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Social media platforms, such as Twitter, provide the opportunity for academics to network and to
disseminate research to colleagues and the general public. More recently, Twitter in particular has
become a platform for hosting academic conferences in addition to or as an alternative to either tradi-
tional in-person academic conferences or virtual conferences, now typical since the onset of COVID. The
Animal Behavior Society (ABS) and the Association for the Study of Animal Behaviour (ASAB) hosted their
first global Animal Behaviour Twitter Conference in January 2021, in which researchers in animal
behaviour from around the world shared recent work with fellow academics. Here, we explore the
impact of the first global Animal Behaviour Twitter Conference (#AnimBehav2021) using questionnaires
and Web site analytics to assess the dissemination of research and networking opportunities the event
provided. Ultimately, this Animal Behaviour Twitter Conference increased the global reach and the
accessibility of communicating animal behaviour research in comparison to in-person events. Further-
more, we use this case study to describe the logistics of organizing a Twitter conference in the field of
animal behaviour, the novel opportunities this conference brought along and how other academic so-
cieties in behavioural biology can adapt our approach and benefit from this conference format.
© 2022 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Social media has increasingly become an important tool for
communicating science to both peers and the lay public (Bik &
Goldstein, 2013; Brossard, 2013; Collins et al., 2016; Pavelle &
Wilkinson, 2020). Several platforms, including Instagram (Brown
Jarreau et al., 2019), YouTube (Welbourne & Grant, 2016), Face-
book (McClain, 2017) and blogging sites (Luz�on, 2013) have been
leveraged by the scientific community. One of the most common
nimal Behaviour. Published by Els
social media platforms used by scientists to communicate their
findings is Twitter (Collins et al., 2016; Van Noorden, 2014). Spe-
cifically, scientists frequently use Twitter as a method of dissemi-
nating research to other scientists, a venue for outreach to the
general public (Allen et al., 2018; Banerjee et al., 2021; Bombaci
et al., 2016; Shiffman, 2012) and/or a means of organizing the lo-
gistics of advertising and attending a conference (Kwok, 2013).
More recently, Twitter has been used as a platform for virtual
conferences: academic conferences communicated entirely over
Twitter (Avery-Gomm et al., 2016; Baker et al., 2020; Bliss & Avery-
Gomm, 2018).
evier Ltd. All rights reserved.
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The structure of scientific conferences has rapidly changed over
recent time (Dua et al., 2021; Moss et al., 2021). Traditionally, sci-
entific conferences have been in-person events serving as venues
for scientists to share their research, discuss ideas, develop col-
laborations and socialize with colleagues and friends (Alaimo,
2004; Hauss, 2020; Jones & Hugman, 2010). In contrast to tradi-
tional scientific conferences, many academic societies have adopted
virtual conference formats (Anderson,1996; Fraser et al., 2017). This
shift from traditional to virtual conferencing has been accelerated
since the start of the COVID-19 pandemic (Fulcher et al., 2020).
Indeed, many scholars predict that the structure of conferences has
changed irreversibly and that future conferences, even those
following traditional formats, will persist with virtual components
(Dua et al., 2021; Moss et al., 2021). Aside from necessity, virtual
conferences have become increasingly popular for several reasons,
including lower costs for participants, increased international
engagement, greater accessibility for individuals with disabilities
and a reduced carbon footprint (Dua et al., 2021; Fraser et al., 2017;
Moss et al., 2021; Raby & Madden, 2021a). These virtual confer-
ences often follow a formal academic structure with registration
required, pre-recorded talks given in a dense and information-rich
manner, live Q&A sessions and oversight by conspicuous Chairs.
These meetings also commonly impose an attendance charge.
Therefore, they may continue to present barriers to participation in
terms of timetabling and accessibility. A more recent development,
the Twitter conference, provides an alternative platform for science
conferencing (Caravaggi et al., 2021; Randviir et al., 2015) while
potentially overcoming some of the aforementioned barriers to
participation.

A Twitter conference is an academic conference communicated
in its entirety over Twitter (Avery-Gomm et al., 2016) and was first
implemented in 2011 by the University of Otago where post-
graduate students tweeted summaries of their theses (Caravaggi
et al., 2021). In recent years, several academic societies, including
the British Ornithologists' Union (Portflitt-Toro et al., 2018:
#BOU17TC, #BOU18TC), the British Society for the History of Sci-
ence (Houghton et al., 2020: #BSHSGlobalHist), the Royal Society of
Chemistry (Baker et al., 2020; Randviir et al., 2015: #RSCAnalyti-
calPoster) and the World Seabird Union (Bliss & Avery-Gomm,
2018; Caravaggi & James, 2017; Portflitt-Toro et al., 2018:
#WSTC1, #WSTC2, #WSTC3, #WSTC4, #WSTC5) have hosted
Twitter conferences. One reason for the accelerated use of Twitter
for communicating science is that with over 320 million active
users, this platform has the potential to reach a very large audience
(Caravaggi et al., 2021; Cheplygina et al., 2020). Indeed, Twitter
provides an opportunity to promote scholarly discussion and to
disseminate research within and beyond academia, has been linked
to increased reach for published research (e.g. Finch et al., 2017;
Foell, 2021; Lamb et al., 2018; Ortega, 2017; Peoples et al., 2016) and
an increase in the much-coveted number of citations linked to ar-
ticles (Luc et al., 2021; but see de Winter, 2015).

A Twitter conference provides an opportunity to extend the
reach of scholarly communication to the scientific community and
to the public-at-large (Avery-Gomm et al., 2016). In a Twitter
conference, presentations typically take the form of a series of
tweets, called a thread, illustrated with or accompanied by figures,
tables, videos and links to research articles and blog posts. Each
tweet has a 280-character limit so succinct and effective commu-
nication is paramount. Twitter conference presentations persist on
Twitter and are searchable by the conference hashtag, meaning that
there is continuous access to the science as well as ongoing op-
portunities to connect with researchers even after the live confer-
ence is over. A Twitter conference is low-carbon and inclusive in
that participants are not restricted by travel or financial constraints,
as access to Twitter is free once connection costs are covered
(Caravaggi et al., 2021). Because Twitter is used by nonacademics,
the platform also provides a direct access path for the interested
public, requiring no investment by or invitation to them. Hence,
participating in a Twitter conference is a great green way of
learning about research happening across the world, both for re-
searchers and other interested people, and for building global
connections (Avery-Gomm et al., 2016; Caravaggi& James, 2017). In
January 2021, two Animal Behaviour societies co-hosted the first
global Animal Behaviour Twitter Conference (#AnimBehav2021).
Following the conference, we circulated a questionnaire to con-
ference presenters and nonpresenting attendees and extracted
analytical data for the conference hashtag and the conference Web
site. The aim of this paper is to quantify the impact and engagement
of that global Animal Behaviour Twitter Conference and to high-
light the opportunities this type of conference format have for ac-
ademic societies to enhance the profile of animal behaviour
research worldwide.

METHODS

Conference Planning

Planning for the global Animal Behaviour Twitter Conference
began in January 2020 through discussions between one executive
representative from the Animal Behavior Society (ABS; headquar-
ters in the U.S.A.: https://www.animalbehaviorsociety.org/) and
one from the Association for the Study of Animal Behaviour (ASAB;
headquarters in the U.K.: https://www.asab.org/). We first put
together a basic proposal for approval by both ABS and ASAB ex-
ecutive committees. In putting together this proposal and planning
for how to organize the conference, we contacted Biotweeps and
the British Ornithological Union who had run Twitter conferences
before. They met with us to discuss their conference organization,
and what we describe here about our own conference organizing
draws on their helpful and generous advice.

We expanded our planning team to include four additional
representatives from ABS and four from ASAB. Over the next 2
months, we agreed on a hashtag (#AnimBehav2021), designed a
logo, set tentative dates for the conference (the last week of January
2021) and made a preliminary announcement to members to ‘save
the dates’. Furthermore, we decided to use both society accounts
for retweeting the conference hashtag; established an agreed-upon
format for abstracts, standard presentations and plenary pre-
sentations; built a Web site with information about the conference
and where people could submit abstracts; planned how to organize
talks according to themes and time zones; and createdmaterials for
presenters and attendees explaining what a Twitter conference is,
how it works, and importantly the benefits of a Twitter conference.

We launched advertising the global Animal Behaviour Twitter
Conference on 16 October 2020. As the Twitter platform is open, we
did not require attendees to register beforehand. Presenters were
invited to submit abstracts until 15 November 2020. When pre-
senters uploaded their abstract submissions, we asked that they
include their current time zone to ensure that we were able to
schedule their presentations for a time that suited the international
locations of conference presenters.

From then, our organizing team was divided into two groups:
(1) advertising and (2) screening abstracts. The advertising group
was responsible for announcing our launch through social media
and the societies' mailing lists, as well as doing ongoing promotion
and announcing upcoming deadlines. They also created materials
(text with images and video) explaining how a Twitter conference
works, including how people could access the Twitter conference if
theywere not already on Twitter (Appendix, Table A1). The abstract
screening group reviewed all 145 abstracts to ensure they broadly

https://www.animalbehaviorsociety.org/
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covered the topic of animal behaviour andmet ethical standards for
research on animals. We accepted 141 abstracts, excluding four
because they were not related to animal behaviour (N ¼ 3) or had
animal ethics concerns (N ¼ 1).

In addition to the 141 abstracts accepted, we also invited four
plenary speakers. We solicited speaker suggestions from ABS and
ASAB group members/committees. To reflect the breadth of the
field and its researchers, our selection process considered taxo-
nomic diversity of the study organism (i.e. animal species studied),
geographical location of the speaker, while also ensuring active
recruitment from underrepresented groups and diverse gender
representation of contributions. After a list of potential speakers
was generated, our organizing committee conducted a rank vote
and selected the top four speakers. The abstract reviewers also
organized the programme, grouping presenters by their research
theme(s) and preferred time zone(s), which were indicated in the
abstract submission portal (generated in a Google form).

Finally, we recruited 23 session chairs and 11 session modera-
tors (all volunteers) to work throughout the two conference days.
We met with them to discuss their roles (outlined in more detail
under Conference Format below) and established communication
between chairs and the presenters in their session, chairs and their
session moderators and all moderators together with the group of
core organizers. This structure allowed organizers and moderators
to respond quickly to any issues as they arose and ensured a clear
point of informed contact for each of the presenters.

Conference Format

The global Animal Behaviour Twitter Conference was hosted by
the ABS and ASAB from 1100 to 2300 hours GMT and 1000 to 2300
hours GMT on the 26 and 27 January 2021, respectively. The con-
ference talks were presented as Twitter threads consisting of five to
six tweets and included the conference hashtag. These threads
were tweeted (published online) at the presenter's allotted talk
time slot. Presenters were allocated a 10 min time slot for
answering questions, and plenary presenters were allotted 20 min
for questions. We assigned each presenter to a time slot that
worked for their own time zone, and talks were grouped according
to broad research topics. We requested that presenters prepare
their tweet threads beforehand so that they were ready to be
posted on time.
Date/Time

1/26/21
6:00

1/26/21
6:10

1/26/21
6:20

1/26/21
6:30

Presenter 1
Twitter Handle

First Author
Name

Twitter Handle

Session 1

Session 2

Session Chair 1
Twitter Handle

Email

Session Chair 2
Twitter Handle

Email

Session Name Session Chair

Presenter 2
Twitter Handle

Presenter 3
Twitter Handle

Presenter 4
Twitter Handle

Figure 1. ‘Behind the scenes’ team block schedule. Simplified schedule identifies the pre
schedule was meant to also demonstrate the chain of communication to all participants.
Plenaries and presenters were hosted by the session chairs who
introduced presenters from their personal Twitter account. Ple-
naries and presenters then posted their prepared thread from their
personal Twitter account and responded to questions. Session
chairs also asked questions if none were forthcoming. The moder-
ators were scheduled such that therewas always one person logged
into both the ABS (@AnimBehSociety) and ASAB (@asab_tweets)
Twitter accounts. The moderators retweeted the first tweet of each
presentation thread from the ABS and ASAB accounts and moni-
tored the hashtag for violations of our code of conduct. Finally,
there were three emergency contacts (1 ABS and 2 ASAB council
members) on standby in case urgent assistance was needed.

We generated a blocked schedule that highlighted the ‘chain of
contact’ (i.e. session chairs contact moderators, moderators contact
emergency contacts) and provided instructions and contact infor-
mation to all session chairs, moderators and emergency contacts
(see example of schedule in Fig. 1). In addition, we created a
WhatsApp group where all moderators and emergency contacts
could reach out to one another.

All the guidance for attending the conference, the conference
programme and a live-feed of the conference from both societies'
Twitter accounts were available on theWeb site associatedwith the
Twitter conference (Appendix, Table A1). To connect tweets to the
conference, presenters included the hashtag #AnimBehav2021 in
their posts. People attending the conference could then view the
presentation threads through Twitter's search function, using
#AnimBehav2021; through either society's Twitter account, which
were both retweeting the first tweet in each presentation thread, or
through the conference Web site, which had the live-feed for both
societies' Twitter accounts. An instructional video (https://youtu.
be/z4onft-L3bg) was shared ahead of the conference to demon-
strate these different ways to attend (viewed 453 times).

Establishing Engagement of the Twitter Hashtag

We established the amount of engagement with the conference
hashtag #AnimBehav2021 to determine the number of people on
Twitter that viewed and interacted with the conference. To track
the hashtag we used the analytical tool Tweet Binder (www.
tweetbinder.com) to extract Web site analytics. To capture the
exposure of the conference tweets during and after the scheduled
two conference days, analytical data from 24 January to 1 February
Moderator 1
Name and Twitter Handle

Email

Moderator 2
Name and Twitter Handle

Email

Emergency Contact 1
Phone
Email

ABS/ASAB Moderator
(Contact via DM on Twitter)

Emergency Contact
Phone Number

Email

Emergency Contact 2
Phone
Email

senters, the session chairs, the conference moderators and emergency contacts. This
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https://youtu.be/z4onft-L3bg
http://www.tweetbinder.com
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2021 were extracted. Tweet Binder provided information on the
number of tweets, retweets and impressions (potential views)
associated with the hashtag and how the activity changed across
time. Additionally, the most liked and retweeted tweets, key
contributed accounts and the language of communication used in
these tweets were included in the report.

Establishing Engagement of the Conference Web Site

The conference Web site was hosted by Wix (www.wix.com)
and provided conference delegates with the Twitter schedule,
guidance documents for presenters and for attendees, a code of
conduct and the live Twitter feeds for both society Twitter ac-
counts. We established how many people interacted with the
Web site, and their geographical location, using the Wix Ana-
lytics tool, which provided data from all attendees that accepted
the Web site cookies. These data report the engagement of the
Web site for the days of the conference 26e27 January 2021
(GMT). Additionally, anonymized presenter locations (deter-
mined through time zones), submitted through conference ab-
stract submissions, were collated to establish the internationality
of the presentations.

Engagement and Feedback from Attendees

A questionnaire was circulated across presenters, chairs and
attendees of #AnimBehav2021. All data from the questionnaires
were anonymized, and there were no incentives for participating
in the survey. We provided a statement to clarify that the survey
was optional and that responses may contribute to research
publications. The survey consisted of both questions with mul-
tiple choice options and free text options to provide unstructured
opportunity for feedback from attendees (see Appendix, Table A1
for the list of questions). The multiple-choice questions enabled
us to establish the reported engagement with the Twitter con-
ference tweets and the free text questions provided attendees
with an opportunity to describe the advantages and disadvan-
tages of the conference, along with any further comments. Two
researchers qualitatively hand-coded the free text responses
independently, and these categories were compared for agree-
ment with free text interpretation.
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Figure 2. The percentage of abstracts that were submitted under each UTC time zone. Geog
reflect the precise time zone locations for each country.
RESULTS

Global Abstract Submissions

We received abstract submissions from across the globe,
including the following time zones: GMT-3 through GMT-8, GMT,
GMTþ1 through GMTþ3 and GMTþ5 through GMTþ9 (Fig. 2).

Establishing Engagement of the Twitter Hashtag

Using the hashtag analytics across 24 January to 1 February
2021, we assessed the engagement with the conference on Twitter.
There were 1516 original tweets that featured the conference
hashtag. If all conference presenters had communicated their pre-
sentation using a six-tweet thread and used the hashtag in every
tweet, then we can conservatively assume a minimum of 676
tweets to be replies to these threads or introductions from the
conference chairs. Additionally, tweets containing the hashtag
were retweeted 5981 times, with these tweets reaching almost 4
million Twitter accounts (potential viewers) and resulting in over
17 million impressions (potential views).

The conference aimed to engage with an international audience
as part of the collaboration between ABS and ASAB. Tweet activity
peaked during the middle of each conference day and activity
continued after the conference officially ended (see Fig. 3). Addi-
tionally, most tweets were communicated using English (98%), with
the second most-used language being Spanish (1.5%).

Establishing Engagement of the Conference Web Site

Using the Wix analytics, we assessed the engagement with the
Web site across 26e27 January 2021. There were 1989 unique
visitors to the Web site, most of which were new visitors (67%) that
had not viewed the Web site prior to the conference. Most visitors
visited the Web site directly (72%) but were also directed from
Twitter (37%) and via the Google search engine (9%). The attendees
primarily used the Web site to visit the schedule (1551 unique
visitors) and the twitter feed (439 unique visitors), and both the
attendance (414 unique visitors) and talk (206 unique visitors)
guidance pages were also visited frequently. The attendance of the
Web site was global, with visitors from 71 different countries
iversal Time (UTC)

1 2 3 4 5 6 7 8 9 10 11 12

raphical locations of UTC time zones are used for illustrative purposes only and do not
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accessing the Web site, but most visitors were from the United
States (846) and from the United Kingdom (282) (Fig. 4).

Engagement of Attendees

We circulated a questionnaire to the participants of #AnimBe-
hav2021, which resulted in 68 replies, of which 26 were from
CanadaCanadaCanada
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Figure 4. Geographical distribution of unique visitors accessing the Twitter conference We
extracted from Wix Analytics.
conference presenters and 42 were from attendees that did not
present at the conference. The responses mostly represented the
internationality of the conference, with 36 responses from at-
tendees in geographic Europe (including the U.K. and Ireland), 26 in
North America, 3 in South America and 1 each from Africa, Asia and
Australasia. There were two main routes in which attendees found
out about the conference, with 56% (38 attendees) through Twitter
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and 31% (21 attendees) through either their lecturer or colleagues
and friends. The rest of the attendees (13%, 9 attendees) found out
about the conference through the ABS and ASAB e-mails. Of the 68
survey responses, a large proportion were undergraduate students
(23%) that had attended the conference. Many of the un-
dergraduates (94%) reported hearing about the conference from
their lecturers, with some stating that the conference was included
as a requirement of their course: ‘My Animal Behavior professor …
integrated the conference into a class assignment’.

Presenters and attendees were asked about their engagement
with both viewing the Twitter presentations and with asking
questions by replying to the presenters' tweets. Many responses
(41%, 28 attendees) indicated that they viewed 11e25 pre-
sentations during the #AnimBehav2021 Twitter Conference. While
presenters responded that there was a lot of engagement with their
presentations, <10% (6) of the survey responses replied that they
viewed more than 50 presentations (Fig. 5a). The number of replies
to the presentations that were viewed was low, with many (46%, 31
responses) attendees not replying to any tweets (Fig. 5b). However,
responses from the presenters indicated that their own perception
of engagement with their research was high when compared to in-
person conferences: ‘More people engaged with my talk than ever
before at a conference’.

Feedback from Attendees and Presenters

Of the 68 attendees that completed the questionnaire, there
were 58 responses to the free text question ‘What, if any, do you
consider to be the advantages of the format of this Twitter con-
ference over a conventional scientific meeting?’ and 56 responses
to the free text question ‘What, if any, do you consider to be the
disadvantages of the format of this Twitter conference over a
conventional scientific meeting?’. The feedback provided in these
free text questions fell into five categories, which reflected on the
positive and negative aspects of the conference: accessibility;
ability to socialize; ability to network; the format of presentations;
and the implications on the environment and attendee security
(Fig. 6).

Feedback from Attendees: Successes

Accessibility
Respondents reported that the main advantage was the acces-

sibility of the Twitter conference. The flexibility of viewing tweets
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Figure 5. Survey responses of the number of (a) presentations
and being able to return to ask presenters questions at any timewas
considered a huge advantage for the Twitter conference format e
41% of responses mentioned that this was an attractive feature of
#AnimBehav2021. The respondents (14%) appreciated using
Twitter as a platform, noting the concise method of presenting
research meant that the conference was accessible to nonspecialist
and general public audiences. Respondents also noted that the
format of tweets (i.e. text-based interactions) was more accessible
to disabled attendees than traditional conference presentations, as
highlighted by an attendee reporting that ‘it's deaf friendly!’. Over a
third (34%) of the responses mentioned that the conference was
engaging and more accessible because it was free and did not
require travel costs.

I can attend and afford it! Anytime and anywhere.

Being able to view as many presentations as you like in your own
time and being able to go back and view them again - great for
those with busy schedules or whose access to in-person confer-
ences is limited. Allows research to reach a wider audience
including undergraduates, who would not normally have the op-
portunity to attend conferences, and encourages public engage-
ment. I liked being able to take my time to consider my answers to
questions, something you can't do when being asked face-to-face. It
also makes networking easier as you can instantly follow and
connect with presenters whose research interests you. Connecting
with people from all over the world in this way is a huge benefit of
using Twitter. It being free to attend and no need to travel are also a
huge bonuses!
Presentation format
Many of the responses described the Tweets as being clear,

concise and more accessible, indicating that the format of pre-
senting researchwas ‘easier to understand in its condensed format’.
Additionally, attendees responded positively that therewas no time
limit to ask questions and that their work was presented to a much
wider audience than in-person presentations.

Networking
The conference was reported to support networking between

researchers in a format that differs from the networking opportu-
nities that arise at in-person conferences. From the feedback, the
online social media platform allowed for a more informal
networking environment, enabling long-term contacts by
‘following’ potential collaborators and thus enablingmore time and
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Figure 6. Summary of the positive and negative feedback provided by the attendees and presenters of the 2021 Animal Behaviour Twitter Conference (#AnimBehav2021).
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incentive to continue collaborative discussions outside of the
conference.

It feels less formal, because you can interact as you would normally
on social media it allows for questions, sharing and possibly new
collaborations between researchers.

I got some quite useful feedback and did forge some connections
that could lead to collaboration. Having a subtle knowledge that
anybody could drop in and watch was also quite thrilling.

It also makes networking easier as you can instantly follow and
connect with presenters whose research interests you.

The environment
Attendees highlighted the benefit of the conference platform

being online resulted in a reduced carbon footprint when
compared to having to travel to in-person conferences. However,
although a reduction in travel was commonly cited as an important
advantage, only two of the replies (3%) specifically mentioned the
reduction in the carbon footprint as being an advantage of the
conference being hosted online.

Feedback from Attendees: Limitations

Socializing
Unlike in-person conferences, the Twitter conference was

described by participants/respondents as lacking socializing op-
portunities. Socializing was often described as the opportunity to
chat informally with colleagues during breaks and evening social
events. The lack of socializing was mentioned in 21% of responses.

Miss my colleagues, the alcohol, [the ice] breaker, the hugs and
hellos, the intense debates over coffee.

Networking
Although one of the benefits of hosting a conference on Twitter

was the diversity of the audience, the attendees also reflected on
the opposing factor that not everyone uses Twitter. Holding a
conference on Twitter will exclude anybody who does not use, or
does not want to open, a Twitter account: ‘…some people may not
be familiar with Twitter so less incline[d] to participate…’

Additionally, there were concerns highlighting that networking
was not in a meaningful format. Using Twitter as a platform
restricted communication between attendees to being text-based
with restricted characters per tweet, meaning that discussions
and interactions were considered to be rarely in-depth or particu-
larly meaningful.

However, they are still isolating, have fewer opportunities for
meaningful networking (important for ECRs), and can be even
more of an information overload.

Presentation format
A large number of responses (20%) reported finding the amount

of information being shared over Twitter as overwhelming. Addi-
tionally, as the conference aimed to be available across multiple



C. L. Raby et al. / Animal Behaviour 187 (2022) 191e207198
time zones, some attendees (7%) suggested that it was not feasible,
or easy, to participate for the entire event.

I am a little bit overwhelmed because the talks are thick and fast. I
want to watch as many as I can but I also want a break from the
screen.

Too long each day. Twitter fatigue means I'm much less likely to
engage with tweets so late in the day.

The restricted character limit on Twitter (280 characters per
tweet) was reported in 15% of responses as impacting the depth of
information that was shared in the presentations. Both presenters
and attendees were concerned that these limited presentations
would misrepresent the nuances of the research being presented:
‘Presentations are too brief and synthetic. Debate is necessarily
superficial’.

Security
Twitter is a public forum, and anyone is able to respond to

tweets (excluding those made by a private Twitter account, or if the
tweet settings limit responses to ‘followers only’). Additionally,
anyone can include a hashtag in their tweets and thus appear
within the search for conference tweets. These tweets may be from
nonattendees presenting off-topic items, or from bots that may be
sharing inappropriate links or phishing. This is likely when hash-
tags gain a lot of traction on Twitter (including being listed as
‘trending’), and attendees shared their concerns about this occur-
ring using #AnimBehav2021.

Throughout the conference there were numerous tweets that
showed up randomly hijacking our conference twitter hashtag …

More concerning, however, were the conference attendees that also
seemed to be phishing to obtain (IP addresses?) through some out-
of-the-ordinary obscure link sending.

Feedback from Attendees: Future Events

The survey also provided the opportunity for attendees to pro-
vide further comments (‘Any other comments’), and there were 33
responses to this free text question. Some delegates (21%) took the
opportunity to highlight their support that Twitter conferences
continue (‘this was a great idea and you could consider keeping this
format even after the pandemic is over’). Alongside this sentiment,
a few attendees (12%) also included a comment that the Animal
Behaviour Twitter Conference should not be a replacement for the
in-person conferences organized by ASAB or ABS, but instead
complement the traditional in-person events (‘We should have
both these online conferences and in person, there are different
ways to present science and both are great’). However, two of the
responses indicated that they felt that this event, or more broadly
all virtual conferences, only serve as an alternative during the
pandemic and should not continue once in-person conferences
resume.

DISCUSSION

Social media has become critical for scientists (and others) to
communicate information to both peer groups and to the public
(Bik & Goldstein, 2013; Collins et al., 2016), and Twitter has
emerged as one of themore commonly used social media platforms
(Bombaci et al., 2016; Collins et al., 2016; Van Noorden, 2014).
More recently, scientific societies have developed and hosted
conferences completely on Twitter (e.g. Biotweeps and the British
Ornithological Union). Based on feedback received from the Animal
Behaviour Twitter Conference and evaluations of other online
conferences, it is important to note that Twitter conferences do not
necessarily serve to replace in-person or virtual conferences. Replac-
ing in-person or virtual conferences was also not the intention of
ABS and ASAB. Instead, feedback suggests that Twitter conferences
can be hosted in addition to traditional scientific conferences due to
the unique positive impacts and benefits these conferences can
have for both the scientific community and the public.

Impact

Hashtag analyses of the Animal Behaviour Twitter Conference
revealed that the content of the conference reached a much larger
network than traditional in-person conferences. At least 30% of the
tweets using the conference hashtag came from individuals
engaging with the conference presenters. Through the ‘retweeting’
of tweets containing the conference hashtag, conference-related
tweets reached almost 4 million Twitter accounts with over 17
million potential views. Access to scientific presentations during in-
person meetings is typically limited to those that are registered for
the conference, often measuring in the hundreds or low thousands
for animal behaviour conferences (e.g. a typical ABS in-person
meeting in 2018 was 600). ASAB's and ABS's most recent virtual
conference had 480 and 1200 attendees, respectively, which in it-
self is more than twice as many delegates that attended the
equivalent in-person meeting in the previous years (Raby &
Madden, 2021b). Therefore, Twitter conferences have clear bene-
fits for disseminating scientific information to a much larger
audience.

Twitter has previously been used to promote in-person, and
more recently, virtual conferences. In some cases, Twitter was used
to ‘live-stream’ certain events during in-person conferences (e.g.
ABS Allee Competition at the 2019 ABS Conference) or was used to
hold events that complemented the conference (Pacchioni, 2020). A
key distinction between Twitter conferences and traditional con-
ferences is that Twitter conferences provide the full conference on a
social media platform, meaning that all aspects of the conference
are accessible to a larger audience.

Engagement and Accessibility

Accessibility was identified as one of the major benefits of the
Animal Behaviour Twitter Conference (see Fig. 6). Academic con-
ferences play a critical role in the scientific community by providing
researchers the opportunity to share their research and network
with fellow researchers. For early-career researchers (e.g. under-
graduate and graduate students, postdocs) and underrepresented
groups, attending these conferences and having access to the
networking opportunities can be critical for finding mentorship
and research prospects (Estien et al., 2021; Rowe, 2018). Flexibility
in viewing presentations, the diverse audience and presenters and
the absence of costs were all listed as major advantages of the
Animal Behaviour Twitter Conference. Traditional in-person con-
ferences have limitations and inherent properties that can result in
the exclusion of certain individuals and organizations (Sarabipour,
2020). For example, in-person conferences often require substan-
tial costs to attend (e.g. registration, travel and housing; Parsons,
2015), and even when compensation is available, costs are often
required upfront. These expenses can make attendance difficult for
students and early-career researchers, individuals from historically
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excluded groups (e.g. Black, Indigenous, people of colour), low-
income or first-generation students (Estien et al., 2021),
immigration-status challenged folks, or those with additional re-
sponsibilities (e.g. childcare; Eckhaus & Davidovitch, 2018;
Henderson&Moreau, 2020). Twitter conferences, like other virtual
conferences (Estien et al., 2021; Raby & Madden, 2021a), help
dissolve traditional barriers, creating a more inclusive space for
diverse groups at various stages of their career.

Networking opportunities are one of the important benefits of
scientific conferences. Developing academic relationships and
networking are especially important for early-career researchers
(de Janasz & Sullivan, 2004) and researchers from historically
excluded groups (Davis & Warfield, 2011; Thomas et al., 2007). In
addition to traditional forms of networking, the Animal Behaviour
Twitter Conference created novel networking opportunities.
Engagement survey responses suggested that the more informal
nature of Twitter and the ability to immediately ‘follow’ and
engage with potential collaborators/mentors was viewed posi-
tively and may have even removed perceived barriers to
networking experienced by some delegates at in-person confer-
ences. Additionally, by ‘following’ potential mentors on Twitter
and the ability to communicate in real-time means that Twitter
may provide a platform that incentivizes continued communica-
tion and collaboration.

Some survey responders noted that, simultaneously to its
networking benefits, Twitter conferences also have networking
limitations similar to virtual conferences, specifically highlighting
that it is difficult to connect with colleagues in-depth on the Twitter
platform and that participants miss face-to-face interactions.
Similar concerns have been noted in the assessments of other
Twitter and virtual conferences (Caravaggi et al., 2021; Raby &
Madden, 2021a), suggesting that these are challenges faced in
any virtual setting and not unique toTwitter. Virtual happy hours or
regional ‘hubs’ that allow local groups to attend and stream a vir-
tual conference (Fraser et al., 2017) may provide opportunities for
in-person interactions while still maintaining the global reach and
low cost of an online conference (Caravaggi et al., 2021). We did not
specifically plan social or networking events for #AnimBehav2021,
however, planning specific events for future conferences may
address this concern. Additionally, a combined approach where
societies hold both Twitter and in-person conferences may allow a
society to achieve all the benefits of both types of conferences while
reducing the costs associated with each for their members. We also
acknowledge that survey responses have been shaped by the
context of the COVID-19 pandemic, despite our planning having
started before it. People understandably miss in-person confer-
ences and may be concerned that these virtual platforms are being
trialled to replace them. It will be important to continue to collect
data at our future Twitter conferences, perhaps also through a se-
ries of polls on the Twitter platform itself, to understand the ad-
vantages and disadvantages outside of the pandemic context.

International Reach

The Animal Behaviour Twitter Conference had a global impact,
which is one of the notable benefits of a Twitter conference. We
received abstract submissions from across the globe, including the
following time zones: GMT-3 through GMT-8, GMT, GMTþ1
through GMTþ3, and GMTþ5 through GMTþ9. Engagement survey
responses indicated that both presenters and audience members
came from a variety of countries, in addition to the countries where
each society is based. Furthermore, engagement with the
conference Web site occurred from over 71 different countries.
Previous assessments of the global reach of Twitter conferences
have resulted in a similar conclusion (Caravaggi et al., 2021). Low-
to-no costs associated with Twitter conferences eliminates ex-
penses for international travel or travel visas (Sarabipour et al.,
2021). Twitter conferences also allow for international participa-
tion regardless of time zone and after the conference has ended
through use of the conference hashtag. Although Tweeting activity
was highest on the 2 days of the conference, Tweet activity
continued up to 3 days after the conference ended, providing strong
support for the accessibility and global reach of the conference.
However, our international reach was not evenly distributed, and
the continent with the least engagement was Africa (Fig. 4).
Collaborating with more societies across a wider geographical
range, deliberate and targeted advertising via institutions or
influencers in those regions and providing small grants for Internet
access through mobile data, could help future Twitter conferences
to broaden access even further. Data on the global reach of Twitter
conferences are still limited, but Twitter is proving to be a useful
platform for international science communication (Avery-Gomm
et al., 2016) with a global reach for both presenters and audience
members.

Reaching Classrooms, the Public and Beyond

The Animal Behaviour Twitter Conference primarily focused on
communicating scientific information among animal behaviour
scientists, similar to that of traditional academic conferences.
However, using the Twitter platform resulted in the added benefit
of reaching a broader audience. Twenty-three per cent of our sur-
vey respondents indicated theywere undergraduate students and a
majority of them reported finding out about the conference from
their lecturer. In fact, some indicated that the Twitter conference
was integrated into a class assignment. Conferences held online,
whether it be on Twitter as shown here, or through another online
space that mimics the traditional conference format (Estien et al.,
2021), provide undergraduate students the space to engage with
the scientific community. In addition, hosting a conference on a
social media platform like Twitter allowed scientific information
and dialogue to reach nonspecialist audiences. This can occur due
to interest in the conference itself or through the number of Twitter
followers that a given participant has. For example, Côt�e and
Darling (2018) found that ‘inreach’ interactions (interactions be-
tween other scientists) and ‘outreach’ interactions (communication
with nonscientists) were related to a participant's number of
Twitter followers. Audiencemembers with over 1000 followers had
a diverse range of followers. This means that a Twitter presentation
‘attended’ and interacted with (e.g. retweet, comment) by an
audience member may reach a diverse group of people, including
members of the media, the general public and policymakers,
providing increased opportunity for outreach (Caravaggi & James,
2017). Twitter conferences have the potential to disseminate sci-
entific information broadly throughout the general public, and
future assessments of Twitter conferences should consider the
reach and impact of scientific information shared on this platform.

Twitter conferences also allow collaboration and sharing of in-
formation across research groups and academic societies. While
planning the conference, ABS and ASAB engaged directly with other
scientific organizations (e.g. Biotweeps and the British Ornitho-
logical Union) for tips on how to run a Twitter conference. During
the days of the Twitter conference, other scientific organizations
engaged with the conference via their own Twitter handles,
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retweeting presentations relevant to their own conference's or
organization's interests. Other assessments of Twitter conferences
have noted the potential for cross-conference collaboration, sug-
gesting that Twitter conferences may provide the opportunity to
connect across academic fields (Caravaggi et al., 2021). Future as-
sessments of Twitter conferences should investigate and promote
this possibility and identify what disciplines are more likely to have
this cross-communication and how it can be further enhanced.

Limitations

Twitter conferences, like virtual conferences, are not without
limitations. Participants of #AnimBehav2021 felt that the Twitter
conference was not able to replicate the networking and socializing
opportunities of in-person conferences. For many academics, one of
the primary reasons for attending academic conferences is the
networking opportunities that in-person conferences can provide
(Rowe, 2018). Academic conferences that moved online in response
to COVID-19 (e.g. Raby&Madden, 2021a) and hosts of other Twitter
conferences (Caravaggi et al., 2021) have reported similar chal-
lenges. Twitter conferences do provide a different opportunity to
network between academics (Foell, 2021) as well as networking
with nonspecialist audiences (Caravaggi & James, 2017). Acknowl-
edging this potential limitation upfront, may help to change par-
ticipants' expectations. Virtual social interactions, which have been
used during virtual conferences, could be held along with the
Twitter conferences (Caravaggi et al., 2021; Raby &Madden, 2021a,
2021b). We did not schedule any social events associated with the
meeting, but in the future, we can envisage that informal Twitter-
based quizzes, polls, photo competitions or specific social-focused
threads might stimulate and support such socializing. The Animal
Behaviour Twitter Conference was not organized as a replacement
for in-person or online conferences and, notably, it was flanked by
each society's semi-annual/annual meetings, which were also held
virtually at minimal cost (due to COVID-19). Therefore, we did not
focus on providing such social opportunities. However, such ele-
ments were clearly missed by respondents to our questionnaires,
and future Twitter conferences may increase their inclusivity and
accessibility by facilitating social mixing of delegates in a way
somewhat similar to that seen at the more traditional academic
meetings.

Twitter conferences can also suffer from too much content
across short periods. Responses to our survey suggested some
participants felt overwhelmed by the amount of information that
was shared across Twitter. Both during our conference and during
other conferences (Caravaggi et al., 2021), some participants
expressed difficulty keeping up with all of the content associated
with the hashtag. Reducing the number of presenters and putting
together a schedule that consists of shorter sessions and more
breaks are potential solutions to this problem (Caravaggi et al.,
2021). Another potential solution, which was suggested by one of
the attendees, was to use topic-specific hashtags: ‘It might beworth
having specific hashtags for each topic session in the future…’.
Other Twitter conferences have also used this as a way of directing
attendees to specific Twitter poster topics (e.g. #RSCPoster; Baker
et al., 2020).

Challenges with accessibility, including access to social media
platforms, Internet or language support are also limitations of
conferences that can be addressed. One persistent barrier to
participation are the restrictions to the Twitter platform imposed
by nations or institutions. Several countries have either perma-
nently or temporarily prevented access to Twitter, and other
countries have exerted differing degrees of censorship over content
(Jia et al., 2017). Clearly, this is beyond the control of meeting
organizers, but it may be desirable for future exploration of how
meeting content might be mirrored on alternative platforms
accessible in those countries. Additionally, not everyone has access
to the Internet (Reglitz, 2020) or is familiar with social media
platforms like Twitter. The age demographics of people that use
Twitter is also skewed towards a younger demographic (Leak &
Lansley, 2018) and, thus, conference engagement is likely higher
for early-stage career academics compared to later-stage career
academics. In preparation for the Animal Behaviour Twitter Con-
ference, we actively attempted to address this issue by providing
step-by-step instructions in both written (e.g. PDF with pictures
and descriptions) and oral (e.g. YouTube video) formats. These in-
structions were meant to help both presenters and audience
members navigate the Twitter platform so that they could engage
with the conference. We also advertised the conference through a
variety of platforms including e-mails, blog posts (e.g. Small Pond
Science) and direct communication with colleagues. We sent ad-
vertisements to outreach groups (e.g. SkypeAScientist) in an
attempt to reach individuals that were not already active on the
Twitter platform. In fact, just under half (44%) of attendees that
responded to the survey heard about the conference through a
route other than Twitter. Language accessibility still remains a
challenge for scientific publications and communication, including
Twitter conferences (Caravaggi et al., 2021). In preparation for this
conference, we did invite presenters to Tweet in languages other
than English. We found that English was still the primary language
used during the Animal Behaviour Twitter Conference, however we
reported Tweets using a variety of languages including Spanish,
French, Japanese and Romanian. Conferences that do not require
verbal presentations may allow presenters or audience members
for whom English is a foreign language (EFL) to use online trans-
lators to engage with the conference presentations. However,
conference organizers should work to ensure language barriers do
not prevent potential participants from engaging by providing
translators (e.g. Caravaggi et al., 2021) and creating events that are
multilingual that support EFL participants.

Twitter is a public forum, therefore ensuring conference security
was a major priority during conference planning. Survey re-
sponders did express their concern about security and noted some
phishing attempts via the hashtag. However, moderators and
emergency contacts did not detect or receive reports of any conduct
violations or serious misuse of the hashtag, suggesting that our
attempts to prevent this kind of issue (e.g. code of conduct,
reporting hashtag misuse) were successful. Future conferences
should consider providing more specific instructions to both pre-
senters and audience members about the potential for phishing
attempts on Twitter, which may help to inform and prepare par-
ticipants and ensure they know not to engage in those kinds of
tweets.

Future Animal Behaviour Twitter Conferences

Many attendees of the #AnimBehav2021 conference suggested
that this format and event continue after the COVID-19 pandemic.
Both societies had planned on organizing a Twitter conference before
the pandemic began with the intention of incorporating this new
format into their yearly conferences while not replacing other in-
person events. While the pandemic may have encouraged atten-
dance and acceptance of online conferences, it is encouraging that
there are calls for the Animal Behaviour Twitter Conference to
continue. In future conferences, however, a key priority would be to
increase the internationality of the event. For #AnimBehav2021, the
attendees reflected the locations of the two societies; the majority of
attendeeswere based in the United States and theUnited Kingdom. A
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key benefit of moving conferences online is that networks and
participation become more international (Raby & Madden, 2021b),
and we are currently reaching out to other societies across the globe
in hopes of including them in future Twitter conference planning.
Collaborations with other Animal Behaviour-focused learned soci-
eties, especially when based on different continents, would help in-
crease the inclusivity and the global reach of the event.

Six Takeaways for Future Twitter Conference Organizers

(1) To ensure international inclusivity, Twitter conferences
should provide language support for equal access to conference
content.

(2) To ensure international reach, both larger and smaller aca-
demic societies should collaborate.

(3) To ensure that socializing and networking opportunities are
available, identify and/or provide these different options through
Twitter while also providing these opportunities during traditional
in-person or virtual meetings.

(4) To reduce content overload during Twitter conferences, use
multiple and topic-specific hashtags.

(5) To ensure audiences that are unfamiliar with Twitter can
participate, provide support and guidance ahead of time and across
varied communication channels and a Web site streaming the
conference-related tweets.

(6) To reduce the potential for security risks when using an open
online platform, inform attendees of potential risks and include
conference chairs to support the event.
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Appendix
r Conference

Response type Response options

Multiple choice Europe
North America
South America
Asia
Africa
Australasia

Multiple choice Undergraduate student
Postgraduate student (M.Sc.)
Postgraduate student (Ph.D.)
Contracted academic with professional interest
in animal behaviour (e.g. postdoc)
Permanent academic with professional interest
in animal behaviour (e.g. tenured PI)
Nonacademic professional with interest in
animal behaviour (e.g. zoo worker, teacher,
conservationist)

Free text N/A
Free text N/A
Free text N/A
Multiple choice 1e5

6e10
11e25
26e50
50þ

Multiple choice 0
1e2
3e5
6e10
10e20
20þ

Multiple choice Yes
No
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Table A1 (continued )

Questions Response type Response options

What, if any, do you consider to be the advantages of the format of this Twitter
conference over a conventional scientific meeting?

Free text N/A

What, if any, do you consider to be the disadvantages of the format of this
Twitter conference over a conventional scientific meeting?

Free text N/A

Any other comments Free text N/A

Figure A1. Visual instructions for presenters and engagement during a Twitter conference. (a) Instructions for presenting from a computer. (b) Instructions for presenting from a
phone. (c) Asking questions and viewing answers. (d) Finding and viewing live presentations. (e) Engaging after the conferences.
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Figure A1. (continued).
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Figure A1. (continued).
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Figure A1. (continued).
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Figure A1. (continued).
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