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Executive summary
There have been a number of recent initiatives to drive scientists towards increasing their Public
Engagement (PE) efforts. The current study examined public engagement behaviour among
environmental scientists, plus the factors most significantly influencing their intentions to participate
in engagement activities.
With the theory of planned behaviour as a main theoretical framework, 125 environmental scientists
were asked to fill in an online survey. An analysis on the surveyed scientists’ engagement behaviour
showed that environmental scientists tend to participate in engagement activities more often than
the general scientists, regardless of research field. Furthermore, the use of social media is the most
frequent channel used to communicate about their work. However, the engagement activity adopted
by most respondents was found to be giving presentations to non-scientific audiences.
A bivariate correlation analysis and multiple regression analysis showed that past engagement
behaviour and subjective norms most significantly influence environmental scientists’ intentions to
participate in PE activities. Salient beliefs and perceived barriers show a similar, although lower,
correlation with intentions. Attitude towards PE and perceived behavioural control have the least
influence over intentions to participate in PE.
It was examined which potential PE impacts were perceived by respondents as actually occurring
through engagement activities. Furthermore, a correlation analysis between particular impacts of PE
and past engagement behaviour was conducted to examine the manner in which perceived
occurrence of PE impacts evolves with increasing PE participation.
The impacts with the highest perception of occurrence where found to be societal impacts, including
the effects of PE on the public’s understanding of environmental sciences, their support, interest and
involvement for environmental research, and the integration of societal insights into research work
by environmental scientists. PE impacts with the least perception of occurrence included attracting
donors, getting research grants and advancing one’s career. Among the PE impacts with higher
perception rates as PE participation increases were institutional support for PE, building partnerships
with other organizations and finding new applications for research work.
A final analysis examined environmental scientists’ prioritized goals for PE initiatives. A factor
analysis on responses showed four categories of PE objectives: 1. increase public support for the
environmental sciences, 2. inform the public, 3. enhance public participation in research, and 4.
advance the individual’s career. Although there was no significant difference in the prioritization of
the first 3 objectives, responses showed that advancing the individual career is not a goal in which
environmental scientists focus while engaging the public.
The results produced several recommendations for future initiatives looking to motivate
environmental scientists to increase their PE efforts. These included, among others, the use of online
platforms for science communication controlled by research institutions or scientists themselves;
focusing on informal science institutions, such as zoos, aquariums and museums, to organize direct
engagement initiatives; and using societal impacts of PE to motivate scientists into increasing their
engagement efforts, such as changes in the environmental behaviour of the general public or their
support for the environmental sciences.
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1. Introduction
1.1.

Credibility of science

Almost every major issue currently faced by modern societies is somehow related to science and
technology. These problems, especially those associated to environmental quality, are often
complex, marked by time pressures, infolded by uncertainty, ambiguous and lacking a central
regulative authority. Or ‘super wicked’, a term first used by Levin, Cashore, Bernstein, & Auld (2012)
to describe climate change policy. The term is also applicable to other major environmental problems
such as fisheries collapse, cross-boundary pollution, loss of biodiversity, ocean acidification,
preservation of pollinator colonies, plastic dumping, water scarcity and contamination, unsustainable
agriculture and aquaculture.
Wicked problems ask for expert knowledge during decision making. Any proposed intervention in the
intricate complexities of socio-environmental systems demands an in depth understanding of both
the social and natural phenomena which conform them. Yet, even when such knowledge is available,
or its development conceivable, it is rarely enough to reach a solution (Durodie, 2003; Gauchat,
2012; Mercer, 2016). Sound environmental science is needed for sound environmental policy (Cohen,
2017), but it is far from being solely needed.
Societies in the Age of Uncertainty (Nowotny, Scott, & Gibbons, 2001) struggle to define the role of
science in political decision making and everyday life. As the concept of “science speaks truth to
power” no longer prevails in public opinion, new queries of credibility arise amid environmental
debates. The social disputes around issues like climate change (Stern, Perkins, Sparks, & Knox, 2016),
loss of biodiversity (Cardinale et al., 2012) or GM food safety (Maeseele, 2015) have a stronger focus
on which actors should the public listen to, rather than assessing the efficacy of each actors’ claims.
Although it is impractical and inaccurate to classify the public’s attitude towards science as a single
undivided view (Wynne, 2006), it remains true that research work in several scientific fields focusing
on diverse subjects (e.g. environmental sciences, biotechnology and genetic engineering, public
health, communications technology) commonly bring about disparate and controversial societal
debates which centre, in part, around the credibility of scientific claims and the institutional efficacy
of science.

1.2.

A call for public engagement

A clear response from distinguished scientific authorities has been to exhort colleagues into adopting
Public Engagement (henceforth PE) with science practices (e.g. Cicerone, 2010; Leshner, 2015;
Leshner, 2003; Smith, 2017). This novel engagement discourse asks for a lot more than the public
diffusion of research results through communication practices, it asks for the adoption of bottom-up
approaches in scientific research, two-way dialogues during communication initiatives, public
participation, and social insight integration attained through a variety of media channels and social
settings (Stilgoe, Lock, & Wilsdon, 2014). Particularly, but not exclusively, during communication
associated to controversial and politically charged scientific research (Riesch, Potter, & Davies, 2017).
Current communication initiatives, the argument goes, are more often than not based on the
distorted premise that the public’s “lack of trust” for science is a direct result of their deficient
scientific literacy (Dominique Brossard & Lewenstein, 2009). Informing the public about scientific
facts and practices will henceforth suffice to craft a more positive view of science. Yet, this
6

assumption seems to be oblivious of the prevailing scientific consensus resulting from
interdisciplinary research on public engagement effectiveness (Bubela et al., 2009).
Neither a lack of knowledge in scientific facts and practices is unavoidably linked with negative
attitudes towards science, nor being knowledgeable is significantly correlated with positive attitudes
(Allum, Sturgis, Tabourazi, & Brunton-Smith, 2008). In fact, value and moral characters (Ho, Brossard,
& Scheufele, 2008), media use (Andrews & Caren, 2010), and religious beliefs (Brossard, Scheufele,
Kim, & Lewenstein, 2009) have far greater impacts on individual opinion of science than scientific
literacy.
The loss of trust in science from the public as perceived by the scientific community is likewise a
misconception. One which is to this day fuelled by a nostalgic belief in the golden age of science
during the space race in the 1960s, back when an alleged better informed public claimed for ample
investments in scientific advancement. Nonetheless, in the decades since that “giant leap for
mankind”, public scientific literacy and support have remained virtually unchanged (Nisbet &
Scheufele, 2009).

1.3.

Public view of science

People like science. The National Science Board (2016) survey, which measured public attitude
towards science, found that 90% of people in United States believe science and technology will
create more opportunities for future generations, and 70% argue the benefits of scientific research
outweigh the harms. Although only 40% of the respondents expressed a high degree of trust in
scientists, this rate remains unaffected after decades (Nisbet & Markowitz, 2015) and ranks second
only to the trust rate in the military, surpassing other socially influential institutions like the media,
the government, churches and the industry.
European perceptions paint a similar picture. A survey from the European Commission (2010) found
that 58% of people on the continent can “no longer trust scientists to tell the truth about
controversial issues”. Only 6 out every 10 UK residents said they trusted scientists (Ipsos MORI,
2011). Nearly half of Europeans think the scientist’s focus on too specific issues thwarts their
understanding of the wider perspective of social concerns (European Commission, 2010). Yet, the
proportion of people saying their trust in science improved during the last 5 years almost doubles the
amount saying their trust decreased (Ipsos MORI, 2011). Nearly two thirds (63%) of Europeans
believe scientists are the best qualified to explain scientific concepts and their social impacts
(European Commission, 2010). In comparison, the perceived role of newspaper journalists was 16%,
of TV journalists was 20%, of government representatives 11%, industry 6%, military 2%, and
religious representatives 2%.
Contrary to a prevailing view amongst the scientific community about the public’s lack of interest
(Bentley & Kyvik, 2011; Ecklund, James, & Lincoln, 2012; Royal Society, 2006), people wish they knew
more about science (European Commission, 2010) and consider the doings of science to have a great
-and positive- influence in their lives (Pew Research Center & AAAS, 2015; Research Council UK,
2008). In the NSB (2016) survey, 87% of respondents said they are “very interested” or “moderately
interested” in science and technology, and environmental degradation related topics were among
the most attractive aspects of science.
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1.4.

The social environment of science

In spite of a continued high support in science from the public, rapid social changes taking place at a
global scale (e.g. globalization, rapid innovation and technological competition and more accessible
communication technologies) do impact scientific endeavour and its relation to society. In a review
for the Science for All Expert Group (2010), Benneworth (2009) described four changes in
contemporary societies which hinder decision making vis-à-vis scientific issues and augment the need
for public engagement with science.
1.4.1. Loss of expertise
It would certainly seem that scientific findings, especially those prone to ethical controversies and
which ask for deviations from current social and economic practices, are increasingly contested by
public scrutiny, allotting expert authority over decision making to a wider set of stakeholders
(Durodie, 2003). People around the world feel scientists are not fittingly transparent regarding
research processes, freeing them to make ethical and social decisions while disregarding public views
and widespread moral trends (Wilsdon, Wynne, & Stilgoe, 2005). Even worse, scientists are
perceived to do so without sustaining the proper legitimacy and accountability processes that other
institutions are subjected to (Wilsdon & Willis, 2004). Furthermore, there is a prevalent public
discontent that their involvement in scientific processes has little to none concrete impacts on both
research practices and the public policies they lead to (Nisbet & Markowitz, 2015).
1.4.2. Challenges of transdisciplinarity
A second call for further public engagement comes from the expanding number of specialized
disciplines and interdisciplinary sub-disciplines within the scientific research framework. This socalled “fragmentation” of science (Scholz & Steiner, 2015) or chaos of disciplines (Abbott, 2001) leads
to intricate relations amid the scientific community, making the integration of knowledge an almost
impossible task (e.g. Morse, Nielsen-Pincus, Force, & Wulfhorst, 2007), and to a less effective
integration of science and society (Rice, 2013).
The well-known conceptualization of knowledge production by Michael Gibbons (1994) contrasted
traditional forms of scientific processes, termed Mode 1, and the emerging trends in transdisciplinary
research methods, entitled Mode 2. Whereas the former is linear, disciplinary and predominantly
cognitive, the latter mode is multi-stakeholder, multi-directional, both cognitive and experiential, and
fashioned by broader social contexts. This novel research approach integrates insights not only from
scientific actors, but also from industries, state organizations, and, to a problematic less substantial
extent, the lay public. It is conceivably this broader inclusion of stakeholders into the complex web of
scientific disciplines, which conform knowledge production systems with a patent focus on
technocratic needs, that ultimately risks the exclusion of public actors and promote the further
polarization of expert knowledge and pragmatic application (Elam & Bertilsson, 2003; Etzkowitz,
2002).
1.4.3. Diverse and unregulated information sources
The myriad and still increasing new sources of knowledge and information embody the third pressure
on the relation between science and society. These diverse and timely accessible sources compete
with the constant but gradual knowledge production of science (Benneworth, 2009). Contrary to the
reliable, albeit long process of peer reviewing scientific findings, other knowledge sources,
particularly the internet, better comply with the speed at which people expect to receive
8

information. In accordance to a ‘tendency to dissolve the boundary between experts and the public’
(Collins & Evans, 2002), this alternative information sources are increasingly considered to be as
legitimate as peer-reviewed knowledge. Alas, social studies of science ask at times for a clearer
distinction between expertise and lay knowledge, and for their blurring at others.
The media, and particularly online new media (Fahy & Nisbet, 2011), plays a significant role in public
scientific literacy. In fact, people gather the majority of their understanding of science from
traditional and online media channels (Research Councils UK, 2013). But the proliferation of
alternative sources of information also spark the development of opinion and interpretative forums
which fail to discern between scientific facts and personal conjectures, allowing for self-proclaimed
experts to considerably shape the forum’s debate. As Durodie (2003) ironically states: ‘you
increasingly need to be an expert in expertise in order to know who to believe nowadays’.
1.4.4. Political modernization
The fourth issue hindering efficient relations between science and society and asking for more
integrative public engagement initiatives is political modernization and more complex decision
making processes. These processes play a particularly evident role in environmental management
(Arts, Leroy, & van Tatenhove, 2006). This novel policy discourse, often denoted governance (Rhodes,
1997), exchanges top-down, centralized and hierarchically fixed approaches, for collective,
decentralized and elastic decision making settings (Hooghe & Marks, 2003). The diverse stakeholders
involved in these policy networks commonly gain the power to influence decisions based on their
particular resource input, e.g. information, finances, legitimacy (Rhodes, 1997). Leaving less
organized and resource less groups with little power to shape the decision making structure, or the
decisions themselves.

1.5.

Public engagement by scientists

1.5.1. Level of PE participation
Ironically, the moment when efficient science-society relations are most urgently needed coincides
with a disinterest from scientists to share their research with the public. While examining the public
outreach efforts of scientists from 13 countries, Bentley & Kyvik (2011) noted that 90% of
researchers had at least one scientific publication in the last 3 years, but only a third of them
published a popular article in the same period of time. Their results are supported by several other
studies (E. Andrews, Weaver, Hanley, Shamatha, & Melton, 2005; Neresini & Bucchi, 2011; Royal
Society, 2006), which noticed the vast majority of scientists and research institutions that fail to
significantly communicate with the public in any form of outreach activity.
As an example, in Wageningen University & Research, Swart (2015) found that 84% of the academic
staff had not written for a newspaper in the previous two years. 78% didn’t appear in television, 82%
didn’t write for a blog, 75% did not appear on the radio, 56% weren’t interviewed by a newspaper.
Together with the scientists that contributed only once or twice to any outreach activity, they
embody almost 100% of the academic staff.
Public outreach activities within the scientific community are exceedingly skewed and polarized. Half
of all popular articles were published by only 3% of the 14,685 researchers surveyed by Bentley &
Kyvik (2011), with the top 1% of publishers producing 31% of the articles. Women researchers tend
to engage the public way more often than men. While 69% of female biologist in the U.S. engage in
some kind of public communication, only 32% of male biologist do (Ecklund et al., 2012). And the
9

differences in outreach practices per scientific field are even more substantial, with social scientists
communicating the most (Bentley & Kyvik, 2011).
1.5.2. Factors influencing PE participation
Several research initiatives have made an effort to comprehend the underlying reasons for scientist’s
unwillingness to engage the public (Bentley & Kyvik, 2011; Pew Research Center & AAAS, 2015; Royal
Society, 2006). They commonly find the main barriers that hinder effective science communication to
be many and diverse. They include, among others, the lack of time, peer support and incentives to
invest the effort (Bowater & Yeoman, 2013).
However, very few studies have tried to understand the factors influencing scientists’ intention to
engage in accordance to scientific models, such as the Theory of Planned Behaviour (Ajzen, 1991).
Poliakoff & Webb (2007) used an enhanced version of Ajzen’s theory to determine the most
influential predictors for individual scientist’s intention to engage. They found four factors to be most
significant: past behaviour regarding public engagement activities, attitude (positive or negative
perception of public engagement efficacy), perceived behavioural control (perceived skills to engage
the public), and descriptive norms (perceptions about the level of public engagement partaken by
academic colleagues). Among other important factors influencing public engagement intentions,
described also by Besley, Oh, & Nisbet (2013), are moral norms (the belief in the responsibility of
science to partake in social debates), the perceived benefits to one’s career, spotlight fear and time
constrains.
In a study by Ecklund et al. (2012), biologists and physicists were interviewed to determine the
factors most significantly impeding their science communication efforts. Most of them agreed that
their poor communication skills, along with an institutional resilient focus on research and paper
publishing, were the main reasons for low PE behaviour. Indeed, scientists’ self-perception as poor
interpersonal communicators and a lack of incentives for PE in relation to those for paper publishing
in scientific journals are both commonly mentioned barriers for the increase of PE by scientific
experts (Burns & Squires, 2011; Riesch, Potter & Davies, 2017).
Similarly, the Royal Society (2006) survey asked UK scientists to state factors that would encourage
their science communication efforts. The three most common answers were “if it brought money to
my department”, “if grants for engagement covered staff time as well as other costs” and “if it was
easier for me to get funds for research activities”. A subsequent question asked for factors stopping
scientists from engaging the public more frequently. 64% of respondents stated “I need to spend
more time on my research”, 43% said “I need to spend more time getting funding for my research”,
and 34% said “I would have to do it on my own time”. These three were the most common
responses.
Although there has been very few studies addressing the factors that most significantly influence
scientists’ PE behaviour, these cited studies indicate a need for an institutional change. One which
increases research institutions’ focus on PE initiatives, mainly by properly rewarding those who
partake in them and allocating the proper tools and incentives for scientists to enhance their
communication skills. Likewise, research suggests funding institutions should increasingly recognize
the value of PE activities, and reward them as such.
In spite of surveys like the Royal Society’s importance to understand common trends in scientist’s
perceptions of PE, these are usually descriptive and fail to determine and examine the correlations
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between factors. Without a theoretical framework favoured by scientific consensus, it becomes
increasingly complex to understand the underlying causes behind actions. Scientists may state their
support for PE activities or the barriers impeding them; yet, their responses might be influenced by
social and cultural biases or based on constructed interpretations of past PE experiences (Dunning et
al., 2003; Wegner & Wheatley, 1999).
To mitigate these inherent risks embedded in any social science research based on a survey
methodology, the present study adopted the theory of planned behaviour (described in section 3.3)
to measure environmental scientist’s beliefs about PE activities and their potential outcomes and
benefits for scientists, science and society.
1.5.3. Impacts of PE participation
It has been argued that interest in PE among scientists remains low in part because the benefits
arising from it are unknown or underestimated (Andrews et al., 2005; Riesch et al., 2017; van Vliet et
al., 2014), and that openly discussing social, institutional and personal impacts of frequent
contributions in PE initiatives might increase motivations to do so.
PE benefits have hardly been the focus of scientific research. Instead, these are usually discussed in
the form of case studies (e.g. Anderson, Yeo, Brossard, Scheufele, & Xenos, 2017; Claussen et al.,
2013; Mayhew & Hall, 2012; Pace et al., 2010; Riesch, Potter, & Davies, 2013) and opinion articles
(e.g. Baron, 2010; Sills, 2013; Smith, 2017). These approaches, although essential and influential in
developing a discussion among scientists and institutions about the potentials of PE, seem to have
little impact on the individual behaviour of scientists, known to better respond towards hard facts,
rather than opinions. Furthermore, a case by case study approach limits the findings’ reach among
the scientific community, because, as Stilgoe, Lock & Wilsdon (2014) argue, PE research ends up
being read by Public Understanding of Science (PUS) researchers only, whose numbers are certainly
narrow when compared to other fields.
A literature search on PE impacts allows any given reader to identify ample and diverse potential
benefits from it (e.g. Brownell, Price & Steinman, 2013; Bubela et al., 2009; Bultitude, 2011; Ecklund,
James & Lincoln, 2012; Geller, Bernhardt, Gardner, Rodgers & Holtzman, 2005; Goldsmith et al.,
2014; McDuff, 1999; Pace et al., 2010; Pieczka & Escobar, 2013; Research Center UK, 2009; Riesch &
Mendel, 2014; Riesch, Potter & Davies, 2017; van Vliet, Bron & Mulder, 2014). PE shows benefits for
all actors involved. It leads to better quality research; builds partnerships between academic, private
and public stakeholders; enhances the public’s support for science; strengths institutional and
individual researchers’ profiles and their authority over political controversies; and improves
scientists’ communication skills. On the social perspective, engagement kindles democratic practices
in science and more efficient environmental governance; enhances the social relevance of research
by adopting public insight; encourages public participation in knowledge creation; and increases the
public’s understanding of policy issues related to science.
These are among the impacts of PE as perceived by its practitioners and described in several
publications mostly discussing a specific initiative. Yet, PE impacts have been barely quantified in a
systematic manner: the most prominent impacts as perceived by scientists have not been identified,
neither the way in which they value each of them, nor the changes in perception with increasing PE
efforts.
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1.6.

Problem definition

The overall benefits of outreach for scientists and society are wide but mostly unexamined
(Bultitude, 2011; Pace et al., 2010; van Vliet, Bron, & Mulder, 2014). Public engagement leads to
more efficient research, more funding and public support, better career opportunities, new
partnerships, personal fulfilment and enhanced social influence, to name but a few. Studies and
surveys which intend to measure the impacts of engagement normally focus only on public scientific
literacy and attitudes towards science (e.g. Falk & Needham, 2011; Jensen & Buckley, 2014; Mayhew
& Hall, 2012), a methodology based on the deficit model (Nisbet & Scheufele, 2009). Currently, there
is a need for evidence and persuasive arguments that promote motivation for public engagement
among academics (Poliakoff & Webb, 2007), and that examine the extent of support from funding
and scientific institutions towards such activities (Besley et al., 2013).
Likewise, the very few studies that have examined the involvement of experts in PE and the
organizations they represent commonly focus on the correlation degree of Public Engagement (PE)
behaviour and career/demographic factors with outreach intentions (e.g. Andrews et al., 2005;
Ecklund et al., 2012), oblivious to the wide range of factor influencing scientist’s participation in
public engagement. These need to be examined though the adoption of a scientific framework, such
as the theory of planned behaviour.
There is a lack of research not only on the public’s perception, understanding or behaviour regarding
the environmental sciences. But also (and particularly) on the practices, views and assumptions
adopted by experts; and the impacts of engagement efforts over scientific practices, research trends
and scientist’s careers. Studies need also examine the barriers thwarting effective engagement.
Another aspect of PE lacking examination is the manner in which perceived PE outcomes change as
practitioners gather more experience in engagement.
On the other hand, the extensive focus by communication scholars on scientific controversies has led
them to adopt their own kind of deficit model by simply trying to correct communication efforts of
natural scientists (Irwin, 2014). This dominant political emphasis has alienated PE theory from
practice, and ignored the more underlying personal views and motivations of scientists to partake in
outreach activities, which are not necessarily politically driven (Davies, 2013).

1.7.

Research goal and questions

The current research seeks to examine in a quantitative manner the factors influencing
environmental scientists to get involved in public engagement with science initiatives, by examining
the manner in which attitude, self-abilities, social response, external barriers and subjective goals
influence PE efforts. It also studies the perceived outcomes of PE by its practitioners in academia, in
terms of their careers, personal lives, science as an institution and society. The results are of
particular value for the development of initiatives to promote PE amid the environmental sciences
community. They likewise contribute to the Public Understating of Science (PUS) literature.
The following research questions will be answered:
1. To what extent do environmental scientists partake in PE and what is the nature of their
favoured PE activities?
2. What factors influence environmental scientists’ PE behaviour?
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3. What are the overall outcomes of PE as perceived by environmental scientists and how do they
value them?
4. Which goals most significantly drive environmental scientists’ PE behaviour?
5. How can PE by environmental scientists be promoted?

1.8.

Study outline

Following the introduction, the present study describes a theoretical framework, discussed in section
2, which relates the applied methodology and the study’s results to the available scientific literature
and its theoretical approach. Chapter 3 details the methodology applied during the research phase of
this study. It described the structure of the developed survey and the statistical analysis used to
evaluate the results.
Chapters 4 through 7 include the results for each of the research questions already presented, one
section per research question, along with a discussion for each research question examined. Each
section includes the discussion for the results presented in it. Chapter 4 details an account of the
extent to which the surveyed population partake in PE initiatives, and it compares the results to
other published studies and reports. It additionally discusses the favoured PE activities as shown by
the respondents and the variation in PE efforts in relation to demographic variables: gender, age,
career stage.
Chapter 5 examines the factors most significantly influencing environmental scientist’s intention to
participate in PE activities. It adopts the theory of planned behaviour (TPB) as a theoretical
framework. Chapter 6 examines the impacts of PE activities as perceived by the respondents. It also
analyses how the perceived impacts diverge in relation to the level of PE participation by individual
environmental scientists. Chapter 7 discusses the manner in which environmental scientists prioritize
objectives of PE activities, and it categorizes them according to a factor analysis.
Section 8 discusses several limitations affecting this study, as well as some of the main findings from
sections 4 through 7 and recommendations for the design of initiatives intended to motivate
environmental scientists to increase their PE efforts. Sections 9 concludes with the main arguments
discussed during the study.

2. Theoretical framework
2.1.

The evolution of public engagement

Public Understanding of Science (PUS) is a relatively new research field. Developed during the 1980s,
it focuses on the many aspects of the relationship between science and the public. Since its
conception, the field has undergone several evolving research paradigms with two of them
dominating the PUS research agenda: the Deficit Model and the Public Engagement model (Bauer,
Allum, & Miller, 2007). The Deficit model assumes that the lack of public support towards science
directly results from a poor understanding from the public of scientific practices and scientific theory,
and that educating the public in science will suffice to increase their support for scientific endeavour.
The Public Engagement model, on the other hand, recognizes that an understanding of the
complexity around science-related issues is not enough to ensure public support towards science.
But that research practices need to adopt a more participatory approach, one which aligns with
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democratic principles, in order to achieve multi-stakeholder support, cooperation and the integration
diverse social insights in the research findings.
Each of these models has a different framing of the issues around science´s relation to the public and
applied research methodologies. Despite their use of dissimilar terms, the reviews by Brossard &
Lewenstein (2009) and Bauer, Allum, & Miller (2007) provide a thorough introduction to the
evolution of PUS research. The present chapter adopts the terminology used in Brossard &
Lewenstein’s account.

2.1.1. The deficit model
Although the democratic challenges of a non-educated public have been long recognized, PUS
research has showed the inefficiency of looking to enhance public support for science by focusing
only on increasing the public’s understanding of scientific practices and concepts.
In a democracy, the public takes part in political decision making. Yet, if their involvement is ever to
be effective, people need first to grasp a certain degree of knowledge about particular issues and the
pertinent political processes and institutions around them. In PUS research, the level of public
knowledge regarding scientific terms and research processes is labelled science literacy. A term
described by Jon D. Miller (1983) as conformed of three aspects: 1. Understanding basic science
constructs, 2. Understanding the scientific method, 3. Understanding of science-policy issues. Miller
developed survey measurements of public scientific literacy based on these features. He found only
7% of all adults in United States to be scientifically literate (Miller, 1983).
This poor level of scientific knowledge was at the time considered the main cause for both the
complexities around political reform regarding science-related issues and the lack of public
intellectual and financial support for scientific endeavour. As a response, several associations
implemented programs attempting to ‘fill’ the public´s knowledge deficit (e.g. National Commission
on Excellence in Education, 1983; National Research Council, 1996; Royal Society, 1985). Hence: the
Deficit Model.
But educating the public in science related issues using a one-way transfer of information model
achieves little. Also, the message and its carriers are usually perceived as arrogant, irrelevant to the
non-academic public’s life, and as part of a non-welcomed elite group (Brossard & Lewenstein, 2009).
Communication initiatives based on a deficit model are more often than not oblivious to the social
context of the recipients and to the information’s relevance on their daily lives (Wilsdon & Willis,
2004). They likewise fail to consider non-expert forms of knowledge to which the public may
respond, such as local knowledge (Allen, 2007; Irwin & Wynne, 1996). After decades of unsuccessful
initiatives achieving insignificant change in public scientific literacy and support for science, and after
several studies reflecting the need to integrate the deficit model with a more participatory approach
(Nisbet & Scheufele, 2009), outreach activities can still prioritize educating the public in scientific
thinking, hoping for the acceptance of findings which commonly ask for a change in the public’s
political views and behaviour, but that were developed without any form of public participation and
consent.
Even when implementing a two-way dialogue, the underlying goal is rarely enhancing scientific
processes with societal insight, increasing the social relevance of research tendencies or encouraging
democratic decision making in environmental policy (Nisbet & Markowitz, 2015). A perception
shared today by the public. As the Ipsos MORI (2011) survey noted, 51% of UK residents believe
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public engagement initiatives by scientists are mere ‘public relations activities and don’t make any
difference to policy’. While 73% of the respondents think ‘the government should act in accordance
with public concerns about science and technology’.

2.1.2. Public Engagement Model
Among the earliest and most prominent PUS researchers is Bruce Lewenstein, whose decade-long
efforts in PE include one of the first publications (Lewenstein, 1987) urging the scientific community
to reconsider their communication strategies and to ‘present science without demanding that nonscientists accept the scientific world view.’ As a response, the prominent science fiction writer and
biochemist Isaac Asimov (Asimov, 1987) wrote:
‘How does he expect to do that? Does he want us to explain that photosynthesis works by magic?
That if we pray hard every night a cancer will cure itself? Shall we perhaps set up betting windows
where people can bet on whether neutrinos have mass or not? (They’ll be interested like anything if
they stand to make money.)’

That Asimov can conceive PE only in this limited and simplified terms shows that literary genius and
democratic imagination do not necessarily coincide. Certainly, gravity will make an apple fall
downward from a tree whether people vote against it; but defining the veracity of scientific theories
based on public opinion is not what the PE agenda is about.
Solving wicked environmental problems indeed requires expert knowledge and an in depth
comprehension of natural processes. But as Bader (2014) suggests, their solution demands also for
strong and efficient institutional frameworks that enable democratic governance. The Public
Engagement model for science communication responds to such a need. It focuses on enhancing the
public’s participation in scientific research and public policy resulting from it. The model’s main goal
is inviting the public to be active contributors in knowledge creation, influencing science discussions,
research trends and policy decisions (Buhr & Wibeck, 2014). That is, democratizing science.
The democratization of science does not mean that theories will be settled through referendums. It
does not seek to impose bureaucratic arrangements over scientific practices, or public polls which
dictate what scientists should or should not do (Wilsdon, Wynne, & Stilgoe, 2005). Rather, the model
pursues the formation of institutions and practices which reflect the principles of accessibility,
accountability, transparency, and fairness that democracy demands. It seeks to incorporate public
insight into reflections about research trends and the social implications of scientific breakthroughs.
It means to endorse public participation in knowledge production and insist science be socially
relevant.
There are several approaches for public engagement, and they all seem to consider communication
as involving not only a one-way transfer of information, but a feedback process in which all actors
involved influence each other (Nisbet & Markowitz, 2015). The advantages of stakeholder
involvement in decision making and scientific processes are summarized by Young et al. (2013). The
authors focus on biodiversity conservation and its associated impacts of PE, they categorize them in
normative (enhanced democratic processes), substantive (generation of knowledge, ideas for future
research and partnerships), and instrumental (reinforcing trust in science and support for decisions
taken).
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2.2.

Defining ‘public engagement’

There is no academic agreement on what public engagement with science exactly means and what
should its particular purpose be (Bauer & Jensen, 2011; Powell & Colin, 2008). Nonetheless, general
discussions (Nisbet, 2013) certainly seem to shift away from the deficit model towards the formerly
described principles of PE: those of integrating public insight in research trends, knowledge creation,
decision making and policy formation. These principles, however, allow for countless and diverse
interpretations, as the public is often involved and influences science and policy to varying extents
and in diverse manners (Salmon, Priestley, & Goven, 2015).
One of the most commonly cited categorizations of PE (Rowe & Frewer, 2005) distinguished between
three types of engagement activities in terms of which direction does information flow during
expert-public interactions: public communication, public consultation and public participation.
During public communication initiatives, information is conveyed by expert actors in a one-way
transfer process, public feedback is not sought and there is not a specified method to examine and
integrate any possible information provided by the public into scientific research. Public consultation
is also a one-way transfer of information process but one in which information flows the opposite
way: from public to expert actors. It does not integrate a dialogue, but rather assists expert groups in
data collection about whatever topic in question. Finally, during public participation, information is
exchanged between public and expert actors in a two-way dialogue which allows for the
transformation and co-generation of knowledge and ideas.
Although Rowe & Frewer’s conceptualization indeed covers all possible engagement initiatives, their
classification according to a single category is not always straightforward, as most particular
engagement initiatives may integrate all three PE types at different stages. Even contributing to a
science blog or being interviewed by a journalist, activities which would at first glance appear to be
public communication initiatives, can, and often do (van Vliet et al., 2014), lead to an attentive reader
contacting the scientist to provide either relevant data (public consultation), his/her personal insight
(public participation), or both.
Even when PE efforts do not lead to a direct information exchange between experts and the public,
as is often the case for communication via media channels, they can adhere to PE principles. Media
groups and new media platforms have a significant potential to enhance engagement practices
(Brossard & Scheufele, 2013; Cacciatore, Scheufele & Corley, 2014; Liang et al., 2014), as people
obtain the majority of their scientific knowledge from them (Canan & Hartman, 2007). The manner
and extent to which science and technology issues are covered by the media plays a central role in
the public’s scientific literacy, their political view, behaviour and capacity to influence science-policy
issues (Ho, Liao, & Rosenthal, 2014; Holbert, Kwak, & Shah, 2003; Huang, 2016). Furthermore, the
promotion of democratic ideals and the social debate around policy issues through media coverage is
congruous with the public engagement model and its principles (Andrews & Caren, 2010; Kennedy &
Overholser, 2010; Nisbet & Scheufele, 2009).
Rowe & Frewer’s (2005) characterization of PE “mechanisms” according to their defined engagement
categories follows a dominant focus on the decision making facet of PE. For example, they only
consider activities such as citizen juries, community strategic planning, open door policy, priority
setting committees and referendums, missing those engagement initiatives without a clear intention
to influence policy making processes (Davies, McCallie, Simonsson, Lehr, & Duensing, 2009). Such PE
categorizations ‘may not always be recognizable to those who practice it’ (Riesch et al., 2017).
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Therefore, an examination of PE practices and the evaluations of their effectiveness cannot be solely
based on their contribution to decision making processes.
Considering the lack of a consensual definition for public engagement, and conceding that its full
development falls outside the scope of the current work, from here on my mention of public
engagement includes the wide set of outreach activities which scientists use to communicate with
the public, other scientists, the media, and members of relevant organizations.

2.3.

Theory of Planned Behaviour

The research questions presented in section 1.7. intend to determine the factors that most
significantly influence the PE behaviour of environmental scientists. In order to achieve this, the
Theory of Planned Behaviour (TPB) was adopted as a theoretical framework.
TPB is best described by Icek Ajzen (1991); it is “an extension of the theory of reasoned action (Ajzen
& Fishbein, 1980; Fichbein & Ajzen, 1975)” (Ajzen, 1991, p.181). The theory is one of the dominant
social-cognition models intending to predict human behaviour. The theory measures individual
intentions to perform a certain behaviour based on three factors: attitude (favourable or
unfavourable perception of the believed outcomes), perceived behavioural control (the ability to
partake in the behaviour based on self-evaluation and external factors), and subjective norms
(perceived positive or negative social pressures around the behaviour).
Each item is the result of a particular kind of belief regarding the behaviour. The beliefs about the
expected outcomes of the behaviour (salient beliefs) lead to either a positive or negative attitude.
The beliefs about self-ability and the existence of factors limiting or facilitating the behaviour (control
beliefs) result in a perceived behavioural control. Finally, beliefs related to the normative views of
others about the behaviour (normative beliefs) result in a subjective norm. These three factors
influence intention to perform a specific behaviour, which influences in turn actual behaviour. All
factors also influence each other (fig. 1).

Figure 1. TPB framework, adapted from (Ajzen, 2011).

2.4.

Scientist’s prioritization of Public Engagement goals

Although PUS researchers are beginning to understand the factors encouraging or inhibiting public
engagement among scientists, almost no research has been done examining what scientists hope to
achieve through PE. This comprehension is crucial if institutions and organizations are to develop
efficient initiatives to motivate participation in PE, as these must necessarily consider scientists’
perceptions and expectations towards it.
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In fact, a single publication looking into this subject and adopting a theoretical framework with
scientific consensus was identified (Dudo & Besley, 2016). They used the TPB to measure scientists’
prioritization of 5 objectives potentially achievable through PE. In contrast, the present study
measured objective prioritization purely in a descriptive manner, as TPB was adopted to measure
factors predicting intentions to partake in PE, and the development of a second survey implementing
TPB as a theoretical framework was outside the research scope and time limitations. It is for this
reason that the present study indicates only the prioritized PE objectives as stated by its
practitioners, failing to describe the reasons behind this prioritization, as the analysis done through
the TPB would allow.

3. Methodology
3.1.

Research design and targeted population

Based on the current limited quantification of scientist’s perspectives regarding public engagement,
this study adopted a quantitative approach. It examined a cross-sectional representation of
environmental scientist’s views gathered through a survey methodology (see Annex 1 for the
complete survey).
An online questionnaire was distributed among partner organizations of Nature Today
(www.naturetoday.com), a website publishing news stories written by environmental scientists from
several research and conservation organizations. The stories describe recent developments in nature
research and conservation.
The questionnaire was sent to Nature Today’s contact person in each of its 15 partner organizations,
all of which perform in the environmental sciences domain. The survey was then distributed among
the organization’s expert personnel. Respondents needed not be Nature Today contributors
themselves, only work as researchers in the environmental sciences for one of the webpage
contributing organizations. It was explicitly mentioned that the survey should be answered with each
respondent’s work in the environmental sciences in mind.
It was unmanageable to determine the exact amount of distributed questionnaires, but the number
of responses equalled 125, most of which (71%) were answered by staff from the Environmental
Research group at Wageningen University and Research. The majority of respondents were male
(61%), between 35 and 54 years old (56%), and identified their career stage as either mid-career or
senior (80%).
Although there were a total of 125 respondents, a significant fraction of these surveys were only
partially completed. It is for this reason that the statistical analyses performed during the study used
a sample population between 83 and 125, as a survey needed not be completed in order to be
considered in the analysis, only the relevant questions needed to be answered. The sample
population with which the analyses were done (N), will be mentioned when presenting the results.
Sample demographics are shown in Table 4.
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Table 1. Sample demographics.

% Sample (N = 125)
Gender
Male
Female
Age
18-34
35-54
55-older
Career level
Student
Junior
Mid-career
Senior

3.2.

61
39
22
56
22
3
17
35
45

TPB measures

Each of the theory’s constructs was measured through several items. Respondents were asked to
choose the option which best described their opinion among 7-point Likert scale responses. When
appropriate, the items where adapted from Poliakoff & Webb (2007) and Dudo & Besley (2016).
3.2.1. Measuring past behaviour
To determine the extent and nature of environmental scientist’s PE activities (Cronbach’s α = .83),
respondents were asked to state the frequency with which they partook in 14 PE activities during the
last 12 months. The 7-point response scale included: never, once, a few times, once a month, a few
times per month, once a week and (almost) daily. Table 1 shows the PE activities included in the
analysis, along with the results of a reliability analysis and descriptive statistics.
The PE activities included in the analysis were derived from the insights of an experienced science
communicator and a literature review (Brownell, Price, & Steinman, 2013; Bultitude, 2011; Ecklund
et al., 2012; Geller, Bernhardt, Gardner, Rodgers, & Holtzman, 2005; McDuff, 1999; Pace et al., 2010;
van Vliet et al., 2014).
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Table 2. Reliability test and descriptive statistics of past behaviour (N=83).
Item
Past behaviour

During the past 12 months, I have:
Been interviewed by a journalist
Appear on television
Talk on the radio
Appear on a podcast/webcast
Send a press release
Write for a blog
Write for a newspaper
Publish in a popular magazine
Participate in a public debate/dialogue
Publish a work-related message on social
media
Give a presentation to a non-scientific
public
Collaborate with a
zoo/museum/aquarium
Work with a school teacher/school
Participate in a science fair/festival

Cronbach’s
α
.83

Mean (SD)
1.69(.57)

2.08 (1.51)
1.30 (.71)
1.49 (.88)
1.23 (.61)
2.00 (1.29)
1.37 (.91)
1.22 (.69)
1.73 (1.02)
2.99 (1.98)
1.68 (1.02)
2.38 (1.06)
1.38 (.93)
1.61 (.86)
1.24 (.62)

3.2.2. TPB measures
TPB components were measured in accordance to Ajzen's (2002) guidelines. Intention was measured
through 2 items (Cronbach’s α = .66), and perceived behavioural control was measured through 3
items (Cronbach’s α = .57). Attitude (Cronbach’s α = .88) and subjective norm (Cronbach’s α = .86)
were measured with 5 and 7 items, respectively. Table 2 shows the items which measured each
construct, along with descriptive statistics.
Table 3. Reliability test and descriptive statistics of TPB constructs (N=83).
Item
Intention

Cronbach’s α
0.66

During the next 12 months:
I plan to perform public engagement activities.
I intent to partake in public engagement activities.

Attitude

Taking part in public engagement activities is:
Bad:Good
Pointless:Worthwhile
Harmful:Beneficial
Unimportant:Important
Unenjoyable:Enjoyable
Perceived behavioural control

.88

.57

I am confident that, if wanted, I could increase my
public engagement efforts in the next 12 months.
Whether or not I increase my public engagement
efforts is completely up to me.
Increasing my public engagement efforts would be:
very difficult:very easy

Subjective norm

The response I got after participating in PE from the
following groups has been: (very negative:very positive)
Public
Media

20

Mean (SD)
5.11

5.11 (1.33)
3.34 (1.43)
6.14

6.46 (.79)
6.29 (.90)
5.82 (1.21)
6.26 (.92)
5.87 (1.12)
4.71

5.46 (1.15)
4.74 (1.47)
3.93 (1.45)
.86

5.19

5.59 (.93)
5.14 (.96)

Colleagues
My institution
Family
Friends
Scientific community

5.36 (.91)
5.04 (1.02)
5.29 (1.06)
5.32 (1.08)
4.62 (.89)

3.2.3. Outcome beliefs and evaluations
Considering the narrow examination performed to date of the overall impacts of PE and the barriers
limiting effective PE as perceived by scientists, the current research strived for a more detailed
measurement of the TPB constructs. In addition to direct measurements, an information-processing
approach was employed to determine attitude formation. Such approach is grounded on the idea
that we develop an attitude towards a specific behaviour by accrediting it with certain attributes,
which we then value either positively or negatively (Ajzen, 1991).
During attitude formation the believed outcomes related to the behaviour, together with our
positive or negative evaluation of each outcome, influence our favourable or unfavourable view. This
approach is described by Fishbein & Ajzen (1975) as an expectancy-value model, and is implemented
in the present work by measuring perceptions of PE impacts and their valuation in level of
importance. The resulting variables were termed salient beliefs.
Additional measures were attained by asking respondents to grade the prominence of specific
barriers limiting PE and their prioritized objectives while partaking in PE activities. The encompassed
PE impacts (23 items), barriers (6 items) and goals (11 items), were derived from the insights of an
experienced science communicator and a literature review (Brownell, Price, & Steinman, 2013;
Bultitude, 2011; Ecklund et al., 2012; Geller, Bernhardt, Gardner, Rodgers, & Holtzman, 2005;
McDuff, 1999; Pace et al., 2010; van Vliet et al., 2014). Figure 2 shows the adopted model and the
factors influencing behaviour and each other.

Figure 2. TPB framework with additional measures.

The TPB framework was complemented by an additional construct: salient beliefs (Cronbach’s α =
.93). This was measured through Fishbein & Ajzen’s (1975) expectancy-value model. According to this
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model, salient beliefs (a product of an activity’s believed outcomes and their positive or negative
evaluation) are combined into a single measure; this, in turn, is a predictor to intentions to partake in
a given activity. So the more an environmental scientist believes an impact of PE to actually occur,
and the more him or her thinks of said impact as important, the more likely that scientist will actively
seek engaging the public. Table 3 shows the items which conformed salient beliefs, along with
descriptive statistics.
Respondents were asked to grade the probability with which they perceive numerous potential PE
impacts to actually occur. They did so by selecting a response on a 7-point Likert scale, just like the
rest of the survey questions. For example, to answer the question “Through my experience in public
engagement, I have found that: I developed partnerships with research, private and civil society
organisations”, respondents could select among the options: 1. Strongly disagree, 2. Disagree, 3.
Somewhat disagree, 4. Neither agree nor disagree, 5. Somewhat agree, 6. Agree, and 7. Strongly
agree.
Likewise, respondents were asked to evaluate the importance of each PE impact. To answer the
question “This outcome of public engagement is important me”, they selected among the following
answers: 1. Strongly disagree, 2. Disagree, 3. Somewhat disagree, 4. Neither agree nor disagree, 5.
Somewhat agree, 6. Agree, and 7. Strongly agree. The average between perception of occurrence
and importance evaluation was termed salient beliefs.
Table 4. Reliability test and descriptive statistics of salient beliefs (N=83).

Item
Salient beliefs

Cronbach’s α
.93

Mean (SD)
4.58 (.65)

Through public engagement, I have found that:
My attitude towards public engagement has
improved
It is easier to get research grants
It has made me better at my job

4.59 (1.12)

My communication skills have improved
It's fun and satisfying
It helps in generating ideas for research
It has helped advance my career
I developed partnerships with research, private
and civil society organizations
It promotes interactions between me and my
colleagues
I have found new applications for my work
It enhances people's motivation to participate in
knowledge production
It makes me neglect other important tasks
It enriches the public's understanding of
environmental
It increases my contact with society
I gained a deeper understanding of social views
and concerns
It promotes public interest in environmental issues
My colleagues support and encourage my
engagement efforts
My institution supports and encourages my
engagement efforts
People I care about support and encourage my
engagement

4.78 (1.06)
5.36 (,92)
4.77 (1.14)
3.65 (1.29)
4.34 (1.21)

3.79 (1.17)
4.34 (1.14)
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4.22 (1.04)
4.22 (1.18)
4.78 (.98)
3.90 (1.01)
5.06 (.95)
5.04 (1.01)
4.92 (1.20)
5.13 (.94)
4.32 (.86)
4.52 (.99)
4.62 (.96)

It helps me gain knowledge from the public
My organisation became more well-known
My colleagues have gained a better understanding
of my work
It increases the public support for my work
It attracted donors/members/founders for my
organization

3.3.

4.84 (.97)
5.13 (.86)
4.35 (1.07)
4.77 (.96)
4.13 (1.13)

Data analysis

Mean item scores were calculated for each construct. When appropriate, item reliability tests were
performed to calculate Cronbach alphas. Descriptive statistics and graphic analysis were used to
examine the level of PE participation during the last 12 months among respondents, the nature of
their favoured PE activities, and the effect of demographic variables on engagement behaviour.
A bivariate correlation analysis was performed to compute the correlation between constructs. The
analysis comprised seven constructs: intention, attitude, perceived behavioural control, subjective
norms, past behaviour, salient beliefs and perceived barriers. A factor analysis and descriptive
statistics of the stated barriers (6 items) were used to determine which barriers most significantly
limit PE amongst the scientific community. Next, a hierarchical regression analysis was used to test
multivariate associations, with intention to participate in PE as the dependent variable. The
remaining constructs were entered in blocks as independent variables: TPB constructs, including
attitude, subjective norm and perceived behavioural control, were entered in the first block; salient
beliefs was entered in a second block; past behaviour was entered in the third and last block.
Descriptive statistics and graphic analysis of stated impacts of PE activities and their subjective
evaluation of importance was performed to determine the most prominent impacts as perceived by
PE practitioners. The correlation of impact perception and past PE behaviour was also determined in
order to explore the manner in which perception regarding PE impacts changes with increasing
participation in PE. Finally, an examination of PE goals (11 items) as prioritized by environmental
scientists during engagement initiatives was completed through descriptive statistics and an
exploratory factor analysis of survey responses.

4. Environmental Scientists and Public Engagement
This chapter examines the frequency with which environmental scientists partake in PE activities, the
nature of such activities, and the manner in which demographic variables (age, gender and career
level) influence PE efforts. As described in section 3.2, PE was considered to include the wide range
of initiatives scientists adopt to communicate with the lay public. Table 5 contains the 14 PE activities
considered during the study, a summary of responses and descriptive statistics.

23

Table 5. Frequency (in percentages) with which environmental scientists participated in PE activities in the 12 months before
the questionnaire was filled in. N=125.

The majority of surveyed scientists (91%) took part, at least once, in some kind of PE initiative during
the last 12 months. In descending order of frequency, the responses for once or more times per
activity were as follows: 74% gave a presentation to a non-scientific audience; 63% posted a workrelated message in a social network; 60% was interviewed by a journalist; 47% sent a press release;
43% published an article in a popular magazine; 39% worked with a school or school teacher; 37%
participated in a public dialogue or debate; 28% talked on the radio about their work; 22%
collaborated with a zoo, a museum or an aquarium; 20% appeared on television; 18% wrote for a
science blog; 15% participated in a science fair or festival; 13% appeared in a podcast or webcast;
and 12% wrote for a newspaper.
A Royal Society (2006) report measured, among other things, the intensity and manner with which
UK scientists engage the lay public about their work. The stated PE efforts were significantly lower
than those found by the current study, conducted 11 years later and focused on Dutch
environmental scientists only. The Royal Society (2006) included all PE activities covered in the
current research, except for posting work-related content in social media, and even considered some
activities not accounted for in this study: engaging policy-makers and non-governmental
organizations, and participating in institutional open days.
According to the survey, 75% of UK scientists were involved in some kind of PE activity at least once
during the previous 12 months (see Bauer & Jensen (2011) for a report overview) . When asked
about specific activities, respondents reported having participated at least once in public lectures
(54%); working with teachers or schools (30%); writing for a non-specialist public (25%); being
interviewed by a journalist (24%); taking part in a public dialogue or debate (20%); working with a
science centre or museum (13%); talking on the radio (12%).
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Ecklund et al. (2012) found only 58% of U.S. biologist and physicist were involved in some kind of PE
initiative. Yet, a Pew Research Center (2015) report describing the manner in which AAAS scientists
‘interact with citizens and journalists’ paints an overly different picture. 86% of respondents specified
they often (37%) or occasionally (49%) talk with citizens about their research work. It is important to
keep in mind, however, that most other studies, including the present one, do not consider informal
interactions, such as everyday conversation, while measuring PE efforts. Furthermore, 27% of AAAS
scientists use social media to either talk about or follow their scientific field, while 20% rarely use it;
21% talk to reporters often or occasionally, 30% rarely do; 10% write for a science blog, while 14%
rarely do.
Concerning French scientists, Jensen & Croissant (2007) determined 51% of the registered
researchers in CNRS (the French National Centre for Scientific Research) failed to take part in a single
science popularization activity over the 3 years prior to the publication. While 19% of researchers
were involved in only one activity.
In a global study about the frequency with which scientists in 13 countries publish popular science
articles, Bentley & Kyvik (2011) reported only a third of them did so at least once between 2005 and
2007. And yet, more than 90% published an article for the scientific community. While the average
number of scientific articles published in books or journals was 7.2 over the 3-year period, the
average of popular articles published was 1.6. A significantly skewed number, considering 31% of the
articles were written by only 1% of the surveyed scientists.
In contrast, 50% of the surveyed environmental scientists in the current study reported having
written for either a blog, a newspaper or a popular magazine at least once during the previous year.
37% wrote for two of these communication channels, and 20% wrote for all three.
Dutch environmental scientists, it would seem, engage the public about their research work
considerably more often than the average scientist around the globe. Even without taking
communication through social networks into account, which most previous studies do not, the
outreach rate found in the current study remains practically unchanged and significantly higher than
found by other studies, with 90% of scientists taking part in PE at least once during the previous year.

4.1.

Demographics

Public engagement efforts showed very little deviation among different demographic groups of the
surveyed population (Table 6). PE efforts, for example, did not differ between male (1.87) and female
(1.63) environmental scientists, nor between junior (1.67) and senior (1.87) scientists.
The use of schools and informal scientific institutions, that is, zoos, aquariums, museums or science
fairs, is higher among junior scientists than senior scientists. Along with writing for an online blog,
these were the only activities for which junior scientists showed a higher participation rate than their
senior colleagues. Senior scientists appear to favour traditional media outlets over direct
engagement initiatives, while the contrary is evidence by their junior colleagues. These no longer
favour traditional media outlets for public engagement, focusing instead on communication through
direct engagement practices such as working with informal science institutions and schools.
Regardless of career stage, individual scientists favour communication through social media above all
other forms. Considering there is not a significant deviation in public engagement efforts in relation
to demographic variables, the following analysis on PE trends makes no distinction between these.
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Table 6. PE behaviour by career stage and the difference between Senior and Juniors (N=125).

At which point of your career are you?
Participated in a public dialogue/debate
Talked on the radio
Appeared in a podcast/webcast
Been interviewed by a journalist
Gave a presentation to a non-scientific public
Wrote for a newspaper
Published in a popular magazine
Sent a press release
Appeared on television
Posted a work-related message in social
media
Worked with a school or school teacher
Collaborated with a zoo/museum/aquarium
Participated in a science fair/festival
Wrote for a blog
Mean

4.2.

Junior

Midcareer

Senior

Senior/Junior

1.33

1.67

1.97

1.48

1.25

1.62

1.74

1.39

1.08

1.25

1.45

1.34

1.92

2.21

2.45

1.28

2.33

2.50

2.84

1.22

1.08

1.21

1.29

1.19

1.75

1.83

2.03

1.16

2.08

1.79

2.29

1.10

1.33

1.33

1.39

1.05

3.08

3.00

3.16

1.03

1.67

1.67

1.58

0.95

1.42

1.46

1.32

0.93

1.33

1.21

1.23

0.92

1.67

1.33

1.48

0.89

1.67

1.72

1.87

Measuring PE trends

4.2.1. Science online
The most frequent PE activity performed by the surveyed population, with an average of 2.99, is
posting a work-related message on social media. This means that, on average, environmental
scientists post something about their work on social media a few times per year.
It is hardly surprising that the use of social media is the most common PE activity, considering the
world holds 2 billion Facebook users (Statista, 2017), there are about 500 million posted Tweets per
day (Internet Live Stats, 2017A), and 40,000 Google search queries every second (Internet Live Stats,
2017B). In fact, what is surprising is that in average, scientists post work-related messages only a few
times per year.
Most people today actually gather the majority of their scientific knowledge through online
platforms and search engines (Ipsos MORI, 2011; NSB, 2016; Research Councils UK, 2013), a trend
which has evolved at the expense of science news reporting in traditional communication outlets,
including even the online version of well-known media organizations (Russell, 2010). Instead, more
than 60% of the public now turns to blogs, social media platforms and other unmediated online
sources for information (see Figure 3).
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All other
17%

Don't know
1%

Television
14%

Newspapers
3%

Internet
65%

Figure 3. Primary sources of science and technology information used by the public (NSB, 2016). All other includes radio,
magazines, books, government agencies, family and friends/colleagues.

As is usually the case, this novel trend shows both opportunities and challenges for science as an
institution. As discussed by Cacciatore, Scheufele, & Corley (2014), increasing massive use of the
Internet as a source of information has a significant potential to reduce the knowledge gap that
results through educational inequalities among the world’s population, since science reporting in
traditional media channels and direct engagement activities are usually tailored to the highlyeducated public. Even when accounting for the effect of educational background and age, the
amount of hours of online surfing is directly linked to individual level of scientific knowledge (Dudo et
al., 2011).
This “new media” environment has changed the traditional science communication view of a
“translation exercise by a mainstream media communication professional whose goal is to make
complex scientific findings accessible to general audiences” (Brossard, 2013). Today’s scientific
knowledge is embedded in a complex, unregulated and barely supervised network of online
platforms whose content can be accessed and manipulated by expert scientists, journalists and the
lay public alike (Colson, 2011). Of course, these accelerated changes in access to scientific
information have significant, although still not well understood, impacts for science and its relation
to society.
It is clear that new media has a huge potential to increase scientific knowledge and the societal
debate around it. However, the manner in which individuals retain information, the nature of such
information and their response to it in relation to personal and external factors are not yet
understood. For example, Brossard and Nisbet (2007) argue that the more diverse sources of
information used to learn about a specific scientific issue, the more knowledge any given persona will
acquire and the more prepared he or she will be to debate about it.
Furthermore, communication research suggests that the online environment in which the
information is presented has a strong influence on the reader’s perception and attitude towards it,
an effect more clearly evidenced by direct engagement environments, but also present in online
interactions (Anderson, Yeo, Brossard, Scheufele, & Xenos, 2017; Scheufele & Nisbet, 2012). Uncivil
remarks by other platform users, for example, increases the influence of perceived risks of developed
technology on readers (Anderson, Brossard, Xenos, & Ladwig, 2013).
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So it might not be the amount of time spent reading about a topic, but the individual characteristics
and the diversity of sources, along with the nature of such information sources, which have the
greater impact over individual knowledge and attitudes towards science. This suggests scientists
should not only boost their online engagement practices, but also go to great lengths over the quality
of their published content. Both in terms of the accessibility of their discussed material and user
experience in the form of web design, level of interaction, debate civility and diversity of expert
opinions around controversial issues.
We are only beginning to understand the nature of this world-wide online interaction and the way it
influences perceptions of newly scientific findings and its implications for political developments and
everyday life (Brossard & Scheufele, 2013). Its impacts on macro research trends and the PE
behaviour of individual scientists, for example, remain unaddressed research topics in the PUS and
Communication fields.
What is for certain, thought, is that the majority of the public and members of the scientific
community have adopted the “digital revolution” and PE initiatives should embrace it as well. If the
scientific community is to adopt online communication as a main channel for PE, as recent trends
and the current study suggest, initiatives are to be framed and tailored according to the results of
applied research in the subject.
4.2.2.
Direct engagement
In spite of posting a message on social media being, on average, the most frequent PE activity
performed by the surveyed population, giving a presentation for a non-scientific audience is the
activity adopted by the largest number of environmental scientists. Along with being interviewed by
a journalist, these were the only PE activities performed, at least once in the previous 12 months, by
the majority of respondents. 74% gave a presentation to a non-scientific audience, while 60% was
interviewed by a journalist.
The wide adoption of presentations as a PE mechanism makes a great deal of sense. Since giving
presentations to students is part of scientists’ daily activities, they are already used to doing it. It is
possible, however, that some respondents considered lecturing students a PE activity, as the survey
only indicated the activity to include “non-scientific audiences”, failing to specify science students
were considered a scientific audience. If present, I believe the number of misunderstood responses
to be but a few, as 93% of respondents indicated either giving presentations a few times per year,
only once, or never, which is significantly less than the amount of student lectures the average
scientist conveys in any given year.
Other types of direct PE were less commonly adopted by environmental scientists. 39% of
respondents worked with a school or school teacher during the previous year, and other direct
activities showed an even lower participation rate. 22% of the surveyed population collaborated with
an informal science institutions such as a zoo, a museum or an aquarium; and 15% participated, at
least once, in a science fair or festival.
These findings suggest that, although environmental scientists commonly give presentations about
their work to non-scientific audiences, they do not usually opt for informal science institutions (zoos,
museums, aquariums) as a lecturing environment. Even though according to the National Science
Board (2016) Science and Engineering Indicators report, in 2012 the most common form of direct
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engagement with science adopted by the public was attendance to an informal science institution,
with 47% of the U.S. public having visited at least once during that year.
Direct engagement initiatives should therefore consider, whenever appropriate, focusing on
institutions more commonly frequented by the public, such as zoos or museums, when organizing
presentations to non-scientific audiences. As it is more likely that people will join the lecture in an
informal science institution than a formal institution such as a university or research centre. In other
words, if the mountain won’t come to Muhammad, then Muhammad must go to the mountain.

5. Factors influencing PE behaviour
5.1.

TPB measures

On average, environmental scientists have a positive attitude towards PE activities, with a mean
attitude statement of 6.14. All survey questions serving as constructs for the measurement of
attitude got a positive response mean above 5.80. Table 7 shows responses about attitude towards
PE.
Table 7. Survey responses about attitudes towards PE.
N = 91

Taking part in public engagement activities is:

6.46

Pointless:
Worthwhile
6.29

Harmful:
Beneficial
5.82

Unimportant:
Important
6.26

Unenjoyable:
Enjoyable
5.87

6.40

7.00

7.00

6.00

7.00

6.00

Attitude

Bad:Good

Mean

6.14

Median
Mode

7.00

7

7

7

7

7

Std.
Deviation

.81

.793

.90

1.21

.92

1.11

Variance

.65

.629

.81

1.46

.84

1.25

Range

4-7

4-7

4-7

2-7

4-7

2-7

Similarly, although comparatively lower, scientists´ perception of the response to PE initiatives from
different social groups was positive (mean= 5.21). All social groups were perceived to react positively
towards PE initiatives with an average response rate between 4.63 and 5.61, meaning environmental
scientists perceive social groups to react slightly or moderately positive towards their PE efforts.
Responses from the scientific community and scientific institutions got the lowest score among all
social groups comprised in the analysis. These results support the finding in several already cited
studies: scientists perceive an institutional indifference towards PE.
With a mean of 4.71, the surveyed environmental scientists perceive a lower behavioural control
over their PE efforts, at least compared to both their attitude and their perception of social group
response to PE. Although scientists feel capable of increasing their PE efforts (mean=5.46), they
stated a relatively high difficulty in doing so (mean=3.93). While they “somewhat agreed” that
increasing their PE efforts was completely up to them (mean=4.74). Table 8 shows descriptive
statistics of responses regarding subjective norm and perceived behavioural control.
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Table 8. Survey responses about PBC and Subjective norm.
N=84

Mean

Median

Mode

Std.
Deviation

Variance

Range

Minimum

Maximum

Perceived Behavioral Control

4.71

4.67

4.67

0.99

0.98

5.67

1.00

6.67

5.46

6.00

6.00

1.15

1.31

6.00

1.00

7.00

4.74

5.00

5.00

1.47

2.15

6.00

1.00

7.00

3.93

4.00

3.00

1.45

2.09

5.00

1.00

6.00

Subjective Norm
The response I got from these social groups
after PE was (negative: positive):

5.21

5.29

5.71

0.71

0.51

2.71

4.00

6.71

Policy makers

5.10

5

4

1.11

1.22

5

2

7

Public

5.61

6

6

0.91

0.83

3

4

7

Media

5.14

5

6

0.96

0.92

3

4

7

Colleagues

5.38

5

6

0.90

0.80

3

4

7

Institution

5.04

5

4

1.01

1.03

4

3

7

Family

5.33

6

6

1.06

1.13

3

4

7

Friends

5.36

6

6

1.08

1.16

3

4

7

Scientific community

4.63

4

4

0.90

0.80

5

1

6

I am confident that, if wanted, I could increase
my public engagement efforts in the next 12
months.
Whether or not I increase my public
engagement efforts is completely up to me.
Increasing my public engagement efforts
would be: easy:hard

5.2.

Factor correlations

Several significant correlations, shown in Table 9, were found among the surveyed factors. Scientists’
intention to increase their PE efforts during the next 12 months significantly correlated with all
constructs to the 0.01 level, except for perceived behavioural control (r = .22) and attitude (r = .24),
which correlated to the 0.05 level. This means that environmental scientists’ perception regarding
their personal capacity to engage the public about their work is not one of the factors most
significantly limiting PE participation. A finding that contradicts those reported by descriptive surveys
like the Pew Research Center & AAAS (2015) and Royal Society (2006), which commonly suggest
perceived behavioural control to be the most limiting factor towards increasing PE among scientists.
In spite of the common application of training programmes to increase communication skills among
scientists, this finding suggests investments in communication training for environmental scientists
could have no impact on engagement behaviour. In spite of Perceived Behavioural Control (PBC) not
being correlated to intentions, there are several claims to make from those identified and their
diverse levels of correlation.
Table 9. TPB factor correlations.

Correlations

N=83
Intention

Attitude

PBC

Subjective
Norm

Past
behaviour

Intention

1

Attitude

,24*

PBC

,22*

-.06

1

Subjective Norm

,39**

,33**

.15

1

Past behaviour

,67**

.13

.13

,36**

1

Salient beliefs

,27**

,30**

.03

,45**

,32**

Salient
beliefs

1

30

1

Barriers

Barriers

-,26**

-,21*

-,21*

-.11

-,26**

.06

1

**. Correlation is significant at the 0.01 level (1-tailed).
*. Correlation is significant at the 0.05 level (1-tailed).

5.2.1. Past behaviour
Past behaviour showed the strongest correlation with intention (r = .67, p < .01), a finding supported
by Poliakoff & Webb (2007). This means that the most significant factor predicting an individual
scientist’s PE behaviour for the next 12 months is whether he or she has participated, and to what
extent, in PE activities during the previous 12 months.
It is evident that past behaviour as a predicting factor lacks a causal explanation to describe
scientists’ PE efforts. Knowing that a scientists who participated in PE in the past is likely to do it
again, says nothing about his or her reasons for participating. Nonetheless, knowing that scientists
who engage the public once will likely intend to do it again has a potential application for initiatives
looking to increase PE participation. By actively asking environmental scientists who do not usually
take part in PE activities to participate in one, they will probably be motivated to participate again,
this time by their own initiative.
5.2.2. Subjective norm
A second factor strongly correlated to intention is subjective norm (r = .39, p < .01), defined in the
present study as the perceived response of diverse social groups towards PE activities when
performed by scientists. This finding would appear to contradict that of Poliakoff & Webb (2007), as
they identified subjective norm to have an insignificant correlation with intention to partake in PE.
Yet in their research, subjective norm is defined as what others think, and measured with the survey
question with a Likert scale response: “Most people who are important to me would approve of my
taking part in a public engagement activity”, while on the present research subjective norm was
defined as how others react to PE activities.
This suggests that scientists, although not motivated to comply with what others wish them to do,
might be motivated to act when those wishes are linked to a positive and tangible reaction to PE,
such as a good response from policy makers, one’s institution, or whatever the targeted social group
is. If looking to enhance scientists’ willingness to participate in PE, therefore, initiatives should focus
on potential benefits arising from positive social responses. Particularly those from the general
public, media channels and policy makers, as a positive response from these particular social groups
showed a higher correlation to intention, as shown in Figure 4.
These favoured social groups (general public, media, and policy makers) suggest environmental
scientists care about perceiving a societal and political impact arising from their PE efforts. Hence,
those wishing to motivate scientists to engage should do so by emphasizing cases when PE lead to
direct changes in environmental policy and/or behavioural changes in society, rather than focusing
on institutional and colleague’s responses towards PE efforts.
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Correlation with intention

5.80

0.50

5.60

0.40

5.40

0.30

5.20

0.20

5.00

0.10

4.80

Correlation
with intention

0.00

4.60

Mean of perceived
public response

General Colleagues Friends
public

Family

Media

Policy
My
makers institution

PERCEIVED PUBLIC
RESPONSE

0.60

Figure 4. Social group response correlation with intention to partake in PE (N=83).

5.2.3. Salient beliefs
Salient beliefs were also found to be significantly correlated with intentions to participate in PE (r =
.39, p < .01), although this correlation was weaker than that of past behaviour and subjective norm,
respectively. This suggests that the perceived impacts from PE, and the level of importance allocated
to them, do influence environmental scientists’ intentions. Subjective norms will be further examined
in section 6, and therefore will be not discussed at length here.
5.2.4. Attitude
The correlation between attitude towards PE and intention to participate in it was significantly lower
than other measured factors (r = .24, p < .05). Although this finding contradicts that of Poliakoff &
Webb (2007), who determined attitude is a much stronger predictor of intentions than subjective
norm, this discrepancy can perhaps be explicated through the nature of the scientific field focused by
each study.
Trafimow and Finaly (1996) make a distinction between people who act mainly motivated by
attitudes, and those motivated by subjective norms. For their study, which made no distinction on
scientific fields, Poliakoff & Webb (2007) argue that scientists’ disposition towards actions driven by
attitude may be a result of the solitary nature of research work, which makes scientists “rely on their
own, rather than others’, judgement”. Environmental scientists, occupied on a normative field by
nature, might be much more influenced by judgements and perceptions from diverse social groups,
which would make them more inclined, when considering engaging the public about their work, to
favour subjective norms over attitude.
5.2.5. Barriers
Perceived constraints to participate in PE were negatively correlated with intentions to do so (r =
-.26, p < .01)). Although not the strongest correlation found in the present study, this contradicts
Poliakoff & Webb (2007), who found a nonsignificant correlation (β=-.07) between lack of time and
intention after performing a hierarchical regression analysis on an extended version of TPB. They
argue that a lack of time as a constraint to participate in PE might be a social-cognitive construct as
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described by Ajzen (1991) when discussing the theory of planned behaviour, suggesting this barrier is
often used as an excuse to mask other, more significant, reasons for avoiding PE efforts. What’s
notable, though, is that the two environmental constraints included in their analysis, lack of time and
funding for PE, were precisely the two constraints with the highest mean in the present research
(5.80 and 5.45, respectively), indicating environmental scientists consider these two to be the most
influential barriers limiting their PE behavior (Figure 3).
Mean of barriers

3.87

Not enough time

5.80

A lack of funding

5.45

I'm not trained for PE

3.41

My communication skills

3.31

The media would not
cover my research

2.90

The public is not
interested in my work

2.34
0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

Figure 5. Mean of perceived barriers limiting PE. N=83

These results suggest, as found also by Besley et al. (2013), that perceived barriers with their source
in institutional arrangements, such as the need to prioritize other matters while working on a limited
schedule and a lack of funding allotted to PE initiatives, have a greater impact on their unwillingness
to partake in PE activities than their own personal capacity to do so. This might be because scientists
already feel they have the required communication skills to properly engage the public, and
therefore do not consider this as limiting their engagement efforts.
Similarly, institutional constraints have an even greater impact than barriers originating from societal
sources such as a lack of interest from the general public and media groups. As shown by the factor
analysis (Table 10) performed on the survey responses, barriers to PE are in fact grouped by the
surveyed scientists in 3 categories which are easily identified by their source, and can therefore be
classified as either institutional, personal or social. Based on the prominence of perceived
institutional barriers, and the negative correlation of barriers and intention to participate in PE, it
would seem that environmental scientists increase their intention to partake in PE activities when
their organization recognizes the time and effort these require.
Table 10. Factor analysis results on stated barriers to PE.
Component
Social

N=83
The public is not interested in my work

.878

The media would not cover my research

.781

Personal

.797

My communication skills
.325

I don't have the necessary training

33

.676

Institutional

There is not enough time

.866

There is a lack of funding for public
engagement

.670

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 4 iterations.
Only correlations higher than 0.30 shown.

5.2.6. Regression analysis
In the first step, with attitude, perceived behavioural control and subjective norm as IVs, only
subjective norm (β = .32, p < .01) was significantly associated with environmental scientists’
intentions to participate in PE. Subjective norm was also the only factor significantly associated to
intentions in the second step (β = .22, p < .05), once salient beliefs were included in the regression
analysis. For the third step, barriers limiting participation in PE were included in the analysis. None of
the factors were significantly associated with intentions. During the last step, past behaviour was
considered in the analysis. Past behaviour (β = .20, p < .001) showed the strongest and only
significant association with intentions.
Table 11. Hierarchical regression analysis for Intention to participate in PE as a DV.

DV: Intentions to participate in PE

N=83

Step

Variable

Model 1

Model 2

Model 3

Model 4

1

Attitude
PCB
Subjective Norm
Salient beliefs
Barriers
Past behaviour

.14
.15
.32**

.18
.13
0.21*
.22

.18
.14
.22
.23
.20

ΔR2

.18
5.01
.18
5.01
.003

.02
1.22
.20
4.08
.274

.004
.32
.20
3.29
.573

.14
.11
.18
.19
.16
.20***
.31
40.65
.51
11.16
.000

2
3
4

ΔF
R2
Model F
Sig. F change

***. Correlation is significant at the 0.001 level.
**. Correlation is significant at the 0.01 level.
*. Correlation is significant at the 0.05 level.
All numbers assigned to factors included in the analysis represent betas (β).

A hierarchical regression analysis did not reveal many significant relationships between the included
factors and intentions to participate in PE. It is possible that the small sample size used during the
analysis might be lowering the statistical power to detect relationships. Also, the correlation between
past behaviour and intentions is so strong that it is rendering all other variables insignificant.
Nonetheless, it is clear that past behaviour and subjective norm are the most significant factors when
trying to predict environmental scientists’ intentions. This result is in line with the bivariate
correlation analysis.
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6. Public engagement impacts
As discussed in section 5.2.3., salient beliefs were found to be significantly correlated with intentions
to participate in PE (r = .27). Twenty out of 23 potential impacts got a mean salient belief response
between 4.16 and 5.38 (see Table 12), suggesting, in average, environmental scientists are influenced
by their perception of occurrence and their valuation of such impacts. However, 3 potential impacts
(getting research grants, neglecting other important tasks, advancing one’s career) got a mean
response below 4, indicating the majority of respondents answered 3 or less and either do not
perceive the impact as an actual outcome from participating in PE, or they do not think it is
important.
As suggested by Poliakoff & Webb (2007), the concepts of impact perception and importance
evaluation might be strongly related: the more an individual perceives an impact to actually occur,
the more likely he/she will care for it; conversely, the more an individual cares for a certain outcome,
the more likely he/she will perceive it as actually occurring. The results of the present research
support this idea, as impact perception and importance evaluation were significantly correlated (r =
.98).
Table 12. Stated PE impacts prominence and valuation (n=83).
Impact
perception

Importance
evaluation

Salient
beliefs

It's fun and satisfying

5.28

5.49

5.38

It promotes public interest in environmental issues

4.99

5.26

5.13

My organization became more well-known

5.14

5.10

5.12

It enriches the public's understanding of environmental issues
It increases my contact with society

4.92
5.13

5.22
4.96

5.07
5.04

I gained a deeper understanding of social views and concerns
It helps me gain knowledge from the public

4.90
4.79

4.93
4.89

4.91
4.84

It enhances people's motivation to participate in knowledge production
It helps in generating ideas for research

4.67
4.77

4.92
4.76

4.79
4.77

It increases the public support for my work

4.60

4.93

4.77

My communication skills have improved

4.88

4.60

4.74

People I care about support and encourage my engagement efforts
My institution supports and encourages my engagement efforts
It has made me better at my job

4.71
4.47
4.23

4.44
4.50
4.46

4.57
4.49
4.34

I developed partnerships with research, private and civil society organizations
My colleagues have gained a better understanding of my work
My colleagues support and encourage my engagement efforts
It promotes interactions between me and my colleagues
I have found new applications for my work

4.17
4.35
4.32
4.17
3.94

4.51
4.32
4.26
4.26
4.51

4.34
4.33
4.29
4.22
4.22

It attracted donors/members/founders for my organization
It is easier to get research grants

3.94
3.62

4.38
3.96

4.16
3.79

It makes me neglect other important tasks

3.88

3.64

3.76

It has helped advance my career

3.59

3.68

3.64

6.1.

Perception of PE outcomes

There were 12 outcomes with an average response rate above 4.50, a score indicating the majority of
respondents answered 5 or above, meaning they perceive a particular outcome to be an actual
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product of PE activities and think of it as important. In order of stated salient belief, these outcomes
were:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

It's fun and satisfying.
It promotes public interest in environmental issues.
My organisation became more well-known.
It enriches the public's understanding of environmental issues.
It increases my contact with society.
I gained a deeper understanding of social views and concerns.
It helps me gain knowledge from the public.
It enhances people's motivation to participate in knowledge production.
It helps in generating ideas for research.
It increases the public support for my work.
My communication skills have improved.
People I care about support and encourage my engagement efforts.

I personally believe that if Bruce Lewenstein ever saw the above results, he would feel proud of
environmental scientists. In fact, the perceived PE outcomes as stated by the surveyed population
are a respectable match to the principles advocated by the public engagement model. Not only do
these outcomes reflect environmental scientists’ believe PE has the potential for people to gather
and understand the necessary information so as to develop a substantiated opinion regarding
environmental issues; they also believe PE leads to the public’s empowerment concerning scientific
research and the socio-political debate around environmental degradation. However, as shown in
section 4, this positive belief does not necessarily lead to a higher PE participation.
The identified outcomes indicate that, at least as perceived by environmental scientists, PE has the
potential to strengthen democracy by allowing the lay public to engage, and influence, research and
other scientific activities (8), which has a direct impact on policy decisions. Their involvement in PE
also promotes social organization and mobilization towards influencing political debates by
enhancing public interest (2) and self-confidence in personal opinions (4).
Through PE, researchers believe they can better understand and adjust their research projects to
regional and international needs and trends (5, 6), which in turn strengthens their legitimacy and
credibility as field experts and policy advisors. A sturdier public support for scientific research (10)
has obvious advantages for research institutions in terms of both funding and social influence, as well
as a more renowned name (3) might lead to a higher rate of aspiring students and potential alliances
with other organisations. Furthermore, PE improves scientific research by allowing the integration of
public knowledge in the process, increasing the production of new knowledge (7) and leading to
novel research projects (9). But apparently above all, PE is about having fun and feeling satisfied
with one’s effort (1).
Evidently, the belief that an outcome is occurring does not necessarily mean that it actually is. The
above results show only the perception of environmental scientists regarding the outcomes of their
PE efforts. However, the fact that the most perceived outcomes are also the ones scientists care for
the most, facilitates the use of the current results to motivate other environmental scientists to
increase their level of engagement.
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Furthermore, the impacts with the highest salient belief reflect a strong focus from the respondents
on societal impacts. This finding is supported by the results from the bivariate and regression analysis
(Section 5), suggesting that subjective norm (defined here as how social groups react to PE) is among
the most influential factors towards scientists intentions to engage. In particular, responses from the
general public show a strong influence over environmental scientists, such as changes in the
environmental behaviour of the general public, their support for the environmental sciences, their
involvement in environmental research or their level of political interest and participation regarding
environmental issues.

6.2.

Perceptions of what PE does not do

There were 3 potential PE impacts with a mean salient belief lower than 4:




Neglecting other important tasks.
Easier to get research grants.
Help in advancing one’s career.

Additionally, there were 2 other PE impacts with a perception of occurrence lower than 4, also
indicating that the majority of respondents did not perceive these impacts as actually occurring. It
was only the slight increase in the stated importance valuation which increased their mean salient
beliefs to above 4. These were:



Attracting donors/members/funders to organizations.
Identify new applications for one’s work.

Although it suggests a positive view towards PE, it is most notable that neglecting other important
tasks is not perceived as one of its outcomes by environmental scientists, as the lack of time was one
of the most influential barriers perceived to be hindering participation in PE. As already suggested by
Poliakoff & Webb (2007), lack of time might be used as an excuse to mask other reasons to avoid PE.
Since this is one of the most frequently stated barriers when discussing low participation among
scientists, it is possible that its overuse turned it into an excuse, one which scientists declare mainly
because most of their colleagues do. Furthermore, neglecting other tasks received the lowest
importance valuation among the impacts included in the analysis, indicating this particular impact is
what scientists care about the least when considering participating in PE.
It is clear that lack of time is at least perceived among scientists to be one of the main constraints
towards increasing PE, but further research is needed to determine whether this is actually the case,
or there are other underlying, more influential, reasons for low participation.
Three of the other unperceived impacts of PE, attracting donors to my organization, advancing one’s
career and facilitating research grants, support the institutional indifference towards PE as perceived
by scientists and recurrently distinguished along the present research. Institutions, it would seem, fail
to recognize the value of PE, or at least fail to accordingly reward those who partake in it. Similarly,
respondents consider that funding institutions fail to contemplate PE efforts and strategies when
allocating funds for research institutions or specific research projects.

6.3.

Impact evolution

The correlation between impact perception and past behaviour allowed a comparison between
perceptions hold by scientists with different levels of PE experience. To be clear, a non-existent
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correlation between level of participation and impact perception does not mean that particular
impact does not actually occur, but that researchers who partake in PE in a more frequent manner
are not more likely to perceive it. Missing impacts in Table 11 showed no significant correlation to
past behaviour.
Table 13. Perceived impact correlation with participation in PE (n=83).

PE impact
It makes me neglect other important tasks
My communication skills have improved
I developed partnerships with research, private and civil society
organisations
It increases my contact with society
My institution supports and encourages my engagement efforts
I have found new applications for my work
My organisation became more well-known
It's fun and satisfying
My colleagues support and encourage my engagement efforts
It enhances people's motivation to participate in knowledge production
I gained a deeper understanding of social views and concerns
It has made me better at my job
It increases the public support for my work

Correlation
-.396**
.331**
.304**
.294**
.279**
.266**
.262*
.255*
.252*
.248*
.244*
.242*
.238*

*Correlation is significant at the 0.05 level (1-tailed)
**Correlation is significant at the 0.01 level (1-tailed)

Once more, the results suggest Poliakoff & Webb's (2007) premise of lack of time being a socialcognitive construct used as an excuse for sporadic or nonexistent PE participation may be accurate.
Neglecting other important tasks showed the strongest (though of course negative) correlation with
a higher level of PE participation, meaning the more an environmental scientists engages the public,
the less likely he or she will feel a lack of time for the more conventional aspects of research. It is
possible, however, that through more frequent participation, scientists develop a habit out of
engagement and no longer feel they should be working on research instead.
As expected, a perception of enhanced individual communication skills is associated with more
frequent engagement. A notable result is that although developing partnerships with research,
private or civil society organisations was not perceived as an outcome of PE by the average
respondent, its perception of occurrence significantly increases among respondents with higher PE
participation. This suggests that the building of partnerships is an actual PE impact, although it might
take time and a sturdier dedication to achieve. Developing partnerships between organisations has a
significant potential to strengthen trust and understanding among influential actors around
environmental issues, including the lay public.
Another notable correlation was that of perceived institutional support and increasing engagement
behaviour, suggesting that either scientists their perception of support from universities, or
universities do recognize scientists who show strong efforts towards PE, although failing to recognize
those who participate in a less regular manner, as the present study has recurrently showed. Finding
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more applications for research, although not identified by the average respondent, was also more
clearly perceived by scientists with further PE experience.

7. Objective prioritization during public engagement
There was not a clear differentiation of scientists’ prioritized goals during engagement. In fact, all
included goals were valued similarly (mean prioritization between 5.38 and 5.82), except for Push my
career forward, with a mean stated prioritization of 3.51 (Figure 6).
Ensure people are informed about my work

5.82

Increase public support for the environmental sciences

5.81

Get people excited about science

5.80

Describe my work in terms of its social relevance

5.69

Demonstrate openness and transparency in science

5.68

Understand the public's view of environmental issues

5.62

Incorporate public insight into my work

5.61

Correct public misconceptions

5.50

Ensure public debate environmental issues

5.45

Get people to participate in my work

5.38

Push my career forward

3.51

Figure 6. Stated prioritization of PE goals (N=83).

A factor analysis on the survey responses showed that environmental scientists, among the
examined goals, tend to differentiate between 4 major PE objectives defined in the present study as:
1. increase public support for the environmental sciences, 2. inform the public, 3. enhance public
participation in research, and 4. advance the individual’s career.
In spite of their clear categorization, 3 objectives showed almost no differing prioritization by
scientists. Meaning that, through engagement, the average environmental scientist hopes, in similar
manners, to increase the public’s support for science, inform the public about scientific theories and
promote public participation and influence in research. Advancing one’s career, on the other hand,
was clearly neglected by environmental scientists as a PE objective, or was considered irrelevant to
do so.
Table 14. Factor analysis of stated PE goals.
Component
1
Increase public support for the environmental sciences

0.753

Ensure public debate about nature and environmental issues

0.748

Get people excited about science

0.739

Demonstrate openness and transparency in science

0.652
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2

3

4

0.348

Correct public misconceptions of the environmental sciences

0.491

Ensure people are informed about my work

0.832

Describe my work in terms of its social relevance

0.711
0.823

Incorporate public insight into my work
Understand the public's view of environmental issues

0.347
0.683

Get people to participate in my work
0.359

0.732
0.896

Push my career forward
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.a
a. Rotation converged in 9 iterations.

6.00

5.58

5.67

5.54

Objective prioritization

5.00
4.00

3.51

3.00
2.00
1.00
0.00
Increase public
support

Inform the public

Enhance public
participation

Advance personal
career

Figure 7. Average prioritization of major PE objectives.

8. Discussion
The current study intended to examine public engagement behaviour among environmental
scientists, plus the factors most significantly influencing their intentions to participate in engagement
activities. The results produced several recommendations for future initiatives looking to motivate
environmental scientists to increase their PE efforts. There are 5 research questions addressed in this
report:
1. To what extent do environmental scientists partake in PE and what is the nature of their
favoured PE activities?
2. What factors influence environmental scientists’ PE behaviour?
3. What are the overall outcomes of PE as perceived by environmental scientists and how do they
value them?
4. Which goals most significantly drive environmental scientists’ PE behaviour?
5. How can PE by environmental scientists be promoted?
This report merged the presentation of results and discussion amongst the chapters examining each
of the research questions detailed in section 1.8. The results and discussion of research questions 1
through 4 were addressed in chapters 4 through 8. For this reason, an extensive discussion of the
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results will not be presented here. Nonetheless, several general ideas were derived from the
analysis.
This chapter begins with a subsection discussing the research limitations. The following subsections
present a summary of the main outcomes and underlines the implication of the results for initiatives
looking to increase PE behaviour among scientists. Each subsection summarizes the results research
questions 1 through 4.
Research question 5 is addressed throughout the present chapter. Based on the main ideas
developed through the analyses answering research questions 1 through 4, and focusing particularly
on developing recommendations for future initiatives looking to increase PE behaviour amongst
environmental scientists.

8.1.

Research limitations

There are several remarks to be made about the methodology and analysis applied during the
current research. First, this study applied a survey methodology with a relatively small number of
respondents. Although the general results showed a similarity with the results of other studies in the
Public Understanding of Science field, and only the results with the appropriate statistical
significance were used in the analysis, the small sample used might not reflect the overall perception
of environmental scientists. Especially when considering that most respondents are part of the
research staff in Wageningen University and Research, the results and derived recommendations
might apply best in this institution only.
Second, responses on a survey are susceptible to memory and social desirability biases. Meaning that
respondents might have misremembered their own PE behaviours because of the time passed since
then or because they adjust their memories according to what their social context expects from
them. They might also have answered the survey in such a manner that complies with the
expectations of the researcher or their own expectations about what they wish their PE behaviour
was, not what it actually is. It is also imperative to realize scientists with the highest PE efforts are the
ones most likely to have answered the present survey, as they are already attentive to the subject.
However, any public engagement study grounded on a survey methodology will suffer such bias.
Third, this study shows a cross-sectional representation of environmental scientists’ behaviour and
perceptions regarding public engagement. Data collection on exposure and outcome variables was
done simultaneously, meaning it is impossible to implicate causality between variables.
Although a longitudinal study design would be ideal in order to examine development trends across a
wide timespan, time limitations restricted the methodological options to a cross-sectional study
design. However, the surveyed researchers showed differing degrees of PE participation. This
diversity permitted the analysis of perceived impacts and their comparison to the level of PE
participation during the previous 12 months to the study.
Fourth, not all reliability tests resulted in the appropriate Cronbach’s alpha. The mean measurements
of perceived barriers for engagement and perceived behavioural control did not meet the required
standard for Cronbach’s alpha (.70). In the case of perceived barriers, this variable was not intended
to be unidimensional, meaning that the examined barriers did not measure the same concept. It is
possible that an individual respondent perceived a certain barrier as present, while failing to perceive
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another barrier as limiting his or her participation in PE activities. In spite of this, a higher mean
response for perceived barriers does indicate that barriers have a higher influence over the
respondent’s PE behaviour.
Perceived behavioural control was used with a low Cronbach’s alpha (.57). This construct was
measured through 3 items only, perhaps explaining the low reported internal consistency. As
suggested by Vaske, Beaman & Sponarski (2017), a greater amount of items measuring a single
unidimensional construct can inflate the reported internal consistency between the items. Although
the items used where considered theoretically valid to measure perceived behavioural control, a low
Cronbach’s alpha might reflect a level of unsuitability of these items to be groups in a single
construct.

8.2.

Environmental scientists’ participation in PE

The first research question intended to measure environmental scientists’ participation in PE
activities and the nature of such activities. Although the surveyed environmental scientists showed a
higher participation rate than that found by studies focusing in general scientists, they still showed a
low PE participation rate, with an average of less than one PE activity during the previous 12 months.
If the benefits of public engagement are ever to realize their true potential, as evidenced by the
literature search performed and the results obtained in this study, environmental scientists need to
substantially increase their PE efforts.
Survey responses about PE participation showed that environmental scientists have adopted online
communication as their most common channel. Posting a work-related message on social media was
the most frequent PE activity performed by respondents. This of course argues for the promotion of
social media in PE initiatives, as most people today actually use online platforms to gather the
majority of their information about science and technology. Nonetheless, the complexities of using
social media platforms for science communication initiatives was discussed, as it is an almost
unmanageable task to measure its impacts; and the effects on readers of a “free-for-all” interaction,
in which no distinction is made between experts and the lay public and every user is free to pass
opinions as facts, are not well examined or understood.
Based on these results, it appears that tailored online platforms developed specifically for science
communication have a significant potential. Online platforms, particularly if developed and managed
by scientific institutions, or scientists themselves, allow for the control in the flow of information and
the discussions developed around the communicated material. They would allow users to distinguish
between postings made by experts and the lay public, and permit managers to regulate debates so as
to ensure a civil atmosphere at all times. Furthermore, online platforms managed by scientific
institutions facilitate the analysis of their impacts on readers, scientists and the institution itself; and
allow for longitudinal studies examining the long term effects of science communication. Of course,
managed online platforms could never replace social media as a communication channel, or exceed
the number of potential readers, but the ability to perform an analysis of impacts, control user
interaction and ensure quality of content represent advantages over social media platforms and
solutions to their complex communication dynamics.
Online platforms regulated by institutions would ensure the quality of publications, as the material
would be prepared or supervised by scientists themselves, and the editors could have both the
scientific training required to evaluate academic quality, and the communications training required
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to reach the maximum amount of people and achieve the most significant impacts. Lastly, these
platforms would serve both to the general public interested in scientific developments and members
of the media, such as journalists, to keep up with scientific research and findings. Journalists
interested in pursuing a particular post can contact the researcher responsible for the published
material. As talking to journalists was also among the most common PE activities performed by
environmental scientists, a platform facilitating the contact between these two influential groups
represents a significant potential to increase PE behaviour.
Recent trends and the current research’s results suggest online science communication has a great
potential, but this doesn’t mean direct engagement initiatives should be avoided altogether. In fact,
giving presentations to non-scientific audiences was the second most common PE activity performed
by the surveyed environmental scientists. However, collaborations with informal science institutions,
such as zoos and museums, was significantly lower; suggesting scientists favour presentations in
scientific institutions and formal environments. As discussed during the report, the most common
form of direct engagement with science form the public is the attendance to informal science
institutions. Scientists should therefore consider approaching these organizations to promote
cooperation for engagement; initiatives in which scientists provide the scientific material to be
discussed, while informal institutions arrange the organization and promotion of engagement events.

8.3.

Factors influencing PE behaviour

Regardless of the adopted activity for public engagement, initiatives looking to motivate
environmental scientists to increase their PE behaviour should consider the most significant factors
influencing scientists’ level of participation in PE. This topic was addressed by the second research
question and discussed in section 5.
Among the theory of planned behaviour variables, attitude and subjective norm got a high response
rate, suggesting surveyed scientists have quite a positive view of public engagement in general, and
of the response practitioners get from diverse social groups after participation in PE activities.
Perceived behavioural control, on the other hand, got a significantly lower mean response rate,
meaning the average environmental scientists barely believes he or she is capable of engaging the
public.
These results would apparently suggest the need for initiatives to increase PE behaviour to focus on
the barriers limiting environmental scientists to partake in engagement. However, the correlation
between each of the TPB variables and intentions to participate in PE shows a different picture. It is
clear, from the results of a bivariate analysis, that the factors most significantly influencing intentions
are past engagement behaviour and subjective norm.
Knowing that scientists who engage the public once will likely intend to do it again has a potential
application for initiatives looking to increase PE participation. By actively asking environmental
scientists who do not usually take part in PE activities to participate in one, they will probably be
motivated to participate again, this time by their own initiative.
Subjective norm was defined in the current study as the perceived response from diverse social
groups; suggesting that environmental scientists increase their intentions to participate in PE as they
perceive a more positive response from the target group. Particularly, as evidenced by the results,
environmental scientists are mostly influenced by the response of the general public, members of
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the media and policy makers. Therefore, initiatives looking to motivate scientists to engage could do
so by focusing on identified societal reactions from previous PE activities, such as changes in the
environmental behaviour of the general public, their support for the environmental sciences, their
involvement in environmental research or their level of political interest and participation regarding
environmental issues. Further research is required to examine the effects on audiences of PE
initiatives under specific conditions, in order to better understand its potential social impacts.
Likewise, cases in which PE efforts lead to impacts on environmental policy also show potential to
motivate scientists’ to increase their engagement behaviour. However, further research is needed on
both, the attitude and behavioural impacts on the general public from engagement with science and
the influence of engagement activities over particular policy fields.
Salient beliefs and perceived barriers were also found to be correlated with intentions to participate
in PE activities, although these correlations were considerably lower than those of past behavior and
subjective norm. Not surprisingly, barriers were negatively correlated with intentions; meaning
intentions decrease as scientists perceive more barriers towards their PE efforts. The most
prominent barriers as perceived by the surveyed environmental scientists were the lack of time and
funds for PE. These barriers showed a much higher perception rate than those related to the
communication capacities of respondents; suggesting that, contrary to popular belief, environmental
scientists feel they have the required skills to engage the public. Salient beliefs, correlated to
intentions in the same strength as perceived barriers, were examined in the third research question.

8.4.

Outcome perception and valuation

The third research question examined which salient beliefs were the most prominent as stated by
the surveyed environmental scientists. Salient beliefs were defined here as the mean between the
perception of occurrence for a particular impact from participating in PE, and the level of importance
allotted to that same impact. Also, this section examined the manner in which the perception of
occurrence for diverse impacts from PE evolves with increasing participation in engagement
activities.
As expected from the TPB theory, perceived occurrence and importance evaluation were significantly
correlated, corroborating that for any given action, individuals care strongly for those outcomes they
perceive as actually occurring, and they conversely perceive those outcomes for which they mostly
care.
The most prominent salient beliefs were found to be a significant match to the PE model principles
described in section 2.1.2; suggesting environmental scientists do see PE not only as a way of
educating the public in order to increase their support for environmental research, but also as a way
of integrating societal insights into their research work in such a manner that the environmental
sciences address social concerns and remains a socially relevant field. The most prominent salient
beliefs as stated by the respondents have a strong focus on societal impacts, evidencing once again,
the significant influence of the general public’s reaction towards PE efforts on scientists’ intentions to
engage.
It was surprising to find that PE efforts were not considered to make the surveyed scientists “neglect
other important tasks”; suggesting, as discussed during the report, that the perception of lack of time
as a barrier to PE might be an excuse adopted by general scientists to mask other, more relevant,
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reasons not to participate in PE. It is probable, though, that the differences in phrasing have an
impact over the scientist’s responses, as respondents could have been unwilling to admit to
neglecting important tasks.
The PE impacts with the lowest stated salient belief evidenced a low institutional support towards PE
efforts. Among them were “attracted donors/members/founders to my organization”, “it is easier to
get research grants” and “it has helped me advance my career”. These responses suggest the need
for research and funding institutes to recognize PE efforts as adopted by scientists, a recurrent
finding during this research. However, perceived institutional support towards PE efforts was found
to increase with increasing participation in PE, suggesting that institutions do consider those who go
to greater lengths regarding engagement.
Among those PE impacts more commonly perceived with increasing PE participation were
“developing partnerships with research, private or civil society organisations” and “finding more
applications for research”, which were not perceived as actually occurring when not considering the
effect of engagement experience.

8.5.

PE objective prioritization

The fourth research question examined environmental scientists’ prioritization of goals during PE
initiatives. A factor analysis on responses revealed 4 categories of PE objectives: 1. increase public
support for the environmental sciences, 2. inform the public, 3. enhance public participation in
research, and 4. advance personal career.
Except for advancing one’s career, which showed a much lower prioritization rate, all remaining
categories showed a similar prioritization by respondents. Initiatives looking to motivate PE
participation should, therefore, avoid focusing on the potential benefits for personal careers; and, in
accordance to previous findings of the current study, emphasize those objective with clear focus on
societal impacts.

8.6.

Conclusion

The analyses detailed in this study are of diverse natures. They intended to provide differing
approaches in the examination of environmental scientists’ perception of Public Engagement; with
the ever present objective of understanding general motivations and limitations regarding
engagement behaviour.
It was clear from the analysis that environmental scientists hold a positive view towards PE; they
showed a slightly higher than average participation rate, and stated objectives in accordance to the
principles advocated by the PE model (those of public participation in knowledge production and
social insight integration in research practices). Two factors were most significantly influential over
scientists’ intentions to engage the public: past engagement behaviour and the perception of societal
responses towards their efforts, particularly from the general public, media groups and policy
makers.
This favourable attitude towards PE, however, does not necessarily translate into engagement
practices which could maximize its impacts. With this in mind and based on analyses results, several
recommendations were formulated towards future initiatives looking to promote Public Engagement
efforts amongst environmental scientists.
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Annexes
Annex 1. Survey questions
1. In your view, what does public engagement with science entail?








2. In which of the following have you received training? (multiple answers possible)
Writing for a non-scientific public (1)
Giving a presentation (2)
Writing press releases (3)
Media training (4)
Using social media (5)
Self-training: (6) ____________________

3. Thinking about the past 12 months, I have:

Never (1)
Been
interviewed by a
journalist (1)

Once (2)

A few
times (3)

Once a
month (4)

A few
times per
month (5)

Once a
week (6)

(Almost)
daily (7)















Appeared on
television (2)















Talked on the
radio (3)





























Appeared in a
podcast/webcast
(4)
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4. During the last 12 months I:

Never (1)
Sent a
press
release (1)

Once (2)

A few
times (3)

Once a
month (4)

A few
times per
month (5)

Once a
week (6)

(Almost)
daily (7)





























Wrote for a
newspaper
(3)















Published
in a
popular
magazine
(4)















Posted a
workrelated
message in
social
media (5)















Wrote for a
blog (2)
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5. In the past 12 months I:

Never
(1)
Participated in a public
dialogue/debate (1)

Once (2)

A few
times (3)

Once a
month
(4)

A few
times per
month
(5)

Once a
week (6)

(Almost)
daily (7)











































Worked with a school
or school teacher (4)















Participated in a
science fair/festival (5)















Gave a presentation to
a non-scientific public
(2)
Collaborated with a
zoo/museum/aquarium
(3)

For the remaining questions consider public engagement to mean taking part in any of the activities
included in the previous three questions.
6. Taking part in public engagement activities is:
1 (1)

2 (2)

3 (3)

4 (4)

5 (5)

6 (6)

7 (7)





























Harmful:Beneficial (3)















Unimportant:Important
(4)















Unenjoyable:Enjoyable
(5)















Bad:Good (1)
Pointless:Worthwhile
(2)
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7. Through public engagement activities, would you seek to:

57

Strongly
disagree
(1)
Ensure people are
informed about my work
(1)

Disagree
(2)

Somewhat
disagree (3)

Neither
agree nor
disagree
(4)

Somewhat
agree (5)

Agree
(6)

Strongly
agree (7)















Get people excited
about science (2)















Incorporate public
insight into my work (3)











































Understand the public's
view of environmental
issues (6)















Describe my work in
terms of its social
relevance (7)











































Push my career forward
(10)















Get people to
participate in my work
(11)















Increase public support
for the environmental
sciences (4)
Ensure public debate
about nature and
environmental issues (5)

Correct public
misconceptions of the
environmental sciences
(8)
Demonstrate openness
and transparency in
science (9)

Feel free to clarify your responses or to describe any other goal you pursue through public
engagement.
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8. I am confident that, if wanted, I could increase my public engagement efforts in the next 12
months.
Strongly disagree (1)
Disagree (2)
Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)
Agree (6)
Strongly agree (7)









9. Whether or not I increase my public engagement efforts is completely up to me.
Strongly disagree (1)
Disagree (2)
Somewhat disagree (3)
Neither agree nor disagree (4)
Somewhat agree (5)
Agree (6)
Strongly agree (7)









10. Increasing my public engagement efforts would be:
Very difficult (1)
Moderately difficult (2)
Slightly difficult (3)
Neither easy nor difficult (4)
Slightly easy (5)
Moderately easy (6)
Very easy (7)
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11. The following limit my participation in public engagement activities.
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Strongly
disagree
(1)
My
communication
skills (1)

Disagree
(2)

Somewhat
disagree
(3)

Neither
agree nor
disagree
(4)

Somewhat
agree (5)

Agree
(6)

Strongly
agree (7)















There is not
enough time
(2)















There is a lack
of funding for
public
engagement
(3)











































There are no
incentives for
me to do it (6)















I don't have
the necessary
training (7)











































I don't care
about public
engagement
(4)
The public is
not interested
in my work (5)

The media
would not
cover my
research (8)
I would be
judged by my
colleagues (9)
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My institution
does not
support public
engagement
(10)















12. If present, mention any other barriers limiting your public engagement activities.
13. Thinking about the next 12 months, I expect my public engagement efforts to:

Decrease:Increase
(1)

1 (1)

2 (2)

3 (3)

4 (4)

5 (5)

6 (6)

7 (7)























14. During the next 12 months, I plan to perform public engagement activities.
Strongly agree (1)
Agree (2)
Somewhat agree (3)
Neither agree nor disagree (4)
Somewhat disagree (5)
Disagree (6)
Strongly disagree (7)









15. During the next 12 months, I intend to partake in public engagement activities:
Never (1)
Once (2)
A few times (3)
Once a month (4)
A few times per month (5)
Once a week (6)
(Almost) daily (7)
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16. Through my experience in public engagement, I have found that:

Strongly
disagree
(1)
My attitude towards public
engagement has improved
(1)

Disagree
(2)

Somewhat
disagree
(3)

Neither
agree
nor
disagree
(4)

Somewhat
agree (5)

Agree
(6)

Strongly
agree
(7)















It is easier to get research
grants (2)















It has made me better at
my job (3)















My communication skills
have improved (4)





























It helps in generating ideas
for research (6)















It has helped advance my
career (7)















I developed partnerships
with research, private and
civil society organisations
(8)











































It's fun and satisfying (5)

It promotes interactions
between me and my
colleagues (9)
I have found new
applications for my work
(10)
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It enhances people's
motivation to participate in
knowledge production (11)















It makes me neglect other
important tasks (12)











































I gained a deeper
understanding of social
views and concerns (15)















It promotes public interest
in environmental issues
(16)











































People I care about
support and encourage my
engagement efforts (19)















It helps me gain knowledge
from the public (20)















My organisation became
more well-known (21)











































It enriches the public's
understanding of
environmental issues (13)
It increases my contact
with society (14)

My colleagues support and
encourage my engagement
efforts (17)
My institution supports
and encourages my
engagement efforts (18)

My colleagues have gained
a better understanding of
my work (22)
It increases the public
support for my work (23)
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It attracted
donors/members/founders
for my organisation (24)















17. Feel free to clarify your responses or to add any other outcome of public engagement.

18. This outcome of public engagement is important to me.

Strongly
disagree
(1)
My attitude towards public
engagement has improved
(1)

Disagree
(2)

Somewhat
disagree
(3)

Neither
agree
nor
disagree
(4)

Somewhat
agree (5)

Agree
(6)

Strongly
agree
(7)















It is easier to get research
grants (2)















It has made me better at
my job (3)















My communication skills
have improved (4)





























It helps in generating ideas
for research (6)















It has helped advance my
career (7)





























It's fun and satisfying (5)

I developed partnerships
with research, private and
civil society organisations
(8)
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It promotes interactions
between me and my
colleagues (9)















I have found new
applications for my work
(10)











































It enriches the public's
understanding of
environmental issues (13)















It increases my contact
with society (14)











































My colleagues support and
encourage my engagement
efforts (17)















My institution supports
and encourages my
engagement efforts (18)





























It helps me gain knowledge
from the public (20)















My organisation became
more well-known (21)















It enhances people's
motivation to participate in
knowledge production (11)
It makes me neglect other
important tasks (12)

I gained a deeper
understanding of social
views and concerns (15)
It promotes public interest
in environmental issues
(16)

People I care about
support and encourage my
engagement efforts (19)
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My colleagues have gained
a better understanding of
my work (22)















It increases the public
support for my work (23)





























It attracted
donors/members/founders
for my organisation (24)

19. The response I got after participating in public engagement from the following groups has
been:

Very
negative
(1)
Policy
makers (1)

Moderately
negative
(2)

Neither
positive
nor
negative
(4)

Slightly
negative
(3)

Slightly
positive
(5)

Moderately
positive (6)

Very
positive
(7)















Public (2)















Media (3)





























My
institution
(5)















Family (6)















Friends (7)





























Colleagues
(4)

Scientific
community
(8)
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