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Abstract

The landscape of contemporary media presents challenges and opportunities for science
writers and communicators. These issues have not yet been fully understood. This paper
presents the findings of collaborative work conducted to identify the growth in numbers of
social media communicators who are writing about science for the Canadian public. We used
emerging media research tools, including Altmetrics, and traditional survey tools. Our goal was
to help Canada’s professional member associations—Science Writers and Communicators of
Canada (SWCC) and the Association des Communicateurs Scientifiques du Québec (ACS)—
map the changing science communication landscape in Canada. Using an online survey tool,
we compared survey responses from social media science communicators we identified to
those of professional science communication members of SWCC and the ACS. We found that
Canadian social media science communicators were younger, were paid less (or not at all)
for their science communication activities, and had been communicating science for fewer
years than other science communicators. They were more likely to have a science background
(rather than communication, journalism or education) and were less likely to be members of
professional associations. They tended to communicate with one another through their own
informal networks. These findings provide professional science communication organizations
in Canada with an empirical base from which to develop training, support and outreach
activities aimed at improving the quality of public engagement with science in Canada.
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1. Introduction

The rise of social media, starting in the first
decade of the 21st century, poses new chal-
lenges and opportunities for science commu-
nication that are not yet fully understood.
The birth of the ‘post-truth’ era has come at a
time when science is being made more public
than ever before (Piwowar et al., 2017). The
so-called Web 2.0 provides the public with
access to content and the ability to produce,
share and respond to content. The traditional
communication that occurs between members
of scientific communities has also been
affected by more public access to data and
scientific information. Science communica-
tion has been transformed as multiple sources
of information emerge. This could be seen as
creating more dialogue between science and
society and more collaborative work between
non-experts and scientists (that is, citizen
science), leading to what some consider to be
more democratic access to knowledge and the
redistribution of power (Delfanti, 2010).

However, having public access to informa-
tion may not be enough to transform the
culture of science, which involves how science
appears, is perceived and is communicated in
society. The proliferation of science informa-
tion produced by many different actors poses
challenges for determining the credibility of
sources and the accuracy of content. As the
boundaries between scientists, journalists
and the public become blurred, Brossard and
Scheufele (2013) urge scientists and social
scientists to develop better understandings of
how the public interacts with scientific infor-
mation to develop more effective strategies
for communicating science online.

As Schiele (2018: 21-22) concludes:

Unlike the outmoded conception of [the public
communication of science and technology] as
an exercise dispensing would-be neutral truths
to a so-called lay audience, only an approach
that fosters a confrontation of ideas between
actors engaged in a reflection yields a critical
appropriation of knowledge in a world governed
by complexity.

2. The changing landscape of
science communication

Science journalists have long been recognized
as credible agents for transferring knowledge
to society, leading them to be considered as
elite journalists (Henningham, 1995; Blum
et al., 2006). Recently, however, the number
of full-time science journalists has declined
in many countries, leading some researchers
to argue that high-quality science coverage
has declined too (Saari et al., 1998; Schéfer,
2017). In addition, researchers have noted
that, as the number of science journalists
dwindles, science communication is moving
from traditional media outlets to online
channels (Brumfield, 2009; Allan, 2011; Fahy
and Nisbet, 2011). Bucchi (2013) argues that
changing media conditions, which include
the loss of media filters and processes to
guarantee the quality of information, have led
to a ‘crisis of mediators’.

The new media landscape undeniably pre-
sents new challenges for communicators. For
example, science communicators have reported
a greater need for images and videos to
convey complex scientific content (Pinholster
and O’Malley, 2006). There are also additional
demands on communicators’ time, as audiences
become content producers or co-producers.
There is also a greater need, in many cases,
for collaborative work with scientists to
gain exclusive access to information (Fahy
and Nisbet, 2011). Science communicators
working mainly in social media environments
may also have different interpretations of
information quality, accountability and pro-
fessionalism. For example, Schmidt (2014)
has found that social media communicators
are more likely to select and display informa-
tion according to personal relevance, that their
content explicitly addresses people in their
networks (rather than an amorphous public)
and that their content also tends to be more
conversational, rather than transmissional.
Recent research into the work of scientists
as communicators on social media and blogs
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has also identified a number of motivations
for ‘scientist’ communicators on social media,
including self-promotion and influencing
public opinion and political decision-making
(Allgaier et al., 2013; Besley, 2014; Liang
etal., 2014; Peters et al., 2014; Trench, 2012).

Overall, research points to an increasing
role for scientists and others in online science
communication activities (both a consequence
and a cause of the reduction in science
journalism). This changing landscape has led
some to call for greater public outreach and
engagement from these new perspectives
(Nisbet and Scheufele, 2009). Bucchi (2017)
calls on researchers and institutions to take
greater responsibility for producing high-
quality science communication and critiquing
science where that is needed. If discussions
about science in society are to be democratic,
he argues, then greater recognition and support
may be needed for the growing number of
people working outside institutional structures
who communicate science in the contemporary
media landscape.

In practice, however, the authority and
production of content remains with scientists
(Besley, 2014) and journalists (Brumfield,
2009). In addition, Peters et al. (2014) empha-
size that using social media to communicate
science does not necessarily mean finding
new ways of producing new content, but
rather new ways of sharing it. They argue that
the new platforms offer ‘new opportunities
and options for science to communicate with
the public’ (p. 752). Social media platforms
may provide an increasingly open space for
sharing different perspectives and creative
endeavours for a wide range of communica-
tors, including research students, artists and
communicators who refer to themselves as
YouTubers, Instagrammers and storytellers.

At the same time, journalists have also
adapted to the new forms of public interaction
as a way to invest in more participatory
relationships and avoid losing readers and
viewers (Holliman, 2011). As the social
relevance of science gains prominence,

Holliman argues (p. 4) for the need to better
engage science and society in digital spaces:

As science communication teachers, trainers
and researchers we need to facilitate strategies
where scientists and citizens can engage with
the development of digital stories about the sci-
ences, how they are represented in the digitally
mediated public sphere, and how audiences
consume and respond to them.

While he focuses on dialogue between sci-
entists and the public, it is equally important
to consider the social network of science
writers and communicators. If, as Weingart and
Taubert (2017) argue, trust in science relies
on trust in science communication, then an
important focus of research is identifying
who is communicating science in the changing
social media landscape. It is also important
to understand what high-quality science com-
munication looks like for these communica-
tors. This may help inform the activities of
the professional member associations.

3. The science communication
landscape in Canada

As in many other countries, Canada’s science
communication reflects the early profession-
alization of science-writing and broadcasting.
In addition, increased government invest-
ments reflect the recognition that economic
and social progress cannot be separated from
science and technological progress (Schiele
and Landry, 2012). During the latter part of
the 20th century, science communication
in Canada focused on informing the public,
promoting scientific careers to support eco-
nomic development, and increasing science
literacy in the Canadian population.

More recently, Canadian science communi-
cation has focused on public engagement,
knowledge co-creation (Einsiedel, 2008), and
a ‘science in culture’—or thinking about how
society talks about science (Schiele, 2018).
Science communication practices have taken
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a ‘dialogic’ turn—a term applied by Einsiedel
(2008) and documented by others (Phillips,
2011; Fahy and Nisbet, 2011; Braun and
Konninger, 2017). Dialogic science commu-
nication moves beyond ‘translating’ scientific
knowledge for the public and recognizes
people’s need for direct engagement with
each other in scientific processes and involve-
ment in policy formation (Bucchi, 2008;
Stilgoe et al., 2014). That is, a dialogic
approach calls for the greater willingness and
capacity of science communicators to engage
with hard-to-reach audiences. Many of these
science communication engagement activities
are now initiated or conducted wholly online.

Canadian journalists are also seeing a
change in how people prefer to receive news.
In 2018, 74% of the Canadian population spent
between three and four hours online daily,
and nearly 61% of Canadians used social
media and the internet to search for news
and reports of current events (CIRA, 2018).
Canadians prefer to be informed through the
media, but at their own time and with little or
no cost to themselves (Public Policy Forum,
2017).

Concurrent with the recent rise of social
media communication has been a reduction
in federal and provincial government support
for science and science communication in
Canada (Boon, 2017). Yet scientific research-
ers in Canada are increasingly pressured to
demonstrate research impact as part of the
current audit culture of research institutes and
universities, prompting many to take on roles
as ‘scientist’” communicators in social media
settings. Along with the dissemination of
science through social media, another factor
is the blurring of boundaries between institu-
tionalized journalism and communication
systems (Rollwagen et al., 2017). Many
former science journalists now work as free-
lancers. In 2015, Rollwagen et al. surveyed
Canadian journalists to explore the impacts
of the changing media landscape. They found
that some of the greatest impacts on the work
of journalists were procedural, including

access to information, journalistic ethics,
media laws and regulations, available news-
gathering resources, and time constraints.
Many of these procedural influences are quite
feasibly different for science communicators
working online and outside mainstream
journalistic systems.

Professional member associations in Canada
recognize that they play an important role
in supporting critical innovation in science-
writing and communication. Science Writers
and Communicators of Canada (SWCC;
founded in 1971) is paying close attention to
these issues. After much debate over many
years, the organization recently changed its
name from the Canadian Association of
Science Writers to recognize its changing
membership base and the important role
of science communicators in Canada. Both
SWCC and the Association des Communica-
teurs Scientifiques du Québec (ACS; founded
in 1977) are keenly interested in who is com-
municating science in Canada and how, so
that they can better develop new policies and
practices. These are two of the most relevant
organizations for science communicators in
Canada.

Here, we report on the findings from surveys
of SWCC and ACS members about their
communication practices. We compare their
responses to those gathered from Canadian
social media communicators, who were iden-
tified through social media mapping methods.

4. Identifying social media science
communicators in Canada through
social media mapping

Veltri and Atanasova (2017) argue that, due
to the hybrid and changing nature of social
media platforms, science communication
researchers have reached little agreement on
how to study social media or what can be
achieved from its study. They advise research-
ers to draw on various complementary theories
and accompanying methods.
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We began this project by identifying
Canadian science communicators on Twitter
and Instagram, which are two of the most
popular social media platforms in Canada
(Barata et al., 2018). For Twitter, we obtained
data from Altmetrics.com, which produces
alternative metrics to track how papers are
shared on social media and other online plat-
forms such as Wikipedia, news outlets, blogs
(Priem et al., 2010; Adie and Roe, 2013).
We identified Twitter science communicators
with the tag ‘science communicators’ using
geolocation to narrow the population down
to Canadian communicators. We gathered
855,016 tweets between 2015 and 2016 and
then tracked keywords and #hashtags related
to ‘science communicator’, in both French
and English, on the biographies of Twitter
handles. After cleaning the data, we identified
a total of 197 unique Twitter IDs.

We used Netlytic software, developed by
Ryerson University in Canada, to identify
Instagram communicators. General geoloca-
tion on Instagram is reported to be around
6%, so we extracted different sets of data
using four hashtags: scicomm, commsci,
vulgarisation and sciart. We also tracked key-
words related to Canada in the biographies
of Instagram users as a way to identify their
geolocation (provinces, capitals, as well as
#cdn, Canadian). After cleaning the data, we
identified 59 Instagram science communicators
posting from Canada.

The geographical patterns of science com-
municators affiliated with the two professional
associations and those identified through social
media methods were similar, with strong
concentrations in the provinces of Ontario,
Quebec, and, to a lesser extent, British
Columbia.

5. Surveying science
communicators in Canada

We invited science communicators identified
through Twitter and Instagram, together with

SWCC and ACS members, to complete an
identical online survey. The survey was
designed to compare the demographics of
these populations, their activities related to
science-writing and communication, their
attitudes towards science-writing and com-
munication, and their social media practices.
We sent out an initial survey invitation and
three reminders. We had responses rate of
over 25% for each population group (143/524
or 27% of SWCC members; 87/309 or 28%
of ACS members, and 74/256 or 29% of
social media communicators identified through
Altmetrics and Netlytic).

We conducted quantitative data analysis on
the responses we received using IMB SPSS
24 statistics software. Qualitative data from
the open-ended questions was coded using
NVivo 11 qualitative analysis software. Data
is reported below as descriptive statistics
and associations through cross tabulations
(chi square).

6. Demographic comparisons

As Table 1 shows, the demographics of the
SWCC and ACS respondents were similar.
The ACS group had the highest proportion
of respondents who were paid employees, and
the social media respondents we identified
through social media mapping had the lowest
proportion. Over 40% of social media group
respondents identified through Altmetrics
and other online mapping tools were not paid
for their science-writing and communication
work.

Compared to professional association
members, the social media communicators we
identified through new media mapping were
more likely to be female. SWCC respondents
were more likely than respondents from the
social media group to indicate that they earned
more than C$50,000 per year (approximately
US$37,000) for science-writing or communi-
cation work and were more likely to have
10 or more years of experience in the field
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Table 1: Relationships between survey respondents from each group and demographic variables

Categories and variables (HA:CSS 7) (Sl)vlcf:;) So;;ai r;l:)d 1@ X2 P value
Gender
Female 53 97 59 8.31 .016
Male 32 44 12
Did not answer 2 2 3
Age range
30 or less 11 19 31 41.59 .000
3140 28 33 26
41 or more 46 90 17
Did not answer 2 1 0
Province/territory
Ontario 0 70 50 261.81 .000
Quebec 86 8 3
Other 0 63 20
Did not answer 1 2 1
Employment type
Employed 49 66 15 41.07 .000
Self-employed/freelance 20 41 18
Unemployed/unpaid 11 13 28
Other 7 19 13
Did not answer 0 4 0
Average income
C$50,000 or less 31 48 30 11.77 .019
C$50,001 or more 36 59 12
Prefer not to say 5 17 4
Did not answer 15 19 28
Years of experience
2 years or less 9 10 14 43.06 .000
2-5 years 17 29 28
6-10 years 17 27 24
10 years or more 43 77 7
Did not answer 1 0 1
Primary income
Yes 52 72 30 8.67 .013
No 29 65 44
Did not answer 6 6 0
Primary occupation
Yes 55 84 33 8.98 011
No 27 52 41
Did not answer 5 7 0
Science education background
Yes 46 62 51 19.40 .000
No 40 59 10
Did not answer 1 22 13

Informal network membership 60 20 51 34.54 .000
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when compared with respondents from the
social media group. There were no significant
differences between SWCC members and
respondents from the social media group in
terms of respondents’ main source of income.
However, SWCC members were more likely
than social media group respondents to state
that science-writing or communication was
their primary occupation.

Respondents from the social media group
were less likely to have a professional back-
ground in areas other than science (that is,
in journalism, communication, education,
public relations or marketing). However, there
were no significant relationships between
these groups in terms of the level of training
they had received (certificate, degree, gradu-
ate study and so on). The number of social
media respondents who belonged to a profes-
sional science-writing or communication
association was much smaller than the
number of respondents from the SWCC group.
We could not demonstrate a statistical differ-
ence because we asked respondents only
to name the professional associations they
belonged to, so numbers were based on
counting those respondents who named a pro-
fessional association. Only 14/74 respondents
from the social media group indicated that
they belonged to a professional science-
writing/communication association. However,
social media group respondents were more
likely than SWCC members to be involved
in an informal network of science writers
or communicators. Those networks included
informal social media groups, local event
groups or groups that informally got together
face to face, and ongoing meetings with trusted
colleagues and alumni from university and
college courses.

7. Communication purposes,
challenges and values

The main purpose SWCC members gave
for science-writing and communication was

increasing public awareness, while ACS
members stated that their main purpose was
helping the public form opinions. Social
media group respondents nominated quite
mixed purposes, but when the three groups
were compared, the patterns were not signifi-
cantly different at P < 0.05. Similarly, any
differences we identified in the patterns of
findings associated with the key challenges
facing science-writing and communication
were not statistically significant. All science
writers and communicators identified major
challenges associated with funding and time
(Table 2).

In an open-ended question, we asked
respondents to describe what made science-
writing or communication ‘good’. For all
three groups, accuracy was nominated as
one of the top five values. Both members of
the social media group and SWCC members
focused on science-writing/communication
that was engaging, relatable and clear. ACS
members were the only ones to use the term
vulgarized, which refers to the use of non-
specialized language. Other words associated
with ‘good’ science-writing/communication
for ACS members were targeted, rigorous,
and entertaining. SWCC members used
words associated with storytelling. Respond-
ents from the social media group particularly
focused on science-writing/communication
that was appropriate to their audience, in
terms of language choice.

We also asked respondents to cite up
to three groups or individuals who, in their
opinion, were engaging in good science-
writing and communication practices. In
comparison to the social media group of
communicators, SWCC and ACS respondents
focused more on mainstream journalists,
traditional publications and broadcast media.
Respondents from all groups included com-
municators and organizations that aimed
their activities at schools and young people,
including museums and science centres, and
outreach activities from universities and
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Table 2: Purposes of and challenges for science communication

. . ACS SWCC  Social media
Categories and variables (1=87) (n=143) (n=174) X2 P values

Purposes for communicating science

Inform public opinion 26 9 9 55.65 .000
Public awareness 15 28 12
Public engagement 2 27 13
Public enjoyment 8 10 7
Scientific literacy 17 12 13
Share science 13 11 7
Other 5 39 13
Did not answer 1 7 0
Adhering to institutional rules/norms
Yes 18 19 5 5.94 .051
No 65 112 62
Did not answer 4 12 7
Competition
Yes 4 47 24 28.80 .000
No 79 84 43
Did not answer 4 12 7
Public criticisms or conflict
Yes 4 9 8 2.85 241
No 79 122 59
Did not answer 4 12 7
Quality of new media content
Yes 9 31 18 7.18 .028
No 74 100 49
Did not answer 4 12 7
Time to engage on social media
Yes 17 44 37 19.88 .000
No 66 87 30
Did not answer 4 12 7
Time to publish content
Yes 34 44 38 9.79 .007
No 49 87 29
Did not answer 4 12 7
Generating income
Yes 26 49 42 16.81 .000
No 57 82 25
Did not answer 4 12 7
Funding
Yes 51 41 30 18.86 .000
No 32 90 37
Did not answer 4 12 7
Keeping up with technology
Yes 13 21 5 3.04 219
No 70 110 62

Did not answer 4 12 7
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Table 2: (Continued)
Categories and variables (nA:CSS 7) (:\:Nlczg) So(c;ai I;lj)d 2 x P values
Managing conflicting interests
Yes 7 15 5 1.00 .607
No 76 116 62
Did not answer 4 12 7
Overcoming distrust in science
Yes 18 31 24 4.54 .104
No 65 100 43
Did not answer 4 12 7
Overcoming distrust in new media landscape
Yes 2 14 12 10.07 .007
No 81 117 55
Did not answer 4 12 7
Relying on PR material for content
Yes 4 6 6 1.75 417
No 79 125 61
Did not answer 4 12 7
Relying on social media algorithms
Yes 21 15 21 12.68 .002
No 62 116 46
Did not answer 4 12 7
Using language of source materials
Yes 12 5 3 9.63 .008
No 71 126 64
Did not answer 4 12 7

research institutes. Respondents from the
social media group particularly emphasized
the work of ‘scientist’” communicators who
aimed their communication at adults through
social media and broadcast media, such as
Samantha Yammine (a PhD candidate at
the University of Toronto, who particularly
targets young women via Instagram), Vicky
Forster (a childhood cancer survivor, now a
research scientist at the Hospital for Sick
Children [SickKids] in Toronto, who commu-
nicates via Twitter), Tim Caulfield (a professor
at the University of Alberta and the host
of the documentary series 4 User'’s Guide
to Cheating Death), and Jennifer Gardy (an
assistant professor at the University of British
Columbia, who makes regular appearances

on the Canadian Broadcasting Corporation’s
documentary series The Nature of Things).

SWCC and social media respondents also
noted the good practices of emerging English-
language independent online publications
aimed at all ages, such as the blogging plat-
form Science Borealis and Hakai magazine.
They also recognized science communication
aimed at adults through YouTube and podcasts
such as AsapSCIENCE (a YouTube channel
created by Mitchell Moffit and Gregory
Brown, posting weekly videos that touch on
many different science topics) and Jonathan
Jarry (a science communicator with McGill
University’s Office for Science and Society,
who hosts a YouTube show called Cracked
Science and co-hosts the podcast Body of
Evidence).
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8. Social media communication
practices and audiences

Unsurprisingly, respondents identified through
the social media mapping work were more
prolific users of social media for science-
writing and communication compared to
members of the ACS and SWCC. We could
not identify statistically significant patterns in
the use of particular social media platforms
because the number of respondents from
the professional associations who nominated
particular platforms was small. However,
first preferences for all groups were divided
between Twitter and Facebook. Social media
group respondents in particular appeared to
actively engage in the range of social media
platforms we asked them about: Twitter,
Facebook, YouTube, Instagram, Google+,
Tumblr, Pinterest and Snapchat. SWCC
respondents who used social media were
more likely to receive funding for social
media activities (23/67 respondents) than
respondents in the social media group (7/57
respondents) (¥*(2) = 9.00, P = 0.011). Over
75% of respondents from the group identified
through social media mapping (50/57
respondents) stated that their social media
activities were self-funded or unfunded.
Finally, we coded responses to an open-ended
question asking respondents in the three
groups to explain why they used social media
for science communication. Of the top four
responses, the first three were common across
the three groups:

1. The broad reach of social media

2. Targeting or engaging with particular
interested audiences or communities

3. Being able to see social media users
interact with each other

4. Marketing or promotion purposes.

In addition, SWCC respondents indicated
that they used social media for science
communication because it was enjoyable. ACS
members also indicated that they also used

social media for networking, while social
media group respondents used it for maintain-
ing professional connections.

9. Discussion

In this study, we set out to compare survey
responses from professional member associa-
tion respondents to those of science commu-
nicators identified through social media
mapping. The aim was to help inform
Canada’s professional member associations
about who is operating in Canada’s changing
science communication landscape. We were
also prompted by calls for greater recognition
of public engagement and science outreach
activities occurring through social media
(Nisbet and Scheufele, 2009) and calls for
researchers and research institutions to take
greater responsibility for the quality of science
communication content and to provide
critiques when required (Bucchi, 2017). The
findings of this project directly respond to
those calls.

The respondents we identified through
social media mapping were demographically
different from professional association mem-
bers in many ways. Many were ‘scientist’
communicators or others participating in
science communication activities in unpaid
or self-funded capacities. Of particular impor-
tance, most of the social media science
communicators were not affiliated to a pro-
fessional science communication member
organization. They relied more on informal
networks to connect with others doing similar
work, indicating concurrent streams of activ-
ity between professional and informal science
communication networks in Canada. These
findings are important for those involved
in science communication training and
accreditation programmes.

We also identified some commonalities
across the groups that could represent oppor-
tunities for greater connection between these
communities and opportunities to bring these
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communicators together. Peters et al. (2014)
particularly emphasize the importance of
recognizing the opportunities provided by
social media environments. We found that
social media communicators and those who
belonged to professional member associa-
tions faced similar challenges: time and fund-
ing were the biggest challenges for all groups.
Accuracy in science-writing and communica-
tion was a key value for respondents from all
groups, as were traditional journalistic values
(relevance, accessibility, storytelling, inde-
pendent research, and credible/trusted sources
of information). Language choices (that is,
style) associated with user engagement were
particularly important for social media com-
municators. We view these commonalities
as opportunities for professional member
organizations to engage social media commu-
nicators on shared professional standards.

Canada’s professional science communica-
tion associations could use the findings of
this study to inform their future activities,
including encouraging a diversity of science-
writing and communication practices (without
conflating science journalism and communi-
cation), making stronger connections with
existing informal networks, providing better
networking opportunities for science writers
and communicators who are working with
social media platforms, and promoting the
work of freelance science writers and social
media communicators.

These organizations could create closer
relationships with social media communica-
tors to better understand their professional
practices and career trajectories, and exchange
experiences on social media, especially con-
sidering the variety of media and language
used by those science communicators. They
could use this information to further strengthen
Canada’s professional science communication
and writing communities, helping to develop
training courses for members and themes for
future professional conferences related to
social media norms and practices. As Schicle

(2018) states, the interface between individual
expectations and timely access to information
is an important focus for science communica-
tors who wish to understand how social
media spaces can better function as venues
for deliberative discussion.

As time and funding were particular con-
cerns for all science communicators working
in social media environments, future research
could investigate how social media commu-
nicators are balancing the concerns of gener-
ating income and increasing demands on their
time with producing accurate and engaging
science-related content. Building on the work
of Rollwagen et al. (2017) and findings from
this study, future research could also investi-
gate the professional norms and conduct (such
as hype, accuracy and conflicts of interest)
of communicators identified through social
media mapping efforts.
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