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Abstract
Background: In the past few years, the use of social media has gradually become an important part of our daily lives.
While some might see this as a threat to our productivity or as a source of procrastination, social media as a whole
have unquestionably changed the way in which information and knowledge disseminate in our society.
Social media guide: This article is meant to serve as a guide for scientists who would like to establish their online
presence and includes an outline of the benefits of using social media as well as strategies for establishing and
improving your presence in social media. Environmental scientists in particular can benefit enormously from this
approach, since this field of science deals with topics that directly impact our daily lives.
Case study: To highlight these approaches for our fellow scientists in the field of environmental science and toxicol‑
ogy and in order to better engage with our own peers, we describe the outreach methods used by the student advi‑
sory councils of the Society of Environmental Toxicology and Chemistry (SETAC) and how we have worked towards an
improved social media presence. In this article we present our initiatives to increase social media usage and engage‑
ment within SETAC. This includes joint social media accounts organized by the SETAC student advisory councils from
various SETAC geographical units. We also led a course on social media usage at the SETAC Nashville meeting in 2013
and are currently developing other outreach platforms, including high school student-oriented science education
blogs.
Conclusion: The Students of SETAC will continue to increase communication with and among SETAC students on a
global level and promote the use of social media to communicate science to a wide variety of audiences.
Keywords: Social media, Science communication, Science outreach, Environmental science, Twitter, Facebook,
LinkedIn, Mendeley, ResearchGate
Background
As new technologies emerge and the way we receive
information changes, so does the way we collect and disseminate scientific knowledge. There has been a significant shift from looking at single articles on library shelves
and sharing discoveries only at conferences to now
being able to conduct literature reviews on thousands of
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journals over decades of research using a simple internet
search. Data and information sharing among researchers on different continents occurs now in a matter of
seconds, and discussions that were previously limited to
annual conferences can occur via email on a daily basis.
In addition to increased communication, the internet
has dramatically increased the visibility of science to the
general public [1]. As a result, researchers can receive
emails, facebook messages, or tweets from scientists to
non-scientists alike with opinions or questions on their
results. These communications can include a wide range
of curious, fiery, uninformed, mocking, or supportive
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comments and ideas. These direct discussions between
scientists and the general public about the implications of
research can, when done in the right way, lead to a better
understanding of the message that scientists are trying to
convey. This is especially crucial for environmental science due to the global and expansive implications of this
work, with its research having impacts on water quality,
chemicals in household products, biodiversity, and global
climate change. In addition, social media also enables
better communication within the scientific community,
as a place where Nobel laureates, high school students,
and everyone in between can engage in discussions and
share ideas on more equal footing than at a conference or
in a classroom [2].
Social media are internet-based tools that allow for the
free exchange of ideas and content, which transcend the
boundaries of geography, analogous to the changes experienced by science as a whole. Social media provide ease
of access to people and information, foster transparency
of information [3], and have shifted the way in which
people gather information [4, 5]. Social networking sites
are currently used by 74 % of the adults who have internet access in the United States [6] with the majority of
users of a younger age range: 89 % of 18–29 year-olds
who use the internet are on social networking sites, followed by 82 % of 30–49 year-olds, 65 % of 50–64 year
olds, and 49 % of those 65 and older. No statistically significant variation was seen with respect to gender, educational attainment, or income level. Most social media
users can be found on Facebook (71 %), followed by
LinkedIn (22 %), Twitter (19 %), and Instagram (17 %).
Social media use also varies geographically with the following countries as an example (percentages of adults
who use the internet at least occasionally) United States
(74 %), Egypt (88 %), Russia (86 %), Turkey (79 %), Brazil
(73 %), and China (48 %) [7]. At these usage rates, it is
not surprising that social media has changed the way in
which people find information.
This number of users and the shift in the way people
receive information is easily the most important reason
why scientists should pay attention to social media, since
people are now using social media services such as Twitter and Facebook in lieu of traditional news outlets as a
way to keep up with the large amount of information put
forth on an average day [8, 9]. Because of these changes
in trends, social media users may be less likely to read a
long research manuscript or even a news article and must
be drawn quickly towards the essence and importance of
the story in order to maintain interest. Because of this,
messages need to be clear, precise, and understandable
in order to convince the audience to read on and explore
the subject. As this is not a skill that is formally taught
in the current academic environment, scientists are now
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learning how to adapt to this new technology with no
formal training. Until a significant shift in the way that
students and researchers are trained in how to share their
information in this forum, scientists are on their own for
embracing and effectively using social media.
Scientific researchers have seen the benefits of social
media and many are already present on one or more
platforms. These include both academic or professional
networks such as ResearchGate and LinkedIn as well
as more ‘informal’ media such as Facebook and Twitter [10]. While scientists have embraced social media as
a professional tool, some are using them only to follow
discussions (less than 50 % on Twitter) and even fewer
scientists are using these outlets for participating in
research discussions or reaching out to new colleagues
[10]. In addition, scientists can also use social media as
a way to measure the general public’s perception of scientific topics, which can be used to help guide education
and outreach programs and to prevent misunderstandings of crucial scientific concepts [11].
Scientists can and are using social media for self-promotion, as a source of information and collaboration, and
for outreach [10]. There have been a number of studies
in recent years showing positive correlations between
article downloads related to social media presence. Some
studies suggest that tweeted journal articles can be up to
11 times more likely to be cited as compared to articles
without a social media presence [12]. Thanks to social
media, scientists have access to a great marketing and
promotional tool that can significantly increase the reach
of a publication. In addition, recurrent social media presence can help a scientist become recognized as an expert
in their field. This obviously can also work the other way:
the lack of a virtual presence or the posting of poor content can make even the most senior researcher seem
unimportant and can have a lasting negative effect on a
scientific career [13].
Social media can also help scientists increase the quality of their interactions with peers. When more scientists
use social media to promote their publications, grants,
conference presentations, etc., it provides a simple way
for others to stay updated and follow-up on research
findings that they are interested in. Other researcher-oriented platforms such as ResearchGate and Mendeley can
serve as an alternative type of social media that can be
used to find other peers working in the same area or with
similar research interests. These websites also provide
forums for discussion on lab protocols or data analysis
methods and allows researchers to ask questions to one
another more quickly than by looking for older papers
citing complete methodologies.
Scientists who have a direct line of communication
from themselves to other scientists to the general public
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are especially crucial to the environmental sciences. Science outreach is becoming increasingly important for
scientists to embrace, as broader impacts and community
engagement are important requirements for grants and
funding opportunities, so scientists can no longer ignore
the need to share their science on a broader level. Many
of us work on sensitive, controversial, or impactful issues
such as water quality, food security, ecosystem preservation, toxicity of chemicals, etc. Because the general public
are increasingly using social media for news on current
events and issues [8, 9], it is important for scientists to be
clear and present in these venues when they are sharing
their work and talking about science in their field. While
newspapers and journalists have previously served as a
link between environmental researchers and the public,
this method can lead to misinterpretations, omissions,
and sensationalism depending on the way the message
is portrayed. Social media therefore provides scientists
an opportunity to share their research without a ‘middle
man’ while still providing the public a chance to engage
in discussion about it.
When social media are used as a dual-purpose communication outlet, as outreach and information sharing for
the public, and as a way to share papers and findings with
colleagues, social media can serve as a source of inspiration and as a point of contact for researchers. The more
passive nature of information-gathering on social media
facilitates finding new research and colleagues that would
have been less accessible in the past. In this discussion
paper, we provide a guide for environmental scientists
for establishing and improving social media presence. We
then present the initiatives of the Students of SETAC as a
case study to highlight the steps laid out by the guide.

A guide for establishing and improving your social
media presence
Since social media is a communication tool and not a communication goal, there are many ways of using social media
depending on what you want out of it. Scientific social
media usage without a clear vision of what the message
is and how it should be presented is like holding a megaphone and shouting whatever crosses your mind. Because
social media give a direct contact to the public, researchers
using this tool should be fully aware of the potential impact
of messages posted using these forums. Below are our recommended six steps for establishing and improving your
social media presence as an environmental scientist:
1. Define your goals. What message do you want to
deliver? Who will be your audience? Do you want to talk
to the public about how important your work is or focus
on keeping your peers informed about your research?
Do you want to be a general source of information about
your particular field or to provide insights to the general
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public about broader scientific issues? Answers to these
questions are certainly not binding and you can evolve
your message through time, but at the beginning of your
time as a social media user, it is important to set specific
goals and to work towards them.
2. Be present, observe, and learn. The best way to learn
how a particular social network works is to make use of
it in your personal life. A large number of young scientists are already present on one or more social media outlet, especially Facebook or Twitter. For scientists not yet
present on any social media or on a certain network, the
important thing is to make a profile. This does not have
to be your final ‘professional’ profile but should allow you
to ‘feel’ what the specifics of the medium are in order to
learn how it functions. This also allows you to see firsthand its pitfalls and drawbacks.
For example, Facebook is a very efficient network for
sharing content and for building thematic pages for a
wide audience, but if certain comments are left unaddressed, negative or uninformed discussions can take
a sharp turn for the worst. As another example, Twitter uses short messages and has a very efficient sharing system (re-tweets) but requires frequent postings to
compete with the volume of other posts in order to be
at the top of a newsfeed. Twitter is also great for conferences and networking at meetings, as it enables you
to participate in conversations and learn about trending topics at large annual meetings where you may not
be able to attend every session. However, Twitter posts
are by default public, so caution must be exerted in what
you say using this platform [14]. Other networks such as
ResearchGate or Mendeley are focused on finding peers
and research articles but do not necessarily enable a
wider debate among a general audience.
The key with this step is to experience the different
types of social media networks, see their attributes from
a professional angle, and determine which fit your goals
best. Think about how you could combine several to get
the audience you want. It is also a good idea to observe
how other popular and well-followed scientists deliver
their message to their colleagues and the public and what
styles they use to communicate using various types of
media.
3. Think big but start small. Once you have identified
your message, your goals, and your target network(s),
you can start to build your social media presence. You
can either divert your personal or previously established
profile towards a more scientific angle or start from
scratch to build a new or parallel professional account.
This choice should be based on whether you want to
mix your professional and personal message and style.
The important thing to consider here is to be consistent
in the type of content and timing of posts that you share
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on your timeline or page. A typical approach would be
a researcher who has a scientific blog and expands the
reach of his posts by linking them to Facebook, Twitter,
ResearchGate or LinkedIn. Each platform allows for different types of sharing and content engagement. There is
a learning curve to this, and some strategies may not pay
off, but the benefit of social media is that you can always
adapt and modify your strategy at any time with little
effort.
4. Find and engage with your audience. This step is
platform-specific, as each type of social media will differ
in how you find new followers and engage with your current followers. For example, Twitter has the ‘lists’ feature,
which allows users to curate lists of users that tweet on
a specific subject or hashtags. Lists allow a user to find
tweets and (other users to interact with) on a certain
topic. ResearchGate and Facebook also have tags and
categories that can help users find peers or interesting
pages. Keep in mind that a good audience is built slowly
and through interaction, so the best approach is not to
overreach beyond your target audience or resort to overly
aggressive advertising. At the end of the day, a valuable
and well-thought message will attract a valuable audience
on its own, requiring only a little patience accompanied
by quality and well-timed content.
5. Enhancing your connections. When your online presence has been established and you have begun to add
content to your page, you should continue to work on
improving your online presence. This includes maintaining your rate and quality of posts to make sure that your
followers do not lose interest in your page. For social
media pages that allow for engagement with your followers (especially Facebook comments), be sure to respond
to the questions and comments of your followers and to
engage with the people that are interested in your content (including those with negative comments). To some
extent, your page’s popularity will increase organically
(i.e. people sharing the page with interested colleagues)
but some level of advertising is also required. If you
intend to share work with new colleagues or collaborators, conferences and workshops are a great place to
highlight your social media pages. For the general public, joining in on larger conversations on popular topics in
the news is a good start towards generating future interest in your specific line of work.
6. Refine your message and explore new platforms. As
you continue to use social media, be sure to work to
keep your message fresh and in line with current trends.
Use feedback from your followers such as comments,
re-tweets, and post-sharing to figure out which types
of posts are most popular and if there is a certain type
of content that seems to be the most engaging. Pictures
instead of large blocks of text are generally more popular
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and lead to more engagement from your followers, while
a short overview of a blog post followed by a link can lead
to more clicks than a link with no description. With platforms such as Twitter, hashtags can allow you to enter
into wider conversations, join in on trends, and to find
ways to share your message with a larger audience. In
addition, be on the look-out for emerging trends and new
forms of social media and be open to trying something
new to share your message. Setting up a Vine or Instagram account for your lab may not make sense at first
thought, but being creative in finding other visual ways to
share your science with videos or photos could make all
the difference in expanding your online presence.

Students of SETAC social media case study
‘Students of SETAC’ is the term adopted to represent
the SETAC North America student advisory council
(NASAC), the SETAC Europe student advisory council (SAC Europe), and other SETAC regional and geographical units’ student representatives as a collective
unit. Under this mantra we set up mutually-operated
forums for reaching out to other environmental chemistry and toxicology students using Twitter, Facebook,
and LinkedIn. In addition to our specific goals indicated
below, we believe that social media can benefit SETAC
and its students by enabling connections not previously
available. Using social media platforms, we can better
connect SETAC students to jobs and fellowship opportunities, highlight the high-quality science done by our
student members, and provide a forum for students
to interact during the entire year, not just at an annual
meeting.
1. Define your goals. The primary goals for our Students
of SETAC social media efforts are to increase our online
presence as student members of SETAC, update students
on issues, jobs, and opportunities relevant for environmental toxicology and chemistry, and create a forum
for increased discussion and engagement by our student
members. The primary audience of our present social
media platforms includes students and recent graduates in the fields of environmental toxicology and chemistry. With this goal and audience in mind, we launched
our Students of SETAC Facebook Page [15] in September 2013. As we slowly built our Facebook presence, our
followers (measured as the number of page ‘likes’) grew
steadily and the page now has over 500 likes (Fig. 1).
2. Be present, observe, and learn. Since creating the
Facebook Page, we have been monitoring the total daily
reach (number of unique users who have seen any content associated with the page).Total daily reach is one way
to measure user engagement on Facebook Pages. Figure 2
demonstrates our post reach since the inception of our
Facebook Page. Overall, we recorded the greatest post
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Fig.1 Number of likes to the Students of SETAC Facebook Page (shaded area) and followers of the @StudentsofSETAC Twitter account (solid line).
Vertical dashed arrows mark significant events through the year during which the number of likes/followers peaked

reach when content from face-to-face events was posted
such as after annual conferences (Fig. 2). In general, our
greatest interaction comes from posts involving photos
and links (Fig. 3). We have more page views when links
and photos are posted (Fig. 3) and continued usage of
the page (measured by the number of clicks) with photo
posts. While not as prominent as photos and links, status updates, which can include announcements on job
postings, SETAC-related opportunities, events, professional training courses, meetings, and upcoming annual
meeting student events, are also resulting in strong page
engagement (Fig. 3). By monitoring our engagement with
users, we are able to recognize the most preferred types
of posts (photos and links) so that we can use those in the
future to continue reaching our target audience.
With over 200 followers (around 12 % of our potential
audience), our Twitter account (@Students of SETAC)
follows a similar trend, with large peaks of the number
of followers during or immediately following the meetings of our different geographic areas (Fig. 1). International coverage of our Twitter followers appears to
expand slower than it does for Facebook. About 52 % of
our followers are located in North America (34 % USA,
18 % Canada), 20 % in Europe and 5 % in Australia (an
additional 20 % is covered by other countries or did not
disclose their location). Due to this geographic distribution, English is the majority language (88 % of followers).
Several recent communications, however, have now been
sent in other languages, including Spanish and French.
3. Think big but start small. Our current number of
Facebook followers represents approximately 25 % of
our potential audience based on global SETAC student
membership. With the primary SETAC Facebook Page

covering 41 % of total membership since their page
launch in early 2012, we consider our growth in just a
year and a half to be at a pace that can easily reach and
even surpass that of SETAC’s page in the coming year. We
made sure to develop our presence on Twitter and Facebook and to ensure the regular posting of content for our
followers before expanding into other social media outlets, including LinkedIn, and are now using the momentum gained from our social media accounts as we look to
developing a Students of SETAC blog.
In addition to increasing the types of social media platforms we use, we have worked to develop our extensive
geographical reach which includes students from all
across the world. We achieve this by having geographical representation of the Students of SETAC posting
team, which includes student members from Europe,
North America, Australia, and South America. Currently,
the most engaged geographical group is Serbia, which
was the location of the 2015 YES meeting, and the most
engaged age group is 25–34 years old. According to the
National science foundation survey of earned doctorates,
the average age at doctoral completion for the life sciences field was 31.8 in 2013 with an average completion
time (from the start of graduate school) of 6.9 years [16];
these data clearly show that we are reaching our target
audience of (graduate) students and recent graduates.
4. Find and engage with your audience. On our Facebook Page, our social media account managers interact
with our followers by sharing relevant posts to our page
as well as replying to comments and messages on a regular basis. Twitter has provided us with some of the best
opportunities to interact with our audience, as the use
of hashtags (#) during SETAC meetings allows for the
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Fig.2 Three-day moving average of the total daily reach (number of unique users who have seen any content associated with the Page) for the
Students of SETAC Facebook Page from the initiation of the page (September 2013) through March 2015. Arrows mark events and activities through
the year with peaks in post reach

“crowdsourcing” of the contents we provide by allowing our followers to post from their own accounts while
maintaining a common thread that allows everyone else
to be involved in the discussions. #SETAC Basel was
used during the SETAC Europe meeting in Basel in May
2014 at a SETAC event. This was followed by a very successful online presence at the #SETAC Vancouver meeting in November 2014, with the Students of SETAC
account having several featured tweets during the meeting. The hashtag, #SETAC YES, was successfully used
leading up to and during the 2015 YES meeting, and we
will continue to use this hashtag for future SETAC YES
conferences.
We are also using social media to engage in larger conversations with SETAC students at conferences. At the
SETAC Vancouver meeting we began asking students the
question “What does SETAC mean to you?,” which was
followed up with a workshop at the SETAC YES meeting
and as a tweet-up at the SETAC Barcelona meeting. A
Q&A session was held via Twitter at the SETAC Barcelona meeting about the benefits of becoming involved in
the Society. The tweet-up included SETAC members that
were present in Barcelona, but also involved others who
could not make it to the conference. We will continue to
initiate and engage in larger conversations with SETAC
students at the upcoming SETAC Salt Lake City annual
meeting in November 2015.
5. Enhancing your connections. As the Students of
SETAC, we have successfully built and now currently
maintain Facebook and Twitter platforms to communicate with each other. Even with changes in SETAC
regional member representation, our team keeps up with

regular posts and we continue to advertise our page at
annual and regional meetings to new SETAC students.
We will soon host the first North American SETAC YES
meeting in February 2016, which will be an opportunity
to expand on the content associated with the #SETACYES hashtag and to continue conversations about the
benefits of being involved in the Society.
The Students of SETAC are also at the forefront of
enhancing the online presence of the Society as a whole
by working with the SETAC office. At the SETAC Vancouver meeting, SETAC and NASAC members facilitated
a Reddit Ask Me Anything while recruiting scientists at
the meeting to answer questions fielded by this online
community. We will continue to explore this forum at
future SETAC meetings as a way to better link our conferences to public outreach activities.
6. Refine your message and explore new platforms. As
we continue to evaluate what types of content our followers like to see on our pages, we are also looking ahead to
future goals for our group. Our next social media initiative
will focus on communicating with new audiences, particularly younger students. Our first initiative is outreach
to students using a Students of SETAC blog. Our audience
will be high school and undergraduate students interested
in environmental science. The goal of the blog is to communicate what it is like to be a graduate student/scientist
with the hopes that the blog will get younger students
interested in environmental science. This blog will include
posts by Students of SETAC about their research and dayto-day activities in the lab. The blog will include dialogue
boxes where high school and undergraduate students can
ask the researcher questions to create a back-and-forth
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SETAC continues to integrate social media into annual
meeting activities, members will likely continue to recognize the importance of using social media for science communication among themselves and with the public.

Conclusions
In an increasingly global world which is overflowing with
information, different social media platforms have the
strong potential to promote scientific results and achievements, connect with peers, and interact with the general
public. Environmental scientists in particular should use
this opportunity due to the impact of this type of research
which connects society to so many important parts of our
world, from the air we breathe to the foods and products
we bring into our homes. The initiatives by the Students
of SETAC provide an example of how a strong and active
social media presence with clearly defined outreach goals
can be used to disseminate information and reach a target audience. We propose that this guide for using social
media in the environmental sciences can be adopted and
used by different research groups, laboratories, and other
types of science-related societies and communities.
Abbreviations
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Fig.3 Average reach (number of unique users who have seen any
content associated with the page) and clicks by users in posted links,
pictures or status updates (top), and average number of likes, com‑
ments and shares (bottom) of different post types of the Students of
SETAC Facebook Page

dialogue about the topics. The blog will also incorporate
engaging videos such as lab tours and field work demonstrations. While the blog is still currently under development (December 2015 target release), we have worked on
our ideas with high school teachers in order to understand
the most classroom-friendly designs and types of content.
Other Students of SETAC social media-related initiatives have also included a social media professional training
course at the 2013 SETAC North America annual meeting
in Nashville, Tennessee. This course was proposed as an
idea and supported by the SETAC North America Board
of Directors and was taught by members of NASAC and
SAC Europe. The structure of the course followed the main
points of our guide for using social media. We discussed
specific platforms including Facebook, ResearchGate,
LinkedIn, Twitter, and Mendeley. We will now focus future
efforts on formatting the professional training course as a
SETAC webinar, online course, or noon-time seminar. As
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