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Abstract. Social media refers to apps or websites that allow its users to connect and exchange
data via the Internet. The rise of social media platforms has created great opportunities
for open science, including exchanging scientific knowledge and communicating in more
interactive ways between researchers and with the general population. Therefore, scientists
are increasingly using multiple platforms of social media for communication in science.
Through a content analysis of related articles published in academic journals, this paper
would offer an overview of how scientists have been using various social media platforms
for science communication purpose. A review of existing literature revealed that over the
past decade, several social media platforms have been used to disseminate the research
results outside of academia and increase public engagement. Besides, scientists also use
social media to create scholarly connections, share and discuss their research findings and
ideas with the scientific community across the globe, as well as to stay update with changes
in science communication. Facebook*, Twitter, ResearchGate, Academia.edu, and blogs
are the most commonly used platforms by scientists. The current paper can help better
understand how scientists are currently using social media as a medium for communication
inside and outside the scientific world.
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Introduction. Social media is growing rapidly with billions of users worldwide and
this number keeps on growing. According to the report of Statista, over 3.6 billion
Internet users were using social media in 2020. In 2025, it is estimated that the number
of social media users worldwide will increase to around 4.41 billion. On average, people
spend 144 minutes per day on various social media platforms, up more than 30 minutes

*Recognized extremist and banned in Russia.
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since 2015". These statistics demonstrate social media has become a significant part
of our lives.

Social media has changed many major areas of human activities, as well as the
academic environment [Ngai et al.]. The research by Ecklund and co-authors reported
that nearly half of allacademic scientists were engaged in social media [Ecklund et al.].
Scientists are increasingly their use of social media as a tool to communicate both
within and beyond the scholarly community. Scientists in particular use different social
media platforms to search, organize, share ideas, resources, and support research
communications.

Along with the numerous literature presents a broad picture of the current practice
of science communication on social media, it is in this interest that this paper reviews
and analyses relevant studies to provide a clearer understanding of how scientists
are using social media to create scholarly connections, share research findings, and
communicate with the public. To elucidate on this goal, the research question of this
current paper is “How are scientists using social media for science communication?”.
This paper would benefit scientists and interested readers by adding to the general
understanding of social media usage in science communication.

This paper's structure is as follows: first, the methodological approach is described.
Then, the terms “social media” and “science communication” are clarified. Next, from
the literature review conducted, the use of social media for science communication by
scientists is presented. Finally, a conclusion is given.

Methodology. Based on research question, articles related to social media
in scientific communication were identified and gathered from Google Scholar? -
a specialized search engine, designed to locate scholarly literature available from
academic publishers, professional societies, preprint repositories, and academic
libraries, as well as scholarly articles available via the Internet [Reitz]. To offer an
overview of related literature, the keywords of “social media” and each of the terms
“Science communication”, “Communicationin science”, “Communication in research”
were used to search for related articles. Articles came up on the first five pages of
a Google Scholar search results list were then read through to make sure they are
relevance to the subject of this paper.

Review and analysis

The meaning of social media and science communication. Itis worth clarifying
the terms “social media” and “science communication” to proceed further. Social
media was first known when Jim Ellis and Tom Truscott from Duke University created

' Statista (Jan 28, 2021). Number of global social network users 2017-2025 [el. source]:
https://www.statista.com/statistics/278414/number-of-worldwide-social-network-users/
(accessed: 09.09.2021).

2 Google Scholar [el. source]: https://scholar.google.com (accessed: 10.08.2022).
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Usenet, a worldwide discussion system to post public messages, was created in 1979
[Edosomwan]. After that, the use of social media became prevalent soon after the
advent of Web 2.0 [Kaplan, Haenlein]. Although there are several definitions of social
media, there remains a lack of the formal definition [Weller]. The oft-cited definition
by Kaplan and Haenlein, “Social media includes a different kind of Internet-based
applications which build the ideological and technological foundations of Web 2.0,
and allow user to create the content and exchange that with other people through the
Internet” [Kaplan, Haenlein: 61]. This definition limits social media to digital technologies
emphasizing content and engagement created by users. The primary advantages of
social media are reaching out, spreading content, and interactivity between users.
Social media can take the form of social networking site (e.g., Twitter, Facebook*,
LinkedIn*), blog (e.g., Tumblr, Wordpress, Blogger), discussion forum, content sharing,
video sharing (e.g., YouTube), social bookmarking (e.g., Digg, Reddit), podcasts, and
wiki [Sharma, Verma]. Among them, social networking sites are now more popular than
the others. Social networking sites allow its users to develop friendship environment
and share a variety of information online [Boyd, Ellison]. The most widely used social
networking sites are Facebook*, Twitter with millions monthly active users each'. With
more than 2.9 billion monthly active users as of the second quarter of 2022, Facebook*
is currently the largest social networking site worldwide?. Likewise, Twitter has become
one of the most successful social networking site at the moment. In 2024, it is estimated
that there will be around 340 million active users, up from 322 millionin 20213, Notably,
social media when compared to traditional mass media is different in some aspects:
firstly, social media involves all four prototypes of communication; secondly, now
everybody can create and publish contents through social media; thirdly, the publication
of information through social media can be done anytime [Jensen, Helles; Adornato].
These differences emphasize the right to produce and provide information for everyone
on social media. To sum it up, Table 1 summaries the primary elements used to define
social media.

Science communication is defined as “the use of appropriate skills, media, activities,
and dialogue to produce one or more of the following personal responses to science:
Awareness, Enjoyment, Interest, Opinion-forming, and Understanding” [Burns,

* Recognized extremist and banned in Russia.

' Statista (Sep 10, 2021). Most popular social networks worldwide as of July 2021, ranked
by number of active users (in millions) [el. source]: https://www.statista.com/statistics/272014/
global-social-networks-ranked-by-number-of-users/ (accessed: 14.09.2021).

2 Statista (Aug 22, 2022). Number of monthly active Facebook users worldwide as of 2nd
quarter 2022 (in millions) [el. source]: https://www.statista.com/statistics/264810/number-
of-monthly-active-facebook-users-worldwide/ (accessed: 21.09.2022).

8 Statista (Jul 27, 2022). Number of Twitter users worldwide from 2019 to 2024 (in millions)
[el. source]: https://www.statista.com/statistics/303681/twitter-users-worldwide/ (accessed:
21.09.2022).
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Table 1. The elements often used to define social media

Element Explanation

Creation and dissemination of content | User can create and share content

Interactivity User can make reaction, comment, and share
posts

Convergence Multimedia (posts include but not limited to texts,
photos/images, videos, links, etc.)

Speed Posts are accessed readily once uploading is
complete

Cost Mostly popular social media platforms can be
used/ accessed free

Reach and numbers Social media gets rid of geographical barriers. It
connects people globally

O'Connor & Stocklmayer: 191]. Kulczycki classified two types of science communication
by recipients groups [Kulczycki]. First, the “external communication science” is
addressed primarily to non-scientists. The first type of science communication is
explaining and disseminating scholarly research through the publication of popular
science texts, the organization of science festivals, and the creative images of science
and scientist. Second, the “internal communication science” is addressed mainly
by professional researchers. The second type of science communication includes
publishing research articles, scientific blogs, management, and social networking
sites for scientists.

Social media is growing and the number of social media users is increasing as
well. Importantly, social media provides scientists the optimal medium for sharing
information, creating online scientific communities, engaging different groups of people,
and a place for interactivity. Therefore, scientists have realized the importance of using
social media in science communication [Habibi, Salim].

The current use of social media in science communication. Millions of Internet
users around the world are constantly sharing knowledge and information on social
media. Scientists also integrate with this trend. Communication via social media has
become crucial and essential to distributing scientific information amongst researchers
and the public. A survey of 3,748 American scientists conducted by the Pew Research
Center in January 2015 reported that 47% of surveyed scientists discussed science
or read about scientific developments through social media'. Another survey of 587
scientists from 31 countries found that Twitter, Facebook, and LinkedIn were the most
widely used platforms by scientists, particularly by 88%, 82%, and 66%, respectively

"Rainie L., Funk C., Anderson M. How scientists engage the public. Pew Research Center
(February 15, 2015) [el. source]: https://www.pewresearch.org/science/2015/02/15/how-
scientists-engage-public/ (accessed: 14.09.2021).
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[Collins et al.]. In addition, scientists were also increasingly interested in WordPress,
ResearchGate, Tumblr, Blogger, Academia.edu, and more.

Use for communicating with the public. As mentioned above, science
communication of the first type refers to activities in which scientists disseminate the
results of their research outside of academia. The involvement of scientists in social
media helps promote scientific achievements, increase the prestige of scientific activity,
and strengthen the authority of scientists in society. Being good science communicators
can help explain the importance of science, its impacts, and its uses in our lives more
effectively. It also helps educate citizens concerned about threats facing people and
the planet to better shape the direction of policymaking [Jucan M.S., Jucan C.N.].

Science communication researcher Mojarad emphasized that the job of a scientist
inthe social media age includes researching, teaching, and championing the messages
of science [Mojarad: 1363]. Scientists need to be good at putting their ideas into writing
and know how to post them on various social media platforms. There is no doubt that
social media makes research results as widely available and accessible. In the past,
science communication has been disseminated to the audience through traditional
mass media such as books, newspapers, magazines, television, and radio. This process
is ‘one-to-many’ communication — ‘one’ person (for example, the author of a book)
simultaneously to many people (the audience). The commonality in traditional mass
media tools is a barrier between scientists who disseminate ideas or information and
their audience. Social media, meanwhile, allows different modes of communication
(one-to-one, many-to-one, one-to-many, many-to-many) depending on how individuals
wish to connect [Jensen, Helles]. Therefore, scientists will be more effective in bringing
the scientific world to the masses by improving communication via online interactions.

Scientists choose multiple platforms such as Facebook, Twitter to reach a global
audience. In addition, blogs play a significant role in increasing public understanding
of science [Collins et al.]. Although there are different types of online discussions and
shared content, scientists in various disciplines share published articles, exchanging
scientific knowledge, posting updates from conferences, or circulating information
about professional opportunities and upcoming events mainly via Facebook, Twitter,
and blogs. For instance, Haustein analyzed 24 million tweets linking to scholarly
documents and found that most tweets linking to articles appear shortly after publication
in academic journals [Haustein]. Additionally, most tweets include hashtags, mention
the title and a summary of the article that they refer to. Likewise, Facebook is used by
many scientists to share science with personally connected or interested colleagues,
friends, and family [Collins et al.]. It is noted that a formal style based on expert jargon
may be difficult or even impossible to understand by non-experts. Less complicated
and more informal, by contrast, can help readers better understand [Della Giusta et
al.]. Thus, on social media, scientists explain the world of science in a language that
can assist understanding by public members.
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Furthermore, communication on social media is a two-way dialogue between
scientists and the public. Therefore, scientists share research findings and learn about
the public’s opinions and needs based on their feedback.

Use for communication with the scientific community. In recent years, social
media has become a part of the open science movement by creating scientific social
communities called academic social networks, which refer to specialized platforms
designed for researchers to communicate, disseminate, and exchange science-
related information among the members involved [Elsayed]. Today, ResearchGate
and Academia.edu are considered two of the most popular academic social networks.
Both ResearchGate and Academia.edu are free of charge to use [Ovadia]. They allow
members to upload their works and follow the network activity of other users. Besides,
both sites provide publication analytics and facilitate the exchange of information.
In particular, ResearchGate is going viral with more than 20 million members’.
ResearchGate has an area for intra-institutional collaboration on projects used for
document sharing and commenting; however, collaborators must be invited [Ovadia].
Therole of academic social networks is not limited to sharing knowledge and exchanging
experiences only. These networks help researchers know the value of their works by
providing statistics concerning the use of uploaded papers and where researchers’
profiles can be viewed [Elsayed]. Academia.edu tracks several metrics, showing users
the number of times uploaded documents have been considered, the number of times
the researcher’s profile has been viewed, as well as the searches that led people to
their profile [Ovadial.

Twitter also is one of the most popular tools regarding interaction with the scientific
community. In a post restricted to 280 characters, Twitter users can share their thoughts
and upload images or shortvideos. Twitter post (tweet) caninclude hashtags to indicate
its topic, allowing people to find related tweets easily. Stillwell stated that Twitter is what
scientists need to connect, learn, and celebrate together [Stillwell]. Virtual discussions
can lead to social interactions in real life. Before meeting in person, conversations on
Twitter can help scientists get closer in aworkshop or conference setting. The scientist’s
impact can also be extended more widely in the research world through social media.
Tweets from conferences can introduce scientists to valuable content and thus provide
networking opportunities for users who actively post during meetings. Besides, Twitter
works as an information filter for scientists so that it helps scientists keep up with new
research developments [Bik, Goldstein]. For example, sharing research articles on
Twitter can inform scientists to interesting papers they may not have seen (e.g., articles
in journals tangential to their field or publications they usually do not read). Scientists
who follow conference tweets may be further introduced to new researchers with
relevant interests, especially early-career scientists and those new to Twitter. Thus,

"ResearchGate. About us [el. source]: https://www.researchgate.net/about (accessed:
10.09.2021).
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conference tweets can enhance in-person networking opportunities by expanding
these activities to online spaces.

Blogs focus on particular subjects written by scientists for scientists are becoming
common and serve as places for the exchange of ideas. In addition, presentation
sharing platforms (e.g., Slideshare) are commonly used to share presentations and
documents at conferences or talks.

Conclusion. Social media is undoubtedly an effective way to disseminate
information on science, discuss scientific reports, share personal experiences, and
keep up to date with relevant literature. Social media supports the exchange of scientific
information internally within the research communities and externally for outreach to
engage the public as well. Realizing quite quickly advantages of social media, some
popular platforms such as Facebook, Twitter, ResearhGate are being widely used by
the scientific community to boost their professional profile and serve as a public voice
for science. This paper is useful for those interested in the current practice of science
communication on social media. Understanding how scientists are currently using social
media may help further contextualize expectations for those who have not yet adopted
the practice. However, the current paper has restricted concentrate on a review of how
scientists use social media for science communication. In addition, the literature review
is not exhaustive. Future studies can discuss difficulties or challenges that scientists
may face with social media and how to overcome them. By doing this, we can see a
clearer picture of social media usage in the academic environment.
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m = = CouuanbHble Meama kak cpeia Hay4yHo KOMMYHVKaLIMK

3bioHr T.d. Y.

YHMBEPCUTET COLMAbHBIX U F'yMaHUTaPHbIX HAYK (BbETHAMCKINIA HALMOHANbHBIA YHUBEPCUTET),
XowwnmunH, BoeTHam.

AnHoTaums. CoupanbHble Meaya — NPUNoXeHus 1 Be6-cainTbl — NO3BONAIOT NONb30BATENAM
noaksto4aTbcs M 06MeHMBaTLCA AaHHbIMK Yepe3 MIHTepHeT. PocT nonynsipHocTy nnathopm
coumanbHbiX Meamna cospan 6osblivie BO3MOXHOCTM 0OMeHa Hay4YHbIMU 3HAHUSMU
MNMHTEPAKTMBHOO B3aIMOIEMCTBUS MEXIY MICCNEeA0BATESIIMU M MOSIb30BATESISIMU, y4EHbIE BCE
yaLLe MCMosb3YOT coLmarbHble Meaya. Ha 0CHOBE KOHTEHT-aHaNn3a cTaTeit, ony6InKoBaHHbIX
B HAY4HbIX XypHanax, aBTop npeaiaraet 0630p CAOXMBLLENCA NPaKTUKN UCMOIb30BaHNS
Pa3NMYHbLIXMIAaTGOPM CoLWaNbHBIXMEAVa A1 Hay4HbIX KOMMYHMKaLWiA. OB30p CYLLEECTBYIOLLET
nTepaTypbl Nokasarn, YTo 3a NnocfeaHee AeCATUNeTE HECKOIbKO MaThOopPM CoupanbHbIX
Me[va UCrob30BavCh AJ1S PACipPOCTPaHEHUS Pe3ybTaToB UCCEeA0BaHWIA 3a Npeaenamm
aKaJeMUYecknx KpyroB v NprBieYeHNss BHUMaHUS LIMPOKOA ayamTopumn. Kpome Toro,
y4eHble Takke MCMoSb3YIoT coLmalbHble Meama as co3aHns Hay4dHbIX CBsideit, obMeHa
1 06CyXOeHUs pPe3ynbTaToB CBOMX UCCNeN0BaHUiA U naei ¢ Hay4HbIM CO0BLLIECTBOM NO
BCEMY MU1PY, & TaKXe /151 TOr0, 4TOObI ObITb B KYPCE M3MEHEHWIA B HAYYHO KOMMYHMKaLIMN.
Facebook*, Twitter, ResearchGate, Academia.edu n 6noru asnsTCa Hanbosee 4acTo
1cnosnb3yemMbiMy niaTdopMamMn. 3Ta cTaTbsi TOMOXET JIYHLLE MOHSATb, KAk yHeHbIe B HACTOSILLIEE
BPEMS 1CMOJb3YIOT CoLaibHble Meaya B KAYECTBE CPeCTBa KOMMYHUKALMN BHYTPU 1 33
npeaenammn Hay4Horo Mupa.

KnioueBbie cnoBa: Hay4Has KOMMYHUKaLUUA, KOMMYHUKaLUWA B HayKe, Hay4Hasa I/IHd)OpMaLI,I/IFI,
counanbHble MeEONA
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