facilitating the
2021 SABER virtual poster sessions. In addition, we thank
reviewers and editors for providing comments to improve the
manuscript. This work would not have been possible without
the ﬂexibility and enthusiasm of the SABER poster session
presenters and attendees. Finally, we thank Sebastian, Aria,
Nova, and Darwin for their support during the COVID-19
pandemic.
All authors were supported by a Cornell University
Active Learning Initiative (ALI) grant.
We declare no conﬂict of interest.

REFERENCES
1. Estien CO, Myron EB, Oldﬁeld CA, Alwin A, Ecological Society of
America Student Section. 2021. Virtual scientiﬁc conferences: beneﬁts and how to support underrepresented students. Bull Ecol
Soc Am 102:e01859. https://doi.org/10.1002/bes2.1859.
2. Maugh TH. 1974. Poster sessions: a new look at scientiﬁc
meetings. Science 184:1361–1361. https://doi.org/10.1126/
science.184.4144.1361.
3. Rowe N, Ilic D. 2015. Rethinking poster presentations at largescale scientiﬁc meetings – is it time for the format to evolve?
FEBS J 282:3661–3668. https://doi.org/10.1111/febs.13383.
4. Hess GR, Brooks EN. 1998. The class poster conference as a
teaching tool. J Natural Resources and Life Sciences Education
27:155–158. https://doi.org/10.2134/jnrlse.1998.0155.
5. Kinikin J, Hench K. 2012. Poster presentations as an assessment
tool in a third/college level information literacy course: an effective
method of measuring student understanding of library research
skills. Jil 6:86–96. https://doi.org/10.11645/6.2.1698.
6. Wimpfheimer T. 2004. Peer-evaluated poster sessions: an alternative method to grading general chemistry laboratory work. J
Chem Educ 81:1775–1776. https://doi.org/10.1021/ed081p1775.
7. AAAS, American Association for the advancement of science.
2021. List of AAAS Afﬁliates. https://www.aaas.org/group/60/
list-aaas-afﬁliates. Accessed on 25 January 2021.
8. NABT, National Association of Biological Teachers. 2021. A
list of professional organizations links associated with the biological sciences. https://nabt.org/Professional-Organizations.
9. Asher PM, Furukawa H, Adamec B. 2014. AGU pilots virtual
student poster session. EOS Trans Agu 95:57–57. https://doi
.org/10.1002/2014EO060005.
10. Morrison M, Merlo K, Woessner Z. 2020. How to boost the
impact of scientiﬁc conferences. Cell 182:1067–1071. https://
doi.org/10.1016/j.cell.2020.07.029.
11. Reshef O, Aharonovich I, Armani AM, Gigan S, Grange R, Kats
MA, Sapienza R. 2020. How to organize an online conference. Nat
Rev Mater 5:253–256. https://doi.org/10.1038/s41578-020-0194-0.
12. Holt EA, Heim AB, Tessens E, Walker R. 2020. Thanks for
inviting me to the party: virtual poster sessions as a way to
connect in a time of disconnection. Ecol Evol 10:12423–12430.
https://doi.org/10.1002/ece3.6756.

10.1128/jmbe.00237-21

8

Downloaded from https://journals.asm.org/journal/jmbe on 23 June 2022 by 2601:203:4200:112b:3c2c:d602:87b5:e60c.

conference attendee experiences. However, by clearly identifying the poster session goals and implementing a backward
design approach, poster sessions can help accomplish a wide variety of communication and learning outcomes.
We suggest incorporating an asynchronous virtual component into future in-person poster sessions to improve accessibility, increase engagement, and allow presenters to receive a
greater diversity of feedback. This way presenters can receive
feedback through asynchronous or synchronous means; however, it is important to make sure all presenters feel welcomed
and valued during both synchronous and asynchronous sessions.
For instance, face-to-face poster sessions can pose challenges
for some attendees because they are often large, crowded,
noisy sessions. With a virtual component, attendees do not
have to worry about navigating a crowded space or hearing
people talk. Incorporating a virtual component provides attendees with useful feedback even if they are unable to attend a conference in person. Compared to conference talks or classroom
presentations, synchronous poster sessions allow for interaction and feedback with fewer time constraints and scale up well
to support interpersonal communication in large groups.
In 2020 many conferences were forced to rapidly transition to a virtual model with the onset of the COVID-19
pandemic. At that time, the format of virtual poster sessions varied broadly suggesting that each society had different goals when rethinking the virtual poster session. Here,
we have provided suggestions for future virtual and in-person conferences and have proposed exciting applications
for VPS as a science communication tool for use in undergraduate classrooms based on our goals of networking,
feedback, accessibility, and inclusion. Given the successes we
observed in our virtual poster session implementations in 2020
and 2021, we believe there is much to be gained, including synchronous and asynchronous modes for use in all conferences
and research-focused undergraduate courses. We encourage
societies and instructors to design poster sessions that align
with goals, to use surveys to assess the experiences of both
presenters and attendees and to evaluate whether goals were
accomplished. We encourage conference organizers and undergraduate instructors to embrace the use of VPS in the future to
maximize engagement, increase accessibility, and expand the
audiences of scientiﬁc presentations.

JOURNAL OF MICROBIOLOGY AND BIOLOGY EDUCATION

13. Rao K. 2013. Universal instructional design of online courses:
Strategies to support non-traditional learners in postsecondary
environments. In S. Burgstahler (Ed.). Universal design in higher
education: promising practices. Seattle: DO-IT, University of
Washington. Retrieved from www.uw.edu/doit/UDHEpromisingpractices/uid_online.html.
14. Sarabipour S, Khan A, Seah YFS, Mwakilili AD, Mumoki FN,
Sáez PJ, Schwessinger B, Debat HJ, Mestrovic T. 2021.
Changing scientiﬁc meetings for the better. Nat Hum Behav
5:296–300. https://doi.org/10.1038/s41562-021-01067-y.
15. Corwin LA, Graham MJ, Dolan EL. 2015. Modeling coursebased undergraduate research experiences: an agenda for
future research and evaluation. CBE Life Sci Educ 14:es1.
https://doi.org/10.1187/cbe.14-10-0167.
16. Russell SH, Hancock MP, McCullough J. 2007. Beneﬁts of
undergraduate research experiences. Science 316:548–549.
https://doi.org/10.1126/science.1140384.
17. Hamant O, Saunders T, Viasnoff V. 2019. Celebrate sustainable
travel at conferences. Nature 573:451–452. https://doi.org/10
.1038/d41586-019-02747-6.
18. Wiggins G, McTighe J. 1998. “What is backward design?” In
Understanding by Design. Merrill Prentice Hall. ASCD.
19. Fisher CD. 2017. Padlet: an online tool for learner engagement
and collaboration. AMLE 16:163–165. https://doi.org/10.5465/
amle.2017.0055.

April 2022

Volume 23 Issue 1

JOURNAL OF MICROBIOLOGY AND BIOLOGY EDUCATION

20. Fuchs B. 2014. The writing is on the wall: using Padlet for
whole-class engagement. LOEX Quarterly 40:7–9. http://
uknowledge.uky.edu/libraries_facpub/240.
21. Hanauer DI, Frederick J, Fotinakes B, Strobel SA. 2012.
Linguistic analysis of project ownership for undergraduate
research experiences. CBE Life Sci Educ 11:378–385. https://
doi.org/10.1187/cbe.12-04-0043.
22. Hanauer DI, Dolan EL. 2014. The Project Ownership survey:
measuring differences in scientiﬁc inquiry experiences. CBE Life
Sci Educ 13:149–158. https://doi.org/10.1187/cbe.13-06-0123.
23. Auchincloss LC, Laursen SL, Branchaw JL, Eagan K, Graham M,
Hanauer DI, Lawrie G, McLinn CM, Pelaez N, Rowland S,
Towns M, Trautmann NM, Varma-Nelson P, Weston TJ, Dolan
EL. 2014. Assessment of course-based undergraduate research
experiences: a meeting report. CBE Life Sci Educ 13:29–40.
https://doi.org/10.1187/cbe.14-01-0004.
24. Scott SS, McGuire JM, Shaw SF. 2003. Universal design for
instruction: a new paradigm for adult instruction in postsecondary education. Remedial and Special Education 24:369–379.
https://doi.org/10.1177/07419325030240060801.
25. Dewsbury B, Brame CJ. 2019. Evidence based teaching guide:
inclusive teaching. Cbe Life Sci Educ 18:fe2. https://doi.org/10
.1187/cbe.19-01-0021.
26. Armstrong MA. 2011. Small world: crafting an inclusive classroom (no matter what you teach). Thought & Action:51–61.

10.1128/jmbe.00237-21

9

Downloaded from https://journals.asm.org/journal/jmbe on 23 June 2022 by 2601:203:4200:112b:3c2c:d602:87b5:e60c.

A GUIDE TO IMPLEMENTING INCLUSIVE AND ACCESSIBLE VPS

