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From Trees to Bluebirds: 

Engagement and Framing Effecting the Communication of Conservation on Vancouver Island  

The study addresses how strategic social media messaging affects awareness and 

understanding of scientific discourse around conservation issues. The media effects literature 

suggests that conservation non-governmental organizations (NGOs) can increase message 

salience to encourage more people to self-identify with their goals; utilize framing to increase 

salience; overcome the rhetorical shortcomings of the culture of science as it currently exists; and 

use social media to its full potential for networking information spread and engagement. By 

looking at message construction, this project tested whether messaging can be aimed to increase 

understanding and engagement for target audiences—issues of central importance to most 

conservation NGOs.   

Some researchers argue that use of effective science communication methods can help 

NGOs increase public awareness, motivate action on conservation, and increase support for 

science-based policy-making and conservation efforts (Cvitanovic et al., 2015; McDonald, 

2009). Conservation NGOs conduct research on community ecology and population dynamics of 

endangered plants and animals, and also implement applied species and ecosystem recovery 

plans mandated under the Species at Risk Act (SARA). Motivated by a need to increase 

awareness of conservation issues, many conservation NGOs typically undertake public outreach 

through educational programs, periodic newsletters, and the development of naturalist and 

interpretive guides.  

Informing the public is a goal of disseminating scientific results (Parsons, 2013), but 

much of science outreach is communicated in an uninteresting manner to the layperson (Bucchi, 

2013) and without thought to audience engagement. Rather than being limited to “accuracy in 
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transporting the message”(Bucchi, 2013, p. 911) quality science communication would include 

stylistic elements that encompass a diversity of perspectives, cultures, frames, and values that 

create resonance with a variety of world views. Both facts and emotions go into decision-making 

however, science communication typically relies on the communication of facts (Dietz, 2013), 

overlooking the influences of emotion on engagement and dissemination, especially down social 

media networks (Berger, 2013). Dudo and Besley (2016) confirm that scientists do not prioritize 

communication strategies that seek to build trust or establish resonance with public audiences. 

Still other research, however, has determined that scientific information presented in an 

emotionally compelling way is given more consideration and weight than information that may 

be statistically more valid, but emotionally neutral (McDonald, 2009). 

In 2012, the Garry Oak Ecosystems Recovery Team (GOERT), an NGO based in 

Victoria, BC, began a species recovery program aimed at re-establishing the western bluebird on 

Vancouver Island. The Western Bluebird (Sialia mexicana orientalis) was a common sight in 

Garry oak (Quercus garryana) meadows and savannahs on Vancouver Island, the southern Gulf 

Islands, Washington, Oregon, and the San Juan Islands in the United States. However, in 1995, 

the last pair of breeding Western Bluebirds was seen on Vancouver Island, and the species was 

subsequently listed as extirpated (locally extinct) in British Columbia (red listed provincially). 

The decline of the Western Bluebird has been linked to a combination of factors including 

habitat loss of Garry oak ecosystems, the removal of standing dead trees that provided nesting 

cavities, and the increase of introduced bird species including house sparrows and starlings 

which proliferate in association with human activity (Garry Oak Ecosystems Recovery Team, 

2003). Sadly, the plight of the western bluebird is not unique—within Garry oak ecosystems, 

over 100 species of plants and animals are deemed “at risk” and the ecosystem itself is one of the 
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most endangered in Canada with less than 5% of Garry oak ecosystems remaining in near-natural 

condition (Garry Oak Ecosystems Recovery Team, 2003). The reintroduction of the western 

bluebird, protection of their associated Garry oak ecosystems, and GOERTs recovery efforts 

provides a case by which to assess the use of social media to increase audience engagement on 

local conservation issues. 

To explore participant understanding and engagement with conservation issues on social 

media, qualitative research methods were used to allow for topics of discussion to arise freely 

rather than perpetuating a binary acceptance/rejection model utilizing pre-determined message 

frames. Quantitative methods were used to measure changes in perceived engagement and other 

aspects of perceived message quality in response to framing. Thus my research uses a 

combination of quantitative and qualitative research methods for a mixed methods approach to 

exploring issues of understanding, engagement, and the effectiveness of framing as a tool for 

increasing understanding and engagement. A subset of existent social media posts from Twitter 

and Facebook of a local NGO were discussed at focus group, to gauge understanding, 

engagement, and reaction to current content and suggestions for improved communications. A 

self-administered exit survey was run at the end of the focus group to test alternate messaging 

pairs informed by the literature of virality on information spread down social networks; the same 

survey was made available as a self-administered online survey to allow for participation by a 

larger audience. 

My research shows that there is no real knowledge deficit between scientists and their 

target audiences with regards to understanding of conservation issues. However, the message 

quality of social media posts is perceived differently depending on background science literacy 

of participants. The perception of message engagement and informativeness also differed 
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between participants, but framing was effective at changing message uptake. These results 

illustrate that more specific knowledge is not what is needed for increasing awareness and 

understanding of conservation issues, rather that engagement can be increased effectively 

through the use of framing to appeal to different audiences. The purpose of this research is to 

help bridge the gap between traditional science communication methods and social media’s 

extraordinary potential to disseminate scientific information without media gatekeepers. In so 

doing, this research aims to facilitate better public outreach campaigns by conservation NGOs, to 

increase public understanding and to potentially motivate action in support of conservation goals. 

Literature Review 

The review of the literature that follows covers multiple topics relevant to understand 

how social media affects awareness and understanding of scientific discourse around 

conservation issues. To provide context for this study, I will start with a brief overview of 

framing and rhetorical theory, which informs if audiences perceive salience in science 

communication and are motivated to support conservation groups’ goals. These theories provide 

an overarching thread throughout the remaining literature review that includes a review of the 

motivations behind science communications, social media, and its utility for small non-

governmental organizations (NGO). This literature review shows that perception of message 

quality, and hence uptake, through social media may be affected by background science literacy 

of audience members. 

Framing Theory 

Partly growing out of Erving Goffman’s presentational self theory, framing theory explains 

how interpretive designs, or schemas, are used to make sense of the world around us (Littlejohn 

& Foss, 2009). Based in the phenomenological tradition, framing explains not only how the 
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meaning of the world is perceived by individuals based on their beliefs, knowledge, and 

experience, it also explains that frames can help to construct our reality or create our perceptions 

as well (Littlejohn & Foss, 2009). Framing on environmental issues can differ between 

conservative or liberal media outlets (Scheufele, 1999), can influence audiences during political 

campaigns (Cacciatore, Scheufele, & Iyengar, 2015), and create world perceptions and political 

discourse (Scheufele, 1999) around the validity and acceptance of scientific information 

(Fischhoff & Scheufele, 2013). These framing effects can be seen in the disparate messaging 

around climate change, focusing on the cause and credibility of climate change, and resulting in 

delayed implementation of any real carbon reduction policy (Dunlap & McCright, 2012). 

Individual worldviews affect which information channels are being used (Cacciatore et al., 2015; 

Slater, 2007) and on social network sites like Facebook, users have been shown to limit exposure 

to discordant views, limit the audience, and self-censor (Hayes, Smock, & Carr, 2015). These 

behaviours can result in homogenizing a user’s information environment, creating echo 

chambers of similar beliefs (Bessi, Zollo, et al., 2015) and decreasing exposure to serendipitous 

information discovery (Zuckerman, 2013, p. 223), further reinforcing already held world views. 

Framing may help to appeal to audiences with differing world views, allowing an NGO to reach 

an expanded audience via networked information channels (Littlejohn & Foss, 2009). Thus 

framing can have implications for the use of social media for science communication, as does the 

use of rhetoric. 

Rhetoric 

Rhetoric refers to the art of constructing arguments for the purpose of persuasion 

(Druschke & McGreavy, 2016). For the objective of environmental movements or conservation 

science, persuasion is often needed to implement changes (Anderson-Wilk, 2009; Bickford, 
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Posa, Qie, Campos-Arceiz, & Kudavidanage, 2012; Saunders, Brook, & Myers Jr, 2006). 

However the use of persuasion implies that another person’s point of view is incorrect (Littlejohn 

& Foss, 2009), and by claiming to hold true knowledge and objectivity (Baron, 2010), scientists 

reduce “meaning to rhetorical force, and language to a technology of persuasion” (Rouse, 1999, 

p. 13), by allowing only the binary choice to accept or deny climate change, for example.  

Foss and Foss (2011) suggest an alternative form of rhetoric, invitational rhetoric, to 

allow for the clarification of ideas and respect for alternate points of view rather than the 

confrontational model. There has been a call to use rhetoric in science communication and 

conservation, but its use should be invitational rather than adversarial (Blue, 2016; Hansen, 

2011; Saunders et al., 2006) as its deliberative and dialogic use can affect engagement in 

disinterested or disparate publics (M. C. Nisbet, 2009).  

Rather than persuasion, per se, a rhetorical focus by ecologists can invite change by 

demonstrating the value of audience members’ unique values and beliefs. By considering a range 

of different issue frames and audience member perspectives from the outset rather than 

presenting pre-selected issue frames (Blue, 2015), science communication can promote shared 

meaning and identification between presenters and audiences (Druschke & McGreavy, 2016). 

Further, the use of rhetoric provides an opportunity to identify divergent points of view 

(Saunders et al., 2006) and combine ideas while maintaining unique ways of defining problems 

(Druschke & McGreavy, 2016). Given that some form of persuasion is a goal of both pro- and 

anti-environmental movements (Dunlap & McCright, 2012; Hansen, 2011; Hanson-Easey, 

Williams, Hansen, Fogarty, & Bi, 2015), outcomes from the use of rhetoric have implications for 

the use of social media for science communication.  
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Science Communication  

Science can be broadly defined as a quest for knowledge (Ponterotto, 2005), and sharing 

that knowledge with the public is an essential part of ensuring effective decision-making from 

personal-level choices on medical treatments through to government-level policies on climate 

change (Fischhoff & Scheufele, 2013; Hanson-Easey et al., 2015). Science communication can 

refer to the communication from scientists to the public directly, or through indirect sources like 

science educators and media (Medin & Bang, 2014). Social media is a promising avenue for 

scientists and conservation NGOs to communicate directly with the public (Bik & Goldstein, 

2013; Claussen et al., 2013; Lovejoy & Saxton, 2012; Whetsell, 2015) however, there are aspects 

of science and how it is communicated that may make it lack salience (McDonald, 2009) and 

indeed hinder uptake by lay audiences (Bucchi, 2013; Medin & Bang, 2014). Before addressing 

the goals of science communication, I will begin with a discussion about the role that science 

culture may play in undermining effective communication. 

Science culture. Science is based in rational empiricism and is assumed to be the search 

for objective truths. However some theorists point out that the insistence on objectivity may 

actually be irrational. Castells (2012) points out that trust is what glues society together, but the 

insistence on objectivity makes scientists seem untrustworthy because they misunderstand or 

disregard public attitudes (McClain & Neeley, 2014, p. 3). Dispassion and objectivity are 

underlying assumptions of science, but a passion for nature is a reason for entering the field of 

conservation biology (Bickford et al., 2012), as similar motivations would be for other scientific 

fields. Daston and Gailson (2007) suggest that “objectivity is the suppression of some aspect of 

the self, the countering of subjectivity” (p. 36) and is thus unstable (p. 250). If the ideal of 

maintained objectivity is not stable, at best the ability of scientists to be objective is capricious. 
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Indeed, even the concept of objectivity itself has changed through time (Daston & Gailson, 2007), 

just as scientific consensus changes through time. Lövbrand and Öberg (2005) state that “the best 

science can offer is a temporary consensus on how to interpret certain evidence” (Lövbrand & 

Öberg, 2005, p. 196). Though this fluid acceptance of new evidence is considered a strength of 

scientific inquiry, the temporality of scientific knowledge also means that future truth is not 

knowable (Rouse, 1999). For example, the suggested use of a targeted vaccination campaign to 

conserve African lions in Tanzania could inadvertently drive local cheetah populations extinct 

(Chauvenet, Durant, Hilborn, & Pettorelli, 2011). Thus, conservation decisions based on current 

scientific consensus can be shown to have been incorrect or even detrimental in light of new 

knowledge.  

In addition to temporal consensus, science is assumed to be cultureless (Rouse, 1999). 

However, science has a culture in and of itself, maintained by normative practices (e.g., peer 

review) and assumptions within each scientific discipline (Lövbrand & Öberg, 2005; Rouse, 

1999), including those that may be maintaining gender disparity in some scientific fields (Wang 

& Degol, 2017). Different perspectives between scientific disciplines can cause debate, so there 

should be some recognition of the plurality of knowledge within the sciences. The significance 

of an environmental issue can produce different analyses for an ecological, chemical, or 

economic perspective (Lövbrand & Öberg, 2005). For example, most ecologists agree that 

climate change requires immediate action, but economically, it makes little sense to rapidly 

decrease carbon consumption. Even within the same field of science different conclusions may 

be reached about a conservation issue or its solution. As an example, in the field of restoration 

ecology there is debate as to what pre-disturbance community assemblage can or even should be 

restored (Hobbs, Higgs, & Harris, 2009; Murcia et al., 2014) after human-caused disturbances. 
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The temporality of consensus and objectivity, and the underlying culture of science indicates that 

science must be fallible. 

However, scientific truths are only the truth within socially constructed frames of 

knowledge, and contexts of culture and society. In the case of climate change the identification 

of risks, response decisions, and implementation are mediated by culture at the level of the 

individual and community (Adger, Barnett, Brown, Marshall, & O'Brien, 2013; Fischhoff & 

Scheufele, 2013). The consequences of greenhouse gas emissions are given meaning through 

cultural interpretations of science and risk—they do not have an inherent meaning that is 

globally applicable. Attachment to place, community belonging, lifestyle, gender, and more, all 

factor into personal decisions on how to adapt to climate change. Differences in values can create 

a disconnect between actions supported by the government, and those considered important to an 

individual (Adger et al., 2013). But in many cases, the scientific discourse on conservation or 

climate change is limited and framed as the purview of experts alone (Blue, 2015). These 

reduced frames for conservation issues are meant to imply consensus and privilege expert 

opinion.  

The communication of science is framed as the communication of perceived truths within a 

public, but the way it is being communicated may be oversimplified. As the plurality of 

knowledge is evident within scientific disciplines and through time, it is unclear why the 

authority of scientific knowledge is privileged when an even a larger plurality of knowledge 

exists. Scientists seek to have their work judged as “good science”, which implies a socially 

negotiated character, not an objective one. Scholars from constructivist traditions argue that 

science needs to give up the façade of being complete; rather, “socially robust science” should 

acknowledge the limits of scientific inquiry and initiate a public discussion (Lövbrand & Öberg, 
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2005, p. 197). In place of being seen as an accusation of misconduct, scientists should consider 

constructivist depictions of science as social and value-laden as productive.  

The goals of science communication. Informing the public is a goal of disseminating 

scientific results (Parsons, 2013), and the majority of people are receptive (Fichetti, Caravita, & 

Sperduti, 2007). However there is a pointed distinction between science education, with the 

underlying assumption of knowledge acquisition on the one hand, and other approaches to 

science communication which acknowledges that people make meaning based on culturally 

relevant prior knowledge, which may or may not align with scientific worldviews (Baram-

Tsabari & Osborne, 2015; Blue, 2015). Thus, if information dissemination is the goal of 

scientific public outreach (Parsons, 2013) an underlying assumption is actually that of science 

education rather than science communication.  

This reliance on the assumption of a deficit model of public knowledge (Baram-Tsabari & 

Osborne, 2015; Blue, 2016) means that science communication may already be utilizing framing. 

In deficit approaches to science communication, the public are presented with a binary choice 

between denial and acceptance; rather than more content knowledge, engaging the public in 

dialogue is needed to decrease the “epistemic distance between the expert and lay individual” 

(Baram-Tsabari & Osborne, 2015, p. 138). Druschke and McGreavy (2016) agree that a 

rhetorical focus can move ecologists beyond simply information transmission and into relevant 

activities that connect with audiences on their own terms. The discourse around conservation can 

help to achieve this partly through engagement and activism. 

Those scientific communications done with activism or action in mind, like in the case of 

the environmental movement or climate change campaigners can be viewed as persuasion, for 

better or for worse. Dudo and Besley (2016) state that scientists typically do not prioritize 
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communication strategies that seek to build trust or establish public resonance however, Taylor 

(2000) typifies three elements of collective action frames used in the environmental movement: 

injustice (outrage at exploitative practices), agency (that efforts have intended effects), and 

identity (belonging to a group with similar values). Through frame alignment, the process of 

linking the interpretive framework of the individual to that of the social movement, a member of 

the public is motivated by moral outrage, a sense of empowerment, and gains a sense of 

inclusion in a group. Because “collective identity of a social movement is an important, public 

signifier of status” (Taylor, 2000, p. 512) conservation groups aspire to motivate people to 

demonstrate their belonging to the group. Social cognitive theory (Bandura, 2001) further 

supports the combined effects of outcome expectancy, self-efficacy (confidence in the ability to 

implement a behaviour), and group belonging to motivate behavioural change for conservation 

goals (Yazdanpanah, Feyzabad, Forouzani, Mohammadzadeh, & Burton, 2015). Thus, as 

salience is required to motivate action and collective identity, it becomes clear how the use of 

storytelling for outreach has become popularized.  

Lay summaries are being touted as a way to increase visibility, impact, and transparency of 

scientific research (Kuehne & Olden, 2015). But beyond mere information exchange, through the 

use of storytelling the novelty and passion behind scientific information can be presented without 

the limitations of jargon (Baron, 2010; Olson, 2009), and promotes shared understanding 

between scientists and audience members (Druschke & McGreavy, 2016). Primarily encouraged 

as a means for individual scientists to speak directly to the public (Baron, 2015; McDonald, 

2009; Olson, 2009), the effectiveness of storytelling for use by NGOs is only beginning to be 

studied (Whetsell, 2015). An NGO with a figurehead, such as David Suzuki of the David Suzuki 

Foundation, can easily develop a persuasive personality (Mohammadi, Park, Sagae, Vinciarelli, 
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& Morency, 2013); however, those without figureheads may find it more difficult to give the 

impression of a sincere connection with the public. By working with a small, local NGO, my 

proposed research possesses the opportunity to test salience and engagement with conservation 

issues through this non-figurehead model.  

Social Media 

Social media has come to play an increasingly important role in present-day science 

communication. The term social media describes multiple online technologies or platforms that 

were developed to form virtual communities for sharing information, cultivating discussions, and 

building relationships (Claussen et al., 2013). Marshall McLuhan famously said “the medium is 

the message” (McLuhan, 1969), but Castells (2012) posits that rather, the message constructs the 

medium (p. 122), whereby the act of using social media forms the social media itself. According 

to Adria (2007), social software acts to unify user groups, creating a shared sense of identity, 

shared purpose, and enculturation. In the case of Twitter, Cross (2011) shows that by performing 

an identity, users are changing culture by countering dominant discourse, opening discourse to 

non-privileged frames, even driving popular culture. And in the case of Facebook, users co-

create culture rather than passively consume it (Adria, 2007). In other words, by moving from 

traditional media where the public is perceived as cultural consumers, social media allows users 

to actively co-create culture and the science communicated through those platforms.  

Scientists are part of the social-media user community, but research suggests that they use 

social media differently than other users. Holmberg and Thelwall (2014) showed that, on 

Twitter, scientists forward information more often than the average user, while also taking part in 

conversational tweets much less than the average user. Perhaps this is unsurprising as scientists 

perceive that accurate information is a competing goal to audience engagement (Dudo & Besley, 
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2016), where one must be traded off for the other. Interestingly, Twitter is primarily used by 

individuals, less so by organizations (Theocharis, Lowe, van Deth, & García-Albacete, 2015); 

thus, there may be a compounding factor of further lagging communication from organizations 

whose functions are to share scientific content.  

Of concern to science communicators is how the culture of social media favours 

appropriation (Cross, 2011)—sharing and retweeting—but also how shortening tweets 

(Holmberg & Thelwall, 2014) can lead to misinformation when scientific tweets are altered in a 

way that changes their meaning. The spread of misinformation can be difficult to correct, in part 

because of social reinforcement (Bessi, Coletto, et al., 2015; Del Vicario et al., 2016; Thaler & 

Shiffman, 2015). Through disintermediation—the removal of media gatekeepers—social media 

enables a direct path from producer to consumer, thus changing the way users get informed, 

debate, and shape their worldviews (Bessi, Zollo, et al., 2015). An interesting result of such user-

generated content is the increasing popularity of rumours, mistrust and conspiracy theories, thus 

weakening consensus on socially relevant issues (Bessi, Coletto, et al., 2015). The spread and 

persistence of pseudoscience and conspiracy theories rather than scientifically valid 

communications (Del Vicario et al., 2016; Thaler & Shiffman, 2015) suggests that science 

communication also has the potential for viral spread through social media. 

Virality and activism: Does reach matter? Although science offers systematic 

investigation and knowledge accumulated over time, that knowledge is only impactful if 

understood in the specific cultural and social context in which audiences live and take action. For 

that reason as the popularity and accessibility of social media sites increases annually (Miller, 

2015; Perrin, 2015), the potential to extend message reach and engage audiences also increases. 

Common to viral messages—those that spread between people like a contagion (Berger, 2013)—
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are elements that trigger a sense of value to the collective frame we identify with (visibility and 

generate social currency), and salience arising from the use of rhetoric to elicit an emotional 

response (Botha & Reyneke, 2013; Del Vicario et al., 2016), and to tell stories (Berger, 2013; 

McDonald, 2009). Message framing, aspects of communicator credibility and communication 

persuasion all play a role in influencing engagement. Message uptake can be affected by social 

media channel-specific behaviours (Suh, Hong, Pirolli, & Chi, 2010), communicator social 

capital (Recuero, Araujo, & Zago, 2011), popularity and homophily (Macskassy & Michelson, 

2011), resonance with popular culture (M. C. Nisbet & Scheufele, 2009), and conciseness (Cook, 

Cook, & Landrum, 2013). Social media and its capacity for virality provide a potential pathway 

for conservation scientists to reach stakeholders and increase attention on crucial environmental 

and conservation issues (Parsons, Shiffman, Darling, Spillman, & Wright, 2014). However, 

virality can have no social impact if unassociated with a specific environmental movement 

(Berger, 2013, p. 201) or NGO. 

Social media is becoming an effective instrument for the communication of science and for 

conservation awareness. Indeed there have been calls for scientists to engage with public 

audiences online through the use of social media (Claussen et al., 2013; Parsons et al., 2014; 

Thaler & Shiffman, 2015). By using Twitter to submit questions during conservation 

conferences, Twitter facilitated a global online conversation (90% of tweet users were not 

present at the meeting), as well as encouraging scientists to use non-technical language (Parsons 

et al., 2014). There is gender parity in social media use (Perrin, 2015) and women tend to 

participate in science outreach more often than men (Ecklund, James, & Lincoln, 2012; Johnson, 

Ecklund, & Lincoln, 2014), yet only four out of the top 50 most followed scientists on Twitter 

are women (You, 2014). Not merely a source for information gathering (Claussen et al., 2013), 
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social media use can drive policy change—through public advocacy and communication with 

policy-makers—while also motivating scientific research on a conservation issue (Papworth et 

al., 2015). Strategic messaging on conservation issues can be used to “fill the gap between 

knowledge and action” (Bickford et al., 2012, p. 74), inspiring action. It is precisely because 

people’s beliefs and actions are influenced by other people in their social networks (Anderson-

Wilk, 2009) that the social, participatory, and engaging nature of social media has such potential 

to create the change needed for conservation efforts. 

It is a matter of simple math that the more people reached, the more will become involved 

in a cause. Indeed, an increase in Internet traffic in the form of tweets, “likes”, and statements of 

support are seen as a sign of increased political engagement through digital activism (Miller, 

2015). Gladwell and Shirky (2011) argue that—social media helps to reach more people—

implying that it is truly a numbers game. However, a content analysis by Theocharis et al. (2015) 

found that the number of tweets intended to mobilize action was low, particularly when 

compared to tweets sent for information and conversation. So it seems that efforts to mobilize 

change are not the primary use of social media within those groups, but rather “representational 

activism” (Miller, 2015, p. 8). 

Scientists, as well as their intended audience members may be using framing for their own, 

though divergent, reputation management on social media. For scientists, maintaining the 

knowledgeable and objective "scientist" face for outreach on social media (McClain & Neeley, 

2014; Olson, 2009; Veletsianos & Kimmons, 2013) maintains their professional authority 

(Rouse, 1999). Interestingly, lay audience member impression management is quite different 

from that of scientists (Holmberg and Thelwall (2014)). Miller (2015) found that message 

content on social media might be irrelevant when compared to the role of expressing or 
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maintaining connections with others (p. 3). Indeed, political communications on Facebook are 

performative, creating a digital stage to define identity within a group (Miller, 2015). The 

conversations between like-minded individuals strengthen group identity, whereas replies 

between different-minded individuals reinforce in-group and out-group affiliation (Gerbaudo & 

Treré, 2015; Theocharis et al., 2015). But rather than being considered a useless interaction, 

Miller (2015) explains that if interactions serve a phatic function—that is, they promote social 

harmony through the maintenance of relationships—then it helps to bring groups together and 

solidify their relationships, hence expanding networks. 

Summary 

Currently, most science communication seeks to fill knowledge deficits rather than 

engaging the public in dialogue. Recent work highlights the need to include diverse audience 

perspectives in order for greater audience engagement and two-way communication to take 

place. This is particularly true in the case of conservation and environmental protection, where 

audience engagement is required to successfully implement conservation goals. Framing and 

rhetorical principles can help to increase message salience on social media to encourage more 

people to self-identify with goals of conservation NGOs. However, most scientists assume that 

scientific information and audience engagement are competing goals, where one must be 

sacrificed for the other (Dudo & Besley, 2016). This study will attempt to assess that assumption, 

as part of the larger question: to what extent can strategic social media messaging help to 

increase awareness and understanding of scientific discourse around conservation issues. This 

will include assessing the factors that might affect public uptake and engagement in science 

communication on conservation. 
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Methods 

This study is situated in the philosophical orientation of pragmatism, a deconstructive 

paradigm that rejects the dichotomous choice between positivism and constructivism (Teddlie & 

Tashakkori, 2009). Historically, positivist and constructivist approaches to research–employing 

quantitative and qualitative methods, respectively–have been considered to be at odds 

(Tashakkori & Teddlie, 2010; Teddlie & Tashakkori, 2009). For this research, a positivist 

approach would assume that the effects of different communications strategies are measurable 

and that different strategies will impact the likelihood of engagement with scientific discourse in 

different but predictable ways, based on relationships between the study's dependent variables 

(audience reaction, understanding, and engagement) and several relevant independent variables 

(scientific message framing, demographic indicators, etc.) (Zar, 1999). However, the 

constructivist approach would reject a predictive empirical model, insisting that meaning is made 

individually and collectively, based on values, culture, worldview, and individual experience 

(Krauss, 2005; Tashakkori & Teddlie, 2010; Teddlie & Tashakkori, 2009). Qualitative data 

cannot be used in the same way as quantitative data for making predictions, but it provides 

deepening understanding, while quantitative data does not. Thus the strength of mixed methods 

is twofold–offsetting the disadvantages certain methods can have by themselves, and in finding 

the discrepancies that emerge through quantitative and qualitative methods–generating 

explanations derived from the combined data that would reconcile the difference (Teddlie & 

Tashakkori, 2009). Indeed the purpose of a mixed methods approach is both “confirmatory plus 

exploratory” (Teddlie & Tashakkori, 2009, p. 22), and data analysis integrates thematic and 

statistical techniques, triangulated to provide a more comprehensive and integrative 
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understanding of the likelihood of engagement with scientific discourse than by using just 

quantitative or qualitative methods alone (Bazeley, 2015).  

 Data collection and analysis were informed by the literature on framing, virality and 

rhetoric. Four existent Twitter and Facebook posts from the Garry Oak Ecosystems Recovery 

Team (GOERT), a local conservation-focused non governmental organization (NGO), were 

selected stratified randomly (Zar, 1999); randomly from within a subset limited to included both 

images and broadcast information on conservation issues. The use of framing, informed by the 

literature on virality, informed the development of alternate messaging, presented by self-

administered survey. Theory of rhetoric informed development of a moderator’s guide for use in 

focus groups (Appendix A) to invite discussions to deepen understanding on conservation issues, 

and where attention lays for five purposively selected tweets (Figure A1).  

 Content analysis was used as a “method of describing and categorizing messages in 

specific contexts” (Merrigan, Johnston, & Huston, 2012, p. 126). This study used both 

qualitative (inductive) and quantitative (as per Priem and Costello (2010)) methods of content 

analysis. Qualitative content analysis can allow for the extraction of meaning from phrases and 

context, while quantitative content analysis can produce different results since context is not 

taken into consideration. Both forms of content analysis were utilized to provide a deeper 

understanding of the data. 

Data and Data Gathering 

Focus Group. Focus groups were conducted as a more efficient means of interviewing 

multiple subjects, that also encourages non-directed discussion between participants that would 

not have been generated by one-on-one interview alone (Krueger & Casey, 2009). Three focus 

groups lasting between 60-90 minutes long (Hennink & Leavy, 2013; Krueger & Casey, 2009) 



FROM TREES TO BLUEBIRDS   19	  

were held to discuss understanding of conservation (Appendix A). Focus groups took place in a 

meeting room on the University of Victoria campus on November 27, 2016. Participants were 

recruited via snow-ball sampling (Priem & Costello, 2010) from social media followers of 

GOERT and the focus groups were audio recorded and later transcribed. To maximize group 

homogeneity—whereby participants are more likely to share their opinions and experiences with 

others they perceive similar to them (Hennink & Leavy, 2013, p. 38)—participants were split 

into one of three focus groups based on self-identified background science literacy; scientists 

(practicing researcher, or those that hold a graduate degree in a science field), science-literate 

(e.g. science writers, or those that hold an undergraduate degree in a science field), or members 

of the public. Focus group participants were asked to discuss issues around conservation, and to 

discuss their understanding of, where attention is fixated, and what messages would motivate 

them to take action or share information of extant social media messaging extracted from 

GOERT’s Twitter and Facebook feed. During the focus group, participants were asked to rank 5 

sample tweets in terms of which tweet had the most impact, which tweet contained the most 

important info, and which tweet inspired participants to want to learn more (Appendix A & 

Figure A2). Results were tallied to look for differences between groups. 

Survey. Focus group participants were asked to complete an exit survey questionnaire at 

the end of the focus group, to measure preferences in messaging based on elements of “viral” 

content (emotional engagement, storytelling, social currency, as per Berger, 2013). The exit 

survey consisted of 4 pairs of tweets (original versus alternate wording) on a 5 point Likert scale 

for each of the following response variables; engagement, informativeness, motivation to like, 

motivation to share (or RT), motivation to donate, motivation to volunteer, and emotion 

(negative through positive). The exit survey was also made available as a self-administered web 
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survey (Fink, 2009) on fluidsurveys.com from January 2, 2017 through January 29, 2017 to 

allow for a larger sample from interested publics. Survey participants were requested to self-

identify into the same categories of scientific background literacy as focus group participants—

as scientists, science-literate, or as members of the public. Starting from a seed of two 

individuals for each of those three demographic categories, I used snow-ball sampling (Priem & 

Costello, 2010) to recruit online survey participants via email invitation. The online survey 

generated 320 responses in 4 weeks, with 183 completed responses (completion rate of 57%). 

Interestingly, though the online survey was centered on Vancouver Island conservation 

messaging, responses came in from nearly every continent (Figure 1). 

 

Figure 1: Geographic representation of online survey respondents, darker blue indicates higher 

number of responses. 
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Data Analysis 

Content analysis. Focus group transcripts, and comment fields from the exit survey and 

online survey were reviewed and classified into themes using NVivo Software (Bazeley & 

Richards, 2000), using content analysis. Content analysis is a “method of describing and 

categorizing messages in specific contexts” (Merrigan et al., 2012, p. 126). Pre-determined, 

expected themes relating to conservation and communication informed initial classification 

decisions (Priem & Costello, 2010), but periodically, previously categorized text was reviewed 

as additional themes arose inductively (Clarke, 1991). Once the texts were categorized by theme, 

a count was generated to identify the number of times each theme arose within the various texts 

(Speers & Lewis, 2003), for the classification variables of background science literacy and 

gender. Following the count, a descriptive analysis was presented that outlines the nuances and 

common characteristics associated with each theme. 

Quantitative analysis. Initial data exploration of revealed that survey response measures 

were not normally distributed (i.e. did not follow a bell curve) so non-parametric statistics were 

used. To assess if there were different responses between the background science literacy 

categories (scientist, science-literate, and general interest) Kruskal-Wallis chi-squared was used. 

To assess if there was an overall response to framing (for variables engaging, informative, like, 

share or retweet, donate, volunteer, and emotion), Wilcoxon Rank Sum was used to compare 

original and alternate posts. Generalized Linear Models (GLMs) have been used by other 

researchers to assess Twitter citation rates (Peoples, Midway, Sackett, Lynch, & Cooney, 2016), 

surveys of consumer behaviour (Azabagaoglu & Oraman, 2011) and maternal care (Seidl-de-

Moura et al., 2012). Similarly, I used GLMs to compare and rank the degree to which 

demographic measures accounted for responses within each of the four survey pairs (using 
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Akaike’s Information Criterion (AIC; Burnham and Anderson (1998)).  Each of the 4 social 

media post pairs presented in the survey was designed to test different characteristics of viral 

communication (see Table B2 for details), so each pair was considered separately. GLMs were 

run to compare cognitive process models (demographics expected to be influenced by acquired 

levels of knowledge; including background science literacy, education level, income, and age) 

and emotional process models (those influenced by an individual’s experience; including 

demographics of gender and income (as a proxy for socio-economic stability)). Data exploration 

was applied following the protocol described in Zuur, Hilbe, and Ieno (2013), and due to a lack 

of overdispersion, a poisson GLM was applied using the statistical program R (R Development 

Core Team, 2016). 

Ethics 

Focus group participant identity were treated confidentially and all data are secured 

without identifying features; electronic data are secured on encrypted hard drive, and hard copy 

data are held in a locking filing cabinet. The exit survey results have been treated in the same 

manner. Online survey participants had the option to enter their email addresses to qualify for a 

prize draw, but survey responses were not tied to any participant email directly. No record of 

email addresses was kept, and identifying features were destroyed prior to data analysis. 

Informed consent for focus group and surveys were administered at the start of each form of data 

collection. Focus group participants had the option to voluntarily withdraw from the group, but 

previously recorded comments were to remain as part of the anonymous data set, as an 

individual’s comments cannot be separated out of a group recording. Ethics was reviewed and 

approved by the Royal Roads University Research Ethics Board. 
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Limitations and Exclusions 

The applicability of this research is dependent on the breadth of the background of focus 

group participants, limitations generated by interpersonal interactions, and the logistical 

limitations imposed by selecting participants within the Greater Victoria area. In addition, the 

sample size of the online survey, though adequate for statistical analysis, affects the applicability 

of this research to a larger subset of the population. As an example, it is unknown if either the 

survey or focus group participants belonged to an expanded target audience, or if they were 

limited to already engaged social media audiences. Additionally, rhetorical principals informed 

the development of the focus group moderator guide (Appendix A), but the questions designed to 

measure prior conservation science knowledge (especially the word completion section) may 

have assumed knowledge deficits and perpetuated hegemony related to knowledge possession. 

Any incomplete survey data were excluded from analysis, but may have bolstered the 

findings with a larger sample size. The length of time the online survey was accepting responses 

would have impacted the number of respondents, and its solely online nature would have 

excluded respondents without access to social media, email or electronic means of 

communication. Online survey participants were recruited via snowball sampling from initial 

email to focus group participants, but it is unknown if selection criteria for additional participants 

remained consistent. The order and context in which questions are asked are known to influence 

responses to surveys (Lee, McClain, Webster, & Han, 2016), so by choosing to make survey 

messaging pairs available for comparison, an artifact of question order may have skewed survey 

response.  
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Results 

The analysis that follows will be presented in two major results subsections. The first 

results section will focus on if is there truly a disconnect between science and public knowledge 

on conservation, and the second results section will look at what affects uptake of and 

engagement in science communication around conservation.  

Defining Conservation 

Definitions of conservation. How each science-literacy group defined conservation was 

quite different, and will be presented in their own subsection.  

Scientist group. The scientist group had the most expansive definition of conservation 

including acknowledgement of cultural differences, long-term time scales (“long haul”, “about 

future”), and the need for communication (Figure 2). This definition included the protection of 

ecological processes, the maintenance of ecosystem functions, and the maintenance of animal 

populations and biodiversity.  

Interestingly, rather than a purely academic perspective, the scientist group also 

acknowledged the need not only for data collection, but also for the livelihoods and competing 

interests of people. This included an acknowledgement of cultural differences and values, as well 

as balancing protection with various human uses. Tied in with human uses of natural resources, 

is the recognized need for multiple communication channels to allow for proactive and 

cooperative solutions that benefit all. 
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Figure 2: Definition of conservation generated by Scientist Focus Group. 

Science-literate group. The Science-literate group defined conservation in less detail 

than the scientist group (Figure 2) but their definition of conservation also included cultural 

differences, long-term time scales and location-specificity (“long term” and “location specific”; 

Figure 3). The maintenance of biodiversity was noted, but without emphasis on the academic 

theories underlying them. Rather, the application of restoration and habitat protection was noted, 

as were the abstract concepts of balance and harmony in conjunction with responsibility for 

future generations. Different cultural values were also acknowledged as “different ways of 

knowing” but this also links with open and respectful communication between all peoples 

(“unobstructed information flows”). 

 Public group. The general interest public group had the shortest definition and focused 

on more utilitarian perspectives (Figure 4). Utilitarian perspectives are those focused on the right 

to use natural resources for human use (McCune et al., 2017). Issues of hunting, keeping wildlife 

separated from areas used by humans, and the protection of water resources underlie an 
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anthropocentric and utilitarian perspective on the value of conservation. But rather than being 

focused on utility alone, the public group also identified the value in maintaining and restoring 

habitat for its own sake, as well as for the use of wild animals. As well as an underlying 

understanding of the challenges faced by conservation efforts, the public group also strongly 

identified the need for advocacy, education and funding to allow for needed conservation 

activities to take place. 

Figure 3: Definition of conservation generated by Science-literate Focus Group. 
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Figure 4: Definition of conservation generated by General Interest public Focus Group. 

Knowledge deficit. The assumption that publics lack requisite knowledge (Blue, 2015) 

informs the theme of Knowledge Deficit—these included statements of perceived lack of 

knowledge in reference to self, as well as to others. In focus group, the general interest public 

group speaks about knowledge deficit more often than the science-literate or scientist groups 

(Table 1). 70.8% of the time (17 of 24 occurrences) the public group attribute knowledge deficit 

to themselves through statements such as “I don’t know,” either as a stand-alone statement or in 

addition to statements. In comparison, the science-literate and scientist groups attribute 

knowledge deficit to others 100% and 85,7% of the time, respectively. The results of content 

analysis on knowledge deficit from the survey responses show a similar pattern (Table 2)—the 

public group again attributes knowledge deficit to themselves 73.3% of the time, more often than 

science-literate (47%) and scientist (50%) groups. 
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Table 1 
Content summary on knowledge deficit from focus groups 
 General Interest Science Literate Scientist 
Knowledge Deficit (KD) 24 7 7 
KD Others 7 7 6 
KD Self 17 0 2 
 
Table 2 
Content summary on knowledge deficit from survey responses 
 General Interest Science Literate Scientist 
Knowledge Deficit (KD) 15 17 20 
KD Others 4 9 10 
KD Self 11 8 10 

The public group voiced perceived knowledge deficit in themselves through statements 

like “I don’t know” but were quite capable of connecting complex conservation issues. In one 

example, focus group respondents were asked to complete the phrase “statistics show a reduction 

in bee populations in Canada. This has an impact on native birds because… blank.”  

4HO: Is it because… I realize I don’t know very much about birds and the bees. 

[Laughter] 

4HO: Well, I guess because bees are like pollinators, and so without bees pollinating 

and plant life reproducing, it impacts maybe a food source for birds. My best guess. 

2JE: Can I just say ditto? 

1ER: It disrupts their cycle, right? Like it… I don’t know. 

3LE: Ditto. 

This shows an understanding of the broad value of ecosystem services, even without the specific 

body of knowledge of a biologist. As a comparison, in response to the same word completion 

statement, the scientist and the science-literate groups responded with explanations of ecological 

processes like “trophic cascades,” a technical term that summarizes the process explained by the 

public group. Precise and detailed knowledge may have been imperfect for the public group—
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participants could not differentiate between an endangered native plant and a common invasive 

look-alike—but were motivated to remove invasive plants once learning of them.  

Knowledge deficit statements were also strongly influenced by gender. In the focus 

groups, women were more likely to state knowledge deficit in themselves (n=19) and in others 

(n=19), as compared to men (total statements by women n=39, men n=1). Focus group attendants 

were predominantly women (n=11) as compared to men (n=2) so this apparent gender imbalance 

in knowledge deficit statements might not apply to the broader population. However, a similar 

gender-based disparity in statements of knowledge deficit is seen in the survey respondents—

women (n=148) made 42 knowledge deficit statements (of which, 27 were toward themselves) 

compared to 9 knowledge deficit statements made by men (n=45) (and only two were toward 

themselves) and three statements by gender non-conforming participants (n=2).  

The importance of different values & culture were of increasing prominence in the 

public, science-literate, and scientist groups in that order (n=1, 3, & 5). The general interest 

public group independently began a discussion about hunters as a maligned group that play an 

important role in conservation efforts, though conservationists are typically seen as being 

intolerant to alternate lifestyles. “…everybody else seemed to say oh no, bear hunting is horrible, 

or why stop the hunters? They’re doing a good job. And there was the both sides.” Thus 

statements to justify the inclusion of other interest groups were made by defending their right to 

voice concerns that might compete with narrow-focused conservation goals, indicating that 

conservation goal setting may be exclusionary in the way it is currently being done. For the 

science-literate group, traditional knowledge, specifically that of First Nations traditional food 

sources was a highlighted topic of interest for inclusion in conservation goals and planning. In 

the scientist group, the impact of different group interests and ideologies was important to note; 
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pertaining to commercial fisheries, and to the ability to bridge political divides (Conservative vs. 

Progressive).  

I was working as an observer on commercial fishing boats, and um, seeing firsthand the 

con-, the conflicts over the use of the resource and the um, the, yeah, the conflicts 

between different user groups wanting fish for their own, for their own sectors, and then 

conservation needs.  

Thus it is clearly recognised by all groups that the necessity to be open to alternate livelihoods 

and ways of knowing is paramount in conservation efforts. One participant in the science-literate 

group explained that to bridge an ideological divide, it was important not to emphasize a 

judgement on the correctness of the target audience group. “Not telling people they’re wrong, or 

not leading with that, because then you’ll… you know, they only people who will continue on 

with it, are the people that already agree with you.” 

Factors of message quality. Four major themes arose out of content analysis of focus 

group transcripts (Table 3) and survey responses (Table 4) pertaining to the content of claims 

made on social media. For the transcribed focus groups, accuracy of information and source 

credibility were mentioned by both the general interest and scientist groups as important (Table 

3) whereas credibility and veracity were mentioned by all three groups in the survey (Table 4), 

while accuracy was only of interest to the scientist group. Interestingly, the issue of an Echo 

Chamber came up in discussion only for the science-literate and scientist groups during focus 

groups, but did not arise as a theme for any of the science literacy groups as part of the survey 

responses (Table 4). Finally, all groups noted the importance of message veracity, the ability to 

proof information and the need for more information (Tables 3 and 4), but the scientist group put 

the most emphasis on it during focus group.  
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Table 3 
Themes pertaining to content of claims made on social media made by focus group participants 
 General Interest Science Literate Scientist 
Accuracy 2 0 2 
Credibility 1 0 3 
Echo Chamber 0 1 5 
Veracity 5 6 14 
 
Table 4 
Themes pertaining to content of claims made on social media made by survey respondents 
 General Interest Science Literate Scientist 
Accuracy 0 0 5 
Credibility 3 9 10 
Echo Chamber 0 0 0 
Veracity 2 1 1 

An aversion to sensationalism in social media posts and reporting seems to be an 

underlying motivator for statements about accuracy. One respondent from the public group 

brought up the prevalence of fake news on social media, and that truthful science communication 

needs to compete with it, while being accurate yet engaging, “But yeah, accuracy is important, 

because as soon as you see one fake news… Now, I’m not saying this was fake news, it was just 

poorly written. But especially with all the fake news now, no hyperbole, no exaggeration, truth, 

but catchy truth.” Similarly, the need for accurate information without misrepresentation was 

echoed in the scientist group. There seems to be an underlying scepticism of claims that seem 

like they could be exaggerated, and conservation organizations were identified as likely sources 

“…in my experience they [conservation organizations] often are inflated versions of reality.” 

Thus source credibility seems to be damaged by perceived inaccuracy.  

Credibility of sources did not seem to be assessed on a case-by-case basis for individual 

posts, rather past content, ongoing relationships and subject matter dedication seemed to 

influence perception of source credibility. One respondent from the public group summarized 

their attention to conservation issues on Facebook by stating, “…if a friend that I know is really 

interested in certain areas, I will read their stories, because I trust what they have to say.” Trusted 
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sources included friends, specific news outlets, and conservation groups, with the largest 

emphasis being put on the reputation of the person doing the communication. The scientist group 

echoed the same reliance on communicator reputation,  

…because I work in that field, my first instinct is to pay attention to groups and people 

that I actually have a connection with, because it comes down to people, and people I 

trust, and who I think are being responsible in forming their opinions and positions on 

things. That’s the primary.  

Issues of source credibility and trust are thus seemingly intermingled, but the development of an 

echo chamber with self-reinforcing attitudes was an acknowledged outcome of source credibility 

decisions. One scientist group respondent summarized it as, “…most of the people on Twitter 

have that same perspective as me, so it’s… maybe a bit of a sounding murmur. …I don’t get a lot 

of feedback from opposing views, I guess, saying that maybe it’s not such a good thing.” 

Engagement is a key factor in gaining audience participation, but it was raised only once 

in the public focus group. In this case, a participant brought up an example Facebook post that 

showed up in her feed. She noted that the way a politician spoke about hunting got people 

heatedly commenting on the post, without necessarily having read the linked source. It seemed 

that the way the post was written detracted from the likelihood of audience members actually 

reading the linked material, but generated a form of reactive engagement–immediacy of response 

(e.g. comment)–rather than a form of engagement that could motivate lasting action (e.g. 

volunteer or donate). Posting about a contentious topic, with imprecise purpose, was 

acknowledged as a way to engage members of the public, but generated a feeling of 

manipulation.  
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Like the way that the NDP leader had worded his post, it didn’t sound like he was being 

very specific about what he intended and what his call to action was, and what he planned 

to do. And so everyone got heated, and maybe that was his intent, was to get people 

talking, and clicking, and reading. But it just seemed… I left that conversation thinking, 

well, if I had been told from the beginning what he intended to do, I’d feel better about it. 

Engagement (and issues of disengagement) was of concern to the science-literate and 

scientist groups throughout the focus group session (n= 10 and n=11, respectively). The science-

literate participants spoke about the need for honesty in communication, embracing and 

acknowledging the fears of your target audience, as well as embracing cooperative solution-

finding. As an interesting comparator, the scientist group rather focused on the need to keep 

communication positive, rather than embracing the fears of their target audience, because they 

believed that fear results in social media fatigue and overall disengagement from conservation or 

science issues. “You know, don’t just focus on, oh my God, the world’s going to end if we don’t 

do something about this. Because I find that people will just kind of check out, you know, and 

like, “Next. Next feed,” you know.” 

For survey respondents, issues of engagement were on the minds of science-literate 

(n=51) and scientist groups (n=56) more so than the public group (n=25), who would be 

considered the target audience for science communication. But there was seeming disagreement 

between whether the use of popular culture or current events, succinctness, and urgency, either 

enhance or hinder uptake and engagement. The popular culture reference used in the survey was 

a mention of Ents from Lord of the Rings. The public and scientist groups felt that this reference 

to popular culture was playful and fun (n=2 & 3 respectively), but was just as often perceived to 

limit uptake–as a seemingly exclusionary reference (public group n=2) or as a forced non 
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sequitur (scientist group n=3). Overall, the science-literate group found the Ent reference 

engaging (n=7), but one participant felt that the inclusion of a pop culture reference would 

detract from message clarity, stating, “the LotR link seems forced”. 

In focus group, the public group felt that urgency was a motivating issue for engagement; 

in one case if a locally enjoyed green space was to be encroached upon by development, and in 

another case finding out that an invasive, non-native plant was being inadvertently protected. 

The science-literate group noted that urgency was created through a sense of threat immediacy, 

specifically in the case of habitat destruction or waste accumulation, “that sort of waste 

generation …it had reached to a point where it was …everywhere and in such high amounts, and 

it’s getting into the food chain.” Immediacy and fear as a motivating factor to engagement was 

also noted in the scientist group, “fear or um, some kind of weird combination of motivation and 

inspiration of fear.” However, survey respondents found the use of fearful imagery to create 

urgency in a post as contrived, sensationalized, and untrustworthy.  

Post length was also a factor affecting engagement and uptake. In focus group, science-

literate and scientist groups both mentioned that long posts create a sense of disengagement or 

“information overload, like posting too much information in a single post.” Focus groups were 

not asked to discuss concision specifically, but post detail or length was a topic brought up once 

by each group. Whereas in the survey, where respondents were asked to assess the 

communication value of sample posts, the issue of succinctness was top of mind. Indeed, 

succinct posts were always noted positively by all three science-literacy categories, whereas 

verbose posts were always noted negatively, even if it was acknowledged that the information 

presented was important (n=5 by science-literate and n=3 by scientists). Thus for social media 

it’s clear that posts need to be concise for uptake from all audiences. 
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Table 5 
Summary of issues of post concision made on social media made by survey respondents 
 General Interest Science Literate Scientist 
Succinct 2 8 6 
Verbose 19 25 32 

Imprecise language was identified by SCI in focus group as a pet peeve hindering 

communication uptake, “The thing that consistently drives me bonkers the most is when things 

are communicated in …careless language.” This “careless language” was not in reference to the 

use of imprecise scientific terms, rather that language use wasn’t designed to resonate–

emotively–with “…the broadest group of people that will actually lead to change.” The issue of 

language precision was not a concern for general interest and science-literate focus group 

participants, rather the focus was on click-bait communication styles as impediments to uptake. 

Similarly, in the survey responses, professionalism, oversimplification, and perceived 

sensationalism were regular points of criticism from the general interest group, whereas only the 

use of the term “sex” to evoke sexuality rather than reproduction was an idiomatic breach for the 

science-literate group. The use of an accurate reproductive term–sex–yet a contentious social 

issue garnered a mixed response from the scientist group. It was either considered a good tool for 

engagement by some, deemed political or inappropriate by others, or responses focused on a 

perceived over-simplification requiring a correction, “plant sex has been around a longer than 

100 million years.”  

Use and familiarity with social media. Both public and science-literate focus group 

participants indicate that they use social media both personally and professionally. For survey 

respondents, the public group indicated they would be likely to share information if it were of 

interest to their professional group (n=3) only, and similarly science-literate participants noted 

they would be unlikely to share posts that were too personal in nature (n=4). In comparison, 

scientist focus group participants stated the need to keep social media use explicitly professional 
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due to the opinion of peers and mentors, however this seems to be galvanizing a new group of 

scientists to show a more rounded persona once they deem their career has been established. One 

respondent explained that the opinion of mentors and peers acted to reduce her use of social 

media for communication on conservation issues while in graduate school.  

Uh, in the short term, something that has encouraged me to stop, and then also reignited 

my desire is the opinion [sic.] of your peers and your superiors, who are like, “You 

shouldn’t be doing that.” In the short term, especially as a grad student, in the short term 

was effective at making me stop, but in the long term has been effective at making me go 

harder.  

As the scientist group indicated that they use social media professionally it is notable that the 

scientist group did not indicate personal subject matter was an impediment to sharing 

information. 

Suggestions for better engagement. Focus group and survey respondents offered 

numerous suggestions for uptake and engagement of messaging on social media. Across the 

three science literacy categories, focus group participants identified pleasing visuals (use of 

photographs and layout), transparency (which included honesty, the humanization of the people 

behind the research, and backing up statements with complete URLs), use of humour, and 

channel-specific practices (e.g. hashtags on Twitter, no hashtags on Facebook) as important best 

practices for communication on social media. However, in the public group, respondents also 

indicated that the use of questions was more engaging and motivated them to click through to 

find out more, “I think a lot of these …they’re presented as questions… You know, it draws 

people in because people want to answer a question, even if it’s just to see if they know the 

answer themselves.” As a corollary the public group disliked being presented with outright 
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answers, and perceived condescension in that. “Yeah, because why… That’s not a hint, that’s the 

answer. Like hint, here’s your answer.” 

Location-specificity was also important for engagement in the public and science-literate 

groups. Emphasizing small, doable steps to conservation solutions was noted as a preference to 

larger global-scale problems that could create apathy rather than engagement.  

When people are confronted with environmental issues that are on a global scale, it seems 

overwhelming, and so people are less likely to do anything. Whereas, if you presented 

number five about what shrubs can you plant in your backyard, that will help with our 

local bird population. That seems easy. Like, oh, I can go get a shrub. No problem. I 

think it makes it seem doable, and I think it appealing. 

The public group noted that presenting too much information, or presenting issues in a negative 

or doomsday manner was a quick way to disengage your audience. Interestingly, the scientist 

group wanted more information to be presented than a typical tweet could allow, “Number one I 

find frustrating because I feel like I’d like to see more information there that’s not in here.” 

Beyond issues of brevity and a focus on doable steps, the scientist group also suggested the use 

of ambassadors to help broaden reach, and consequently engagement, with other people within 

that target group, “You find somebody that’s very targeted. You find somebody who’s got cache 

in that group. Get them to come for some reason, and get them to talk about it.” 

Results from the survey echoed these same points; pleasing visuals, transparency, use of 

humour and channel-specific practices were considered best practices for all the science-literacy 

groups. However, though public focus group respondents preferred to be engaged through 

questions, one survey respondent didn’t feel the same way, “don’t make people ‘guess’ for info.” 

The science-literate group disliked the use of questions overall “I wont click for answers. If you 
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have something interesting to share say it. Say it well and I'll click your link to read more.” And 

again, though the use of channel-specific practices was deemed important by most, one general 

interest participant responded that excessive hashtagging is a “turn off” and would make them 

less likely to share a post down their Twitter channel. Location-specificity was important for 

engagement of the science-literate in the survey, but not for general interest participants. As in 

the focus group, science-literate survey respondents felt that issues presented in a negative or 

sensationalist way was disengaging for them, though the general interest group did not. The 

scientist group also disliked issues presented in a negative or sensationalist way, preferred 

information-rich posts, and disliked imprecise language. Across science-literacy groups, quite a 

few respondents disliked spelling errors, but were less likely to notice a spelling error in a post if 

they otherwise found it engaging.  

Uptake and Engagement on Science Communication 

Tweet Comparison. Perception of impact (Figure 5), informativeness (Figure 6) and 

motivationality (Figure7) of sample tweets (Figure A1) differed between science literacy groups. 

Tweet number 5 had the most impact for the general interest and science-literate groups, but 

impact was equally low for each of tweets 2, 3 and 5 for the scientist group (Figure 5). Tweet 

number 3 was deemed to have the most important information according to the scientist and 

science-literate groups, but the general interest group found tweets 1 and 3 equal in terms of 

importance of information (Figure 6). Tweet number 5 was most likely to motivate a person to 

find out more unanimously for the general interest group, and most likely for the science-literate 

group, but both tweets number 3 and number 5 were equally likely to motivate the scientist 

group to find out more (Figure 7). 
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Figure 5: Impactfulness of each tweet presented to focus group participants. The scientist (SCI) 

group is represented in blue, science-literate (SCI-L) is green, and general interest (GEN) is 

green. 

 

Figure 6: The importance of information presented in each tweet presented to focus group 

participants. The scientist (SCI) group is represented in blue, science-literate (SCI-L) is green, 

and general interest (GEN) is green. 
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Figure 7: The tweet most likely to motivate participants to find out more presented to focus 

group participants. The scientist (SCI) group is represented in blue, science-literate (SCI-L) is 

green, and general interest (GEN) is green. 

Survey. For the survey responses from the focus group, response to messaging pairs 

between science literacy groups seems somewhat similar, however the difference between the 3 

science literacy groups seems to be approaching significance for level for Engagement (Kruskal-

Wallis chi-squared = 4.9428, df = 2, p-value = 0.08446) and for motivation to Like (Kruskal-

Wallis chi-squared = 4.9052, df = 2, p-value = 0.08607) only. Analysis of the other response 

variables came out with little to no effect size detected, likely because of a low sample size 

(n=13). With exit and online surveys pooled together (n=196) there is a statistically significant 

difference in responses among tweet types (original versus alternate) for all response variables 

(Table 6, Figure 8), and a strong effect of gender within background science literacy categories 

(Figure 9).  
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Table 6 
Responses to original versus alternate posts. Survey response to original versus alternate posts 
(n=193) is significantly different for all measured response variables (asterisk indicates statistical 
significance). 

Response Wilcoxon Rank Sum p-value 
Engaging W = 269240 4.498e-05* 
Informative  W = 259370 1.797e-07* 
Like W = 269830 0.0001193* 
Share or RT W = 277340 0.002606* 
Donate W = 281260 0.008718* 
Volunteer W = 281930 0.01441* 
Emotions W = 232420 < 2.2e-16* 
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Figure 8: Frequency of Likert responses for original (blue) versus alternate (red) posts for each 

of the following response variables; a) engaging, b) informative, c) motivation to Like, d) 

motivation to share or RT, e) motivation to donate, f) motivation to volunteer, g) negative (1) 

through positive (5) emotional reaction (1=negative, 5=positive). 
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Figure 9: Histograms of Likert scale responses from pooled survey for original versus modified 

social media posts. Scientist (SCI), science-literate (SCI-L) and general interest (GEN) responses 

grouped by gender (Female= red, Male=green, Gender non-conforming=blue) are for: a) level of 

0

1

2

3

4

5

GEN SCI SCI-L
Category

E
ng
ag
em
en
t Gender

F

M

O

Engagement by Background Science Literacy

0

1

2

3

4

5

GEN SCI SCI-L
Category

In
fo
rm
at
iv
e Gender

F

M

O

Informative by Background Science Literacy

0

1

2

3

4

5

GEN SCI SCI-L
Category

Li
ke

Gender
F

M

O

Likes by Background Science Literacy

0

1

2

3

4

5

GEN SCI SCI-L
Category

S
ha

re
 o

r R
et

w
ee

t

Gender
F

M

O

Share or Retweet by Background Science Literacy

0

1

2

3

4

5

GEN SCI SCI-L
Category

E
m
ot
io
n

Gender
F

M

O

Emotion by Background Science Literacy

0

1

2

3

4

5

GEN SCI SCI-L
Category

D
on
at
e

Gender
F

M

O

Likely to Donate by Background Science Literacy

0

1

2

3

4

5

GEN SCI SCI-L
Category

V
ol
un
te
er

Gender
F

M

O

Likely to Volunteer by Background Science Literacy



FROM TREES TO BLUEBIRDS   44	  

engagement, b) information importance, c) post “like”, d) would share or “RT”, e) motivation to 

donate, f) motivation to volunteer, and g) negative (1) to positive (5) emotional response. 

Based on boxplots (Figure 9), the response variables of Engagement and Informativeness 

(Figure 9 a & b, respectively) show differences between groups and thus were focused on for 

Generalized Linear Model (GLM) analysis. The remaining response variables remained similar 

between groups (Figure 10 c through g) and thus were not considered in the remainder of the 

GLM analysis. There were visible differences between responses to original versus alternate 

posts (Figure 8) so original/alternate experimental treatment was included as part of each model. 

Akaike’s Information Criterion (AIC; Burnham and Anderson (1998)) weights show more 

support for the emotive process model for engagement response for pairs 1 and 2–which used 

fearful language and contentious topics, respectively–rather than the cognitive process model 

(Figure 10a; Table B3). There was also more support for the emotive response model for 

informativeness for pair 1 than the cognitive process model (Figure 10b; Table B4). There was 

little to no support for the cognitive process model for any post pairs (Figure 10). The strong 

support for the null model–and conversely, no support for the global model (Tables B2 & B4)–

for both engagement and informativeness indicates that though a difference in response to 

experimental treatment (i.e. message pairs) was measured, none of the demographic 

characteristics measured explained the difference.  



FROM TREES TO BLUEBIRDS   45	  

a  

b  

Figure 10: Generalized linear model selection of for (a) engagement and for (b) informativeness 

response to pairs of original versus alternate social media posts from survey. Full model 

selection summary table can be found in Appendix (Tables B3 and B4). 

Discussion 

Both focus group results and survey results provide complementary information that 

could have been missed using either method alone. Focus groups provided insight into the 
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a real knowledge deficit between scientists and non-scientist groups, and on what the different 

science literacy groups find informative, engaging, and motivating to share social media posts. 

Survey results show that though background science literacy groups rank posts significantly 

differently from each other, that variance in response to posts may be driven primarily by gender 

differences. Both methods support the finding that informativeness and engagement are not in 

diametric opposition, as is often assumed by science communicators (Dudo & Besley, 2016), 

rather there is an interaction between the two. In what follows, I further discuss the findings on 

knowledge deficit, and on the factors affecting engagement and uptake, in more detail.  

The results of this research support findings from the literature that there is not 

necessarily a knowledge deficit in target audiences (Baram-Tsabari & Osborne, 2015; Blue, 

2015), but that the use of deficit frames may perpetuate scientific hegemony (Blue, 2015). 

Scientist and science-literate focus group participants were either trained in or active researchers 

in conservation and biology, and as such it is understandable that the scientist and science-

literate groups would consider themselves knowledgeable in the subject matter presented in 

focus groups. However, the public group are seemingly unsure about their ability to come to the 

“right” conclusion about any specific issue—the phrases “I don’t know,” “my best guess,” and 

“ditto” are thrown in to moderate the strength of the statements—nevertheless they are clearly 

able to make the connections. In the example presented earlier, the impact of decreased food 

sources and various biological cycles are suggestions for the impact of bee population size on 

native bird populations. Seemingly then, one does not need to be a biologist specializing in 

population ecology and trophic cascades to see the potential impact caused by a reduction in a 

species that provides valuable ecosystem services–like pollination. However, it is possible that 1) 

questions designed to assess background knowledge between the science literacy groups, and/or 
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2) the potential conflict between the science literacy category definitions participants were asked 

to self-identify with compared how participants defined themselves as science-literate—drew on 

deficit assumptions and therefore gave rise to deficit knowledge results. Irrespective of perceived 

knowledge deficit in the interested publics, all focus groups identified the need for education and 

multi-way communication to share knowledge. However it is interesting that the target audiences 

show insecurity in their knowledge related to conservation issues and are generally disengaged 

unless presented with a sense of urgency. Though urgency was motivational to some 

participants, others noted that its use seemed contrived and untrustworthy, and that regularly 

being presented with urgency frames could cause disengagement. This recognized need for open 

communication (Cvitanovic et al., 2015), yet an audience that only engages when urgency or 

emotions are evoked (Berger, 2013; Stieglitz & Dang-Xuan, 2013) remains a conundrum for 

science communicators who wish to engage a larger, yet fickle public. 

Interestingly, gender may be playing an important role in uptake of science 

communication. Women were more likely to use phrases indicating knowledge deficit than men 

were in both focus group transcripts and survey comment fields. Though women were more 

likely to make admissions of knowledge deficit, it did not mean that women are necessarily less 

knowledgeable than their male counterparts. Rather, the uncertainty displayed in their knowledge 

was likely due to cultural artifacts that perpetuate gender disparity in science, technology, 

engineering, and mathematical fields, even though no difference in cognitive ability exists 

(Wang & Degol, 2017). Response to message framing was also different based on gender, with 

women ranking fearful or contentious frames less positively than men (Figure 10). These gender 

differences may require consideration when engaging with target publics in science 

communication. 
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Not only did the public participants not consider their own knowledge base to be 

legitimate or substantial, neither did they identify themselves as part of a group whose interests 

need to be part of the discussion on conservation. For example, hunters were identified as a 

group whose interests should be welcomed and included in conservation planning, but the 

general interest group felt they would only take part in conservation action once their 

community, green space, or water resources were to come directly under threat. Thus 

conservation in general was a passive endeavour that had little salience to the public group, 

which did not consider themselves part of a group impacted by conservation.  This implies some 

disconnect between ongoing conservation action and awareness of its salience to the broader 

public (McDonald, 2009; National Academies of Sciences & Medicine, 2017). Even more 

intriguingly, though members of the public group did say they followed conservation groups on 

social media, they did not have a sense of belonging to those groups even though social software 

typically acts to create a sense of identity in user groups (Adria, 2007). 

One of the underlying theses of this research was that background science literacy affects 

perception and uptake of a social media post–i.e. I expected scientists to think information is the 

most important aspect of communication over social media while other publics would prefer 

communications that are most impactful. Indeed focus group tweet comparisons (Figure A1) 

show that all science literacy groups ranked impact (Figure 5), importance of information (Figure 

6), and motivation to find out more (Figure 7) differently for the sample tweets. 

Complementarily, content analysis results indicate that issues of accuracy, credibility and 

veracity were issues predominant for the scientist group compared to the general interest group 

(Tables 3 & 4). Thus background science literacy does indeed seem to affect perception of tweets 

informativeness, engagement, and message quality. 
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Another underlying thesis for this research is to test the seeming assumption that 

information and engagement must be in competition with one another–that information needs to 

be sacrificed for engagement, and vice versa. However, based on the ranking of the tweets 

presented to focus group participants (Figure A1) the relationship between information and 

engagement seems to be audience specific and not necessarily in opposition. The general interest 

group ranked tweet number 5 for most impact (Figure 5), tweets number 1 and number 3 had 

most important information (Figure 6), but tweet 5 was most motivational (Figure 7). Thus for 

the general interest group, it seems like informativeness works against motivation or impact, 

implying information and engagement are indeed competing. However, the same pattern is not 

seen for the scientist and science-literate groups, indicating that post informativeness and 

elements of engagement can be complimentary rather than competitive. 

Message framing is a way in which information can be presented to appeal to different 

audiences by making that information salient to audience members on a personal level 

(McDonald, 2009). Different audiences are known to hold not merely different viewpoints, but to 

hold different political or social ideology that can include temporal focus (Baldwin & Lammers, 

2016; Hanson-Easey et al., 2015), negativity bias (Stieglitz & Dang-Xuan, 2013), and economic 

factors (Brulle, Carmichael, & Jenkins, 2012). In the focus groups there was a recognition that 

other ways of knowing are valuable and need to be taken into account for conservation activities. 

But if this is indeed the case, it’s curious that there is a public perception that conservation action 

is only given through privileged pre-determined issue frames (Blue, 2015), and set up to be 

adversarial to alternate viewpoints (Blue, 2016; Hansen, 2011; Saunders et al., 2006). 
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Implications for Social Media  

Message framing, aspects of communicator credibility and communication persuasion all 

play a role in influencing engagement. Message uptake can be affected by a number of factors 

including social media channel-specific behaviours (Suh et al., 2010), communicator social 

capital (Recuero et al., 2011), popularity and homophily (Macskassy & Michelson, 2011), 

resonates with popular culture (M. C. Nisbet & Scheufele, 2009), and conciseness (Cook et al., 

2013). The social media post pairs that were presented to survey participants were meant to test 

the effects of different message frames for uptake by different audiences.  

Messages that used fearful or contentious issue frames would be expected to generate 

strong support for the emotive response model. Emotionally charged twitter messages are shared 

more often and more quickly than emotionally neutral ones (Stieglitz & Dang-Xuan, 2013), and 

create a sense of urgency that transforms apathy into behavioural action (Myers, Nisbet, 

Maibach, & Leiserowitz, 2012). Indeed negative sentiment posts generate more comments and 

shares than do positive or neutral ones (Stieglitz & Dang-Xuan, 2012), enhancing virality in the 

case of news, but not necessarily in non-news domains (Stieglitz & Dang-Xuan, 2013). The first 

two survey pairs used fearful and contentious issue frames respectively, and as expected, these 

were the ones that showed the strongest support for the emotive response model for engagement 

(Figure 10a) but only the first survey pair (fearful) supported the emotive response model for 

informativeness (Figure 10b). Non-emotionally charged messages should, as a corollary, show 

support for the cognitive response model, but in fact that model was the poorest fit in all four 

survey pairs (Figure 10).  

An underlying assumption of scientists that undertake science communication is that 

access to accurate information is all that’s needed to gain support of the public and decision 
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makers (Cvitanovic et al., 2015; Dietz, 2013). Indeed, the lack of value-laden communications in 

science relies on the assumption that audiences dominantly employ a decision-making system 

reliant on systematic processing (Chaiken & Maheswaran, 1994). However, the lack of support 

for the cognitive process model in this study fits well with research into decision-making, which 

shows that most audience members preferentially utilize heuristic processing, heavily influenced 

by individual interpretation or personal bias (Chaiken & Maheswaran, 1994; Cvitanovic et al., 

2015; Dietz, 2013; National Academies of Sciences & Medicine, 2017), economic/financial 

factors and influence by political elites (Brulle et al., 2012; Hanson-Easey et al., 2015). Indeed 

for most people, climate change and other science issues are heuristically processed using 

shortcuts & contextual cues (Dietz, 2013; National Academies of Sciences & Medicine, 2017), 

and thus trust in communication sources becomes an important heuristic processing shortcut.  

Communicator credibility is affected not only by perceived level of expertise but also by 

trust (Fiske & Dupree, 2014). In the case of science communication, scientists and conservation 

organizations certainly meet the requirement for expertise (National Academies of Sciences & 

Medicine, 2017), but the importance of trust may be overlooked. Indeed Wilson, Ramey, 

Donaldson, Germain, and Perkin (2016) show that trust in information sources was related not 

only to respondent groupings by science-interest, but that all groups had high levels of use and 

trust of personal experience and colleagues. Cvitanovic et al. (2015) echoes this finding, noting 

that decision-makers rely on personal experience and other secondary sources of knowledge, 

above scientific sources. Thus trust in and perceived credibility of message sources may be 

influenced by relationships, be they true or merely perceived (Wright, 2004). Trust building was 

not specifically measured by this study, but trustworthiness of message sources could 

conceivably be harmed by inconsistent messaging aimed at engaging disparate groups.  
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Negative sentiment frames meant to increase salience with conservatives (Stieglitz & 

Dang-Xuan, 2013) may act to alienate current liberal supporters of conservation efforts. Baldwin 

and Lammers (2016) show that in the case of climate change, conservatives prefer past focused 

statements idealizing the certainty of a cherished past to the uncertainty inherent in future 

focused statements that typify liberal engagement in climate change. And the use of negative 

campaigns by conservative political parties (Lau, Sigelman, & Rovner, 2007) implies a 

preference for negative messaging by those of conservative political ideology. Self-identification 

with any political group was not surveyed as part of this research, but there were numerous 

responses both favourably and unfavourably to the negative or contentious message frames, 

indicating that those frames influenced message salience along some unknown grouping that 

might include political ideology. Positive, negative and neutral message frames have certainly 

shown to effect attitudes of publics towards sea otter conservation—negative frames promoted 

utilitarian or dominionistic attitudes towards wildlife, while positive frames decreased utilitarian 

attitudes (Echeverri, Chan, & Zhao, 2017)—as other forms of framing has been shown to effect 

opinion on climate change (Brulle et al., 2012; Myers et al., 2012). Indeed, liberals and 

conservatives alike react negatively to dissonant science communication, resulting in diminished 

trust of the scientific community, if not merely the communication source (E. C. Nisbet, Cooper, 

& Garrett, 2015). 

A limitation to information diffusion on social media is the echo chamber effect. As 

Slater (2007) points out, the user’s selection of media creates a type of positive feedback loop 

called “reinforcing spirals” whereby endogenously selected media further entrenches self-

identity. Twitter and Facebook have an even more selective-content framework, thus creating an 

echo chamber effect (Cacciatore et al., 2015); users only hear things they want to hear, and are 
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not exposed to alternate viewpoints. Interestingly, though not specifically asked to discuss the 

issue of information diffusion, the scientist focus group (and to a lesser extent the science-literate 

group) noted the issue of echo chambers. This could be a result of the science culture of outreach 

and education coming face to face with the realities of self-created media environments, and the 

resultant low uptake of science communication. 

The literature on virality typically notes that messages that evoke high arousal emotions–

like awe, anger, humour, anger and anxiety–are those that are most likely to be shared online 

(Berger, 2011; Berger & Milkman, 2012; Stieglitz & Dang-Xuan, 2012). Thus scientific 

discovery would be expected to elicit the high arousal emotion of awe, and thus be propagated 

along social media channels. But it seems that scientific discovery alone does not seem to benefit 

from this effect. Focus group and survey respondents consistently suggested pleasing visuals, 

and use of humour either made posts appealing, or could be used to improve posts. This is 

consistent with research showing that the use of awe-inspiring imagery (Fauville, Dupont, von 

Thun, & Lundin, 2015; Kahle, Sharon, & Baram-Tsabari, 2016) and the use of humour (Berger, 

2011) attracted the largest engagement on multiple platforms. The large number of survey 

respondents that noted “too long didn’t read”, would indicate that post concision should also 

affect uptake, however, this is a gap in current research on virality and uptake on social media. 

Another interesting finding that may be an artifact of the culture of science was the focus 

on veracity as a theme for the scientist group. As science concerns itself with discovery 

(Ponterotto, 2005) and the need for more data to replicate results (Gray, 2014), it is perhaps not 

surprising then that the scientist group was so focused on veracity and completeness of 

information rather than audience engagement in the message. This focus on the validity of claims 

and the completeness of information, illustrates a cultural disregard for requests for aid or action 



FROM TREES TO BLUEBIRDS   54	  

(Baron, 2015). Indeed many respondents commented that they did not feel motivated to donate 

or volunteer because it had not been included in the messaging. This implies that donating and 

volunteering is not intrinsically motivated–because it is deemed good or important in it’s own 

right–rather it needs to be requested specifically or extrinsically. Though extrinsic values can be 

effective motivators, Markowitz and Shariff (2012) caution that their use can inhibit individuals 

from developing intrinsic or non-materialist motives to conservation action. 

Conclusion 

This research uses a combination of quantitative and qualitative research methods for a 

mixed methods approach to exploring issues of understanding, engagement, and the 

effectiveness of framing as a tool for increasing understanding and engagement. This research 

shows that there is not necessarily a knowledge deficit between scientists and their target 

audiences with regards to understanding of conservation issues. However, perceived confidence 

in self-knowledge differed with background science literacy and with gender. Issues of source 

credibility, statement accuracy, succinctness, and the ability to verify information came up as 

topics pertinent to engagement with conservation organizations and their messaging on social 

media. The perception of message engagement and informativeness differed between genders 

and background science literacy, but 1) framing was effective at changing message uptake and 2) 

the relationship between informativeness and engagement was audience specific but not 

necessarily in opposition. These results illustrate that more specific knowledge is not what is 

needed for increasing awareness and understanding of conservation issues, rather that 

engagement can be increased effectively through the use of framing to appeal to different 

audiences.  
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This research informs the use of social media for science-based conservation NGOs to 

facilitate better public outreach campaigns to increase public engagement and to potentially 

motivate action in support of conservation goals. 
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Appendix A 

Focus Group Moderator Guide Questions 
 
Opening questions 
“Since this Focus Group is about conservation and social media messaging, let’s start by …” 
1. “Sharing our first names and what social media do you typically use on a daily basis.” 
2. “What was the last time you experienced a meaningful connection with nature? (probe: feel 
the need to conserve it?) 

 
Introducing Questions - The interviewee is prompted to give an account of an experience or 
situation.   
3. Where do you get information about the importance of environmental conservation? (probe: 
What news sources do you trust? Do you get news through SM?) 
4. If you follow a conservation/environmental group through SM, which is it and why did you 
start following them? 
 
Transition: (Conservation) 
“We’re talking about conservation and I’ve purposely not defined it for us because I’d like to get 
a working definition of conservation. So let’s brainstorm that onto a whiteboard” (probe: 
anything missing?) 
 
“Think back to a time when you felt motivated to take part in a conservation effort of some kind” 

1. Tell me about that.  
2. What influenced you at that time to become involved? (probe: what influenced you to 

stop?) 
3. What elements of the natural environment would you feel motivated to conserve if you 

feel it was under threat? (probe: What would motivate you now to become involved?) 
 
For the next series of questions, I’d like you to complete the following sentences; 
 

1. As climate changes, the impact of flowers blooming earlier or later within a season is 
__________ (word completion) 

2. Suburb development impacts native bees because ________ (word completion) 
3. Stats show a reduction of bee populations in Canada, this has an impact on native birds 

because __________ (word completion). 
4. The invasive house sparrow affects native bluebirds by _______________ (word 

completion) 
5. (show photo (Figure A1)) “What emotions does this image raise for you?” (probe: 

exhilaration, apathy, etc.) 
If you were to choose one sentence here to share (RT, share) with someone on your social media 
channels that communicated the importance of conservation, which would it be? (probe: which 
resonates most) 
 
 
Key questions (Impact, information, involvement) 
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Order these 5 tweets (Figure A1) in terms of impact. (probe: Why did you pick them? Why this 
top 1?)  

4. Which one of these tweets provides the most important information?  
5. What attributes of that message made it seem more important to you (or have the most 

impact on you)? (probe: attributes & influence) 
6. Do any of these make you feel motivated to find out more? 

 
 Impact Important Info 
FG 1   
FG 2   
FG 3   
 

Summary and closing 
“I just have a few last questions” 

7. What do you like most/least about how conservation/science is communicated on social 
media? 

8. “How could more people be encouraged to engage with conservation/scicomms on social 
media?” 

9. “Of the things we discussed today, what are the most important things to successful 
communication about conservation on social media?” 

 
“Are there any other things about using social media for conservation/sci comms that you would 
like to share before we finish?” 
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Figure 11: The photograph presented to Focus Group participants for discussion. Participants 

were asked to indicate what emotions arise when presented with this photo, without any 

accompanying text.  
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Tweet	  1	  
	  

Tweet	  2	  

	  

Tweet	  3	  

	  

Tweet	  4	  

	  

Tweet	  5	  

	   	  
Figure 12: The five tweets presented to Focus Group participants. Participants were asked to 

rank tweets for impact, importance of information, and for motivation to find out more. 
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Appendix B 

Table	  B1	  
Content	  Analysis	  Codes	  on	  Focus	  Group	  Transcripts	  and	  Survey	  Comment	  Fields	  	  

Name Description 

Accuracy is information accurate/inaccurate? Accuracy is noted as important 

Acknowledgements comments regarding thanks to people/organizations for donations/volunteering 

Activism & Volunteering Protests, volunteering, other actions to drive change 

Activity Physical activity; being active, could be exercise / commute / just getting off sofa 

Best practices Notes on best practices allowing you to appeal to your audience. 

Subnode> Spelling & 
Grammar 

type-o’s, awkward phrasing, etc. 

Birds Mention of birds 

Climate change impact Mentions of the impacts attributable to climate change 

Communication Importance of communication. Who is communicating (directionality, which 
stakeholders) 

Community statements that conservation is a community effort, or that conserving creates 
community 

Competition Competition as a ecological process 

Connection with Nature Identifying a connection with nature 

Conservation Need to conserve or advocate for conservation. How to define conservation 

Context dependent Context dependence of what messages to share, how to tailor messages, which 
accounts to use. 

Credibility The credibility of the info source 

Development Impacts Threat or loss of wilderness area (including fragmentation). Special interest groups 
pushing their agenda (implied for bad). Destruction, waste, pollution. Man-made 

Doable Feeling that an action is doable, that it could actually work. E.g. I can plant this native 
shrub to help butterflies. 

Echo Chamber Identification of echo chamber effect, not being exposed to opposing/alternate views 
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Education Attending school was reason behind interest / interests were formalized into education 

Engagement What engages people, when people tune out 

Experts Identifying communication with experts or researchers 

Falls Flat Phrases like what’s the point, get to the point, disengaging, distracts from the point 

Food Issues around food. Availability, quality, sustainability. 

Idiomatic Idiomatic “standards” are violated or noted. 
Includes: over-simplification (dumbing down, talking down, info is too simple), fake 
news styles (click-bait, attention-seeking, sex sells, sensationalism), 
(un)professional/(in)appropriate 

Impact Talking about what is impactful in a message, what makes the most impact 

Information Importance Info that is important, or wanting more info than what’s provided (identifying 
important info that’s missing) 

Informative The information presented is informative 

Interest Noting that something is interesting or has a personal interest 

Involvement Being involved 

Knowledge Deficit That “public” doesn’t understand 

Subnode> Others Knowledge deficit of others 

Subnode> Self Knowledge deficit in self. “I don’t know” and similar statements 

Negative emotion Fears, creepy, alarm 

News Sources Where get info about environmental conservation. Trusted news sources 

 Subnode> Friends and 
family 

Friends and family as trusted news sources. 

Newsletter Email newsletter 

Orgs Donated Organizations donated to 

Orgs Volunteer Organizations volunteered with 

People Impacts of people, use by people 

Personal or Professional 
Boundary 

Personal use versus professional use 
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Pollinators Bees, and other pollinators 

The use of pop culture or 
current events 

The use of pop culture or current events 

Positive emotions happiness, inspiration 

Protection Like putting a fence around something 

Proximity Mention of place. Can be local or global. 

Subnode>  Global Global focus on issues 

Subnode>  Local Local or provincial focus 

Publics Mention of your audience or of publics. The focus of who the message is aimed at 

Reasons to stop Reasons why stop conservation 

Share or Retweet Choice to share or retweet 

Social Media Type of social media used 

Subnode>  Facebook  

Subnode>  Google News  

Subnode>  Instagram  

Subnode>  LinkedIn  

Subnode>  Pinterest  

Subnode>  Research Gate  

Subnode>  Twitter  

Subnode>  YouTube  

Stewardship Mention of stewardship specifically 

Success That a conservation effort was successful; seeing a change for the better; seeing real 
impact of the conservation effort 

Succinct succinctness, concision, brevity, short phrasing, condensed verbiage, etc… 

Take action Take some kind of action. Click through, tweet, physically pull invasive plants, etc. 
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Thankful Being thankful that the area exists, appreciative 

Time scale issue of time scale. Either short-term or long-term and/or geologic time scale 

Trust Trust in source; established relationship where the source only posts on verified info 

Urgency Sense of urgency or immediacy. Could be immediate danger or immediate action 

Values & Culture Culture and values differ, and their influence on knowledge or decision making 

Veracity Truth (searching for truth), measurable, tangible, data 

Verbose too wordy, too long  

Water Water protection, or enjoyment of water resources 

Wilderness Untouched natural system, usually including isolation from other people, but typically 
a healthy ecosystem without human impact. Habitat, trophic interactions, 
reproduction & dispersal. 

Wildlife Wildlife or living organisms; plants or animals 

Work Opportunities Future job opportunities, career, collaborations, forging relationships 
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Table B2 
Social media post pair design. Different frames presented by alternate post wording compared to 
each original social media post.  
Pair number Social Media Designed to Test 

1 Twitter Fearful language, sensationalism 
2 Twitter Contentious topic, hashtags 
3 Facebook Popular culture reference 
4 Facebook Concise (56.6% reduction in word count), use of questions 
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Table B3 
AIC weights of generalized linear model selection of engagement response to pairs of original 
versus alternate social media posts from survey. Response variable tested to original versus 
alternate pairs (OA), background science literacy (Sci), gender (G), income ($), education (Ed), 
age (A). The strongest model for each post pair is bolded.  
Pair 1 (fearful language, sensationalism) 

Model # Model AIC Δ 
AIC 

AIC 
weight 

Residual 
Deva Kb 

1 Global + OA + G + Sci + $ + A + Ed 1390.00 32.90 0.00 182.99 28 
1a Null  + OA 1361.80 4.70 0.08 206.82 2 
2 
Cognitive + OA + Sci + Ed + $ + A 1391.80 34.70 0.00 188.73 26 

2a + OA + Sci 1364.30 7.20 0.02 205.25 4 
3 Emotive + OA + G + $ 1364.70 7.60 0.02 191.64 11 
3a + OA + G 1357.10 0.00 0.87 198.09 4 
Pair 2 (contentious topic, hashtags) 

Model # Model  AIC Δ 
AIC 

AIC 
weight 

Residual 
Devc Kb 

1 Global + OA + G + Sci + $ + A + Ed 1410.10 34.90 0.00 139.02 28 
1a Null  + OA 1375.50 0.30 0.39 156.42 2 
2 
Cognitive + OA + Sci + Ed + $ + A 1409.60 34.40 0.00 142.54 26 

2a + OA + Sci 1377.60 2.40 0.01 154.45 4 
3 Emotive + OA + G + $ 1383.10 7.90 0.01 145.96 11 
3a + OA + G 1375.20 0.00 0.46 152.06 4 
Pair 3 (popular culture reference) 

Model # Model  AIC Δ 
AIC 

AIC 
weight 

Residual 
Devd Kb 

1 Global + OA + G + Sci + $ + A + Ed 1409.90 39.00 0.00 99.33 28 
1a Null  + OA 1370.90 0.00 0.65 112.34 2 
2 
Cognitive + OA + Sci + Ed + $ + A 1408.20 37.30 0.00 101.67 26 

2a + OA + Sci 1374.50 3.60 0.11 111.87 4 
3 Emotive + OA + G + $ 1384.50 13.60 0.00 107.95 11 
3a + OA + G 1373.00 2.10 0.23 110.39 4 
Pair 4 (concise, use of questions) 

Model # Model  AIC Δ 
AIC 

AIC 
weight 

Residual 
Deve Kb 

1 Global + OA + G + Sci + $ + A + Ed 1417.40 41.10 0.00 110.27 28 
1a Null  + OA 1376.30 0.00 0.59 121.16 2 
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2 
Cognitive + OA + Sci + Ed + $ + A 1415.70 39.40 0.00 112.53 26 

2a + OA + Sci 1380.10 3.80 0.09 120.96 4 
3 Emotive + OA + G + $ 1389.60 13.30 0.00 116.49 11 
3a + OA + G 1377.50 1.20 0.32 118.35 4 
a Null deviance is 1419.23 

	   	   	   	   	  b Number of parameters in model 
	   	   	   	   	  c Null deviance is 1802.98 
	   	   	   	   	  d Null deviance is 2104.56 
	   	   	   	   	  e Null deviance is 2079.02 
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Table	  B4	  
AIC	  weights	  of	  generalized	  linear	  model	  selection	  of	  informativeness	  response	  to	  pairs	  of	  
original	  versus	  alternate	  social	  media	  posts	  from	  survey.	  Response	  variable	  tested	  to	  original	  
versus	  alternate	  pairs	  (OA),	  background	  science	  literacy	  (Sci),	  gender	  (G),	  income	  ($),	  
education	  (Ed),	  age	  (A).	  The	  strongest	  model	  for	  each	  post	  pair	  is	  bolded.	  	  
Pair 1 (fearful language, sensationalism) 

Model # Model AIC Δ 
AIC 

AIC 
weight 

Residual 
Deva Kb 

1 Global + OA + G + Sci + $ + A + Ed 1322.50 26.00 0.00 184.74 28 
1a Null  + OA 1301.00 4.50 0.08 215.29 2 
2 
Cognitive + OA + Sci + Ed + $ + A 1325.40 28.90 0.00 191.68 26 

2a + OA + Sci 1302.70 6.20 0.03 212.92 4 
3 Emotive + OA + G + $ 1306.90 10.40 0.00 203.11 11 
3a + OA + G 1296.50 0.00 0.87 206.72 4 
Pair 2 (contentious topic, hashtags) 

Model # Model  AIC Δ 
AIC 

AIC 
weight 

Residual 
Devc Kb 

1 Global + OA + G + Sci + $ + A + Ed 1422.00 31.70 0.00 142.37 28 
1a Null  + OA 1390.30 0.00 0.50 162.69 2 
2 
Cognitive + OA + Sci + Ed + $ + A 1420.20 29.90 0.00 144.60 26 

2a + OA + Sci 1391.50 1.20 0.27 159.90 4 
3 Emotive + OA + G + $ 1399.60 9.30 0.00 153.95 11 
3a + OA + G 1392.00 1.70 0.22 160.33 4 
Pair 3 (popular culture reference) 

Model # Model  AIC Δ 
AIC 

AIC 
weight 

Residual 
Devd Kb 

1 Global + OA + G + Sci + $ + A + Ed 1427.30 40.70 0.00 84.18 28 
1a Null  + OA 1386.60 0.00 0.63 95.48 2 
2 
Cognitive + OA + Sci + Ed + $ + A 1425.40 38.80 0.00 86.29 26 

2a + OA + Sci 1390.30 3.70 0.10 95.20 4 
3 Emotive + OA + G + $ 1399.70 13.10 0.00 90.59 11 
3a + OA + G 1388.30 1.70 0.27 93.22 4 
Pair 4 (concise, use of questions) 

Model # Model  AIC Δ 
AIC 

AIC 
weight 

Residual 
Deve Kb 

1 Global + OA + G + Sci + $ + A + Ed 1414.50 43.80 0.00 72.52 28 
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1a Null  + OA 1370.70 0.00 0.69 80.73 2 
2 
Cognitive + OA + Sci + Ed + $ + A 1411.70 41.00 0.00 73.76 26 

2a + OA + Sci 1374.60 3.90 0.10 80.60 4 
3 Emotive + OA + G + $ 1384.60 13.90 0.00 76.61 11 
3a + OA + G 1373.10 2.40 0.21 79.09 4 
a Null deviance is 970.37 

	   	   	   	   	  b Number of parameters in model 
	   	   	   	   	  c Null deviance is 1905.5 
	   	   	   	   	  d Null deviance is 2467.02 
	   	   	   	   	  e Null deviance is 2361.17 
	   	   	   	   	  	  


