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The unsustainable exploitation of nature by humanity has pushed many of the earth’s ecological systems
to the brink of collapse. To help bring about the societal changes needed to reverse this trend, conserva-
tion biologists need to be more proactive, provocative, and purposeful in increasing environmental liter-
acy. In this essay, we highlight different ways that scientists can engage various sectors of society and
argue that passion, enthusiasm, and an understanding of the culture of human belief systems can help
us to communicate effectively with a wider audience.
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1. Introduction

As conservation biologists, we are aware that these are troubling
times. We have long called for changes in the ‘business-as-usual’
scenario of unsustainable development and consumption that are
causing widespread ecological degradation and species extinctions.
To us, it is impossible to remain blind to evidence that anthropogenic
actions are negatively impacting planetary systems (Rockström
et al., 2009). Human livelihood is dependent on the natural world
but modern living, with its emphasis on comfort and consumption,
severs our connections to the environment (Miller, 2005). However,
there is inertia in human institutions and society against the changes
needed to reverse the current environmental crisis.

In this essay, we reflect on how conservation biologists can be
more proactive in increasing environmental literacy through effec-
tive communication and outreach. The onus is on us to work to-
ll rights reserved.

.edu.sg (D. Bickford).
wards filling the gap between knowledge and action (e.g., Bawa
et al., 2004; Daily and Matson, 2008). We discuss how science com-
munication can be made more effective and highlight some inno-
vative approaches that have been suggested to educate and
involve policy makers, key stakeholders, and the public in environ-
mental issues and research. Our aim is to galvanize fellow scien-
tists to take responsibility in engaging a wider sector of society
in ways that are relevant and easily understood and thereby make
an impact on real-world problems.
2. Basic environmental illiteracy

While the public has become more aware of environmental is-
sues in recent decades, most do not actively engage in behaviors that
support a more sustainable future. One of the fundamental barriers
to affecting change is the lack of environmental literacy, which is
necessary to make informed decisions and address the problems
currently facing the planet (Jordan et al., 2009). Compounding this,
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there is a widening gap between people and the natural world, espe-
cially in urban areas (Miller, 2005). Both of these factors can exacer-
bate the lack of public support for biodiversity conservation.

True environmental literacy goes beyond awareness and rote
learning but involves critical thinking, integrating principles, and
using acquired skills to turn knowledge into action (St. Clair, 2003;
Coyle, 2005). Some studies have shown that a higher level of envi-
ronmental knowledge correlates with a higher degree of pro-envi-
ronment behaviors (Rickinson, 2001). While formal environmental
education has been increasing in some developed countries, it is still
not well-integrated into curricula (Coyle, 2005; Cutter-MacKenzie
and Smith, 2003). Experience of natural areas is also another factor
that significantly affects people’s views on the environment
(Schultz, 2000). Participation in outdoor activities with an ecological
focus, such as well-established field courses, can lead to the develop-
ment of an empathic relationship with nature (Palmberg and Kuru,
2000; Rickinson, 2001). Knowledge and experience by themselves
do not necessarily lead to desirable behavior (Salmon, 2000). How-
ever, they are still essential tools for laying the foundation for learn-
ers to appreciate and understand ecological concepts and our
connection to nature. Creating a truly environmentally literate soci-
ety takes time, and conservation biologists can play a larger role out-
side the academic sphere to help bring it about. It is therefore critical
that engaging with both traditional and non-traditional audiences
becomes a priority for conservation biologists and other scientists.
3. Effectively communicating science

Many people obtain limited or oversimplified information
about environmental issues from sources that may be biased,
particularly the media, leading to misconceptions (Coyle, 2005; La-
dle et al., 2005). Thus, conservation biologists need to be much
more strongly proactive in our approach to communicating, in for-
mal educational settings as well as in other venues and via alterna-
tive methods to a diversity of audiences. Explaining and
communicating our science to non-scientists should be one of
our most important jobs (Sunderland et al., 2009) and the manner
by which we go about this communication is vitally important.

Science, our best method for understanding the world, is often
assumed to be dispassionate and without bias. However, a passion
for nature is often the reason why many of us enter the field of con-
servation biology (Orr, 1999). We need to be more open to being
passionate about what we do and actively demonstrate that pas-
sion when we interact with people outside our field. The same pas-
sion, if linked with effective communication and solid information,
can be positively perceived and thus used to reach out to people
across multiple audiences. If we can capture the imaginations of
non-scientists with our passion and enthusiasm for nature, we
can bridge the gap to understanding scientific facts. In addition,
we should put a high premium on the ability to explain our re-
search in terms and ideas that our family or next-door neighbors
can readily grasp. Developing passion in how we communicate
ideas can augment the capacity for people to not only grasp the
main ideas, but also understand the philosophy and ethics of con-
servation in a fundamentally more profound manner. This is an
ability we should not shy away from, but actively cultivate in our
communication.

To become better communicators, scientists should also start to
take into account the complexity of cultural values, belief systems,
and social networks that affect people’s perception of scientific
information. Psychological research suggests that failures in sci-
ence communication can stem from societal norms and cohesion
to small groups that give rise to a tendency to agree with peers de-
spite evidence in support of a contrary conclusion or idea (Kahan,
2010). This is one of the reasons why public debate about science –
the issue of climate change for instance (Schmidt, 2010) – is so
strikingly polarized; people choose to believe what reinforces their
own values over empirical data. One of the ways we can get be-
yond this when engaging various sectors of society is to localize is-
sues and build upon people’s personal experience to show why
they should care about the environment (St. Clair, 2003). We
strongly encourage conservation biologists to take local cultural
context into account and not think that people will automatically
be persuaded by our data to change their mindsets and behavior.
Adapting our scientific communication methods to other peoples’
mindsets, world views, and belief systems is no easy task. This is
certainly one of the more challenging aspects of creating environ-
mental literacy that we need to address, yet it remains largely
unnoticed and misunderstood. To become better science commu-
nicators, admitting that usual approaches that ‘preach to the choir’
will not be as effective as more specific, targeted, and well-adapted
(to the local cultural context of the audience) strategies and
methods.
4. Reaching out: beyond the ivory tower

Achieving the goals of conservation will require truly multidis-
ciplinary ways of thinking. Situated at the intersection of humanity
and its relationship to the environment, conservation encompasses
both natural and social sciences. One benefit is that it is possible to
identify and effectively use other venues (e.g., music, art, faith sys-
tems, politics, health, etc.) where we can relate and communicate
activities, values, and interests of conservation biology (Nadkarni,
2004). Collaborations with non-scientist groups as well as experts
from other disciplines can create unique and important opportuni-
ties to advance environmental literacy. We highlight some exam-
ples of ways by which conservation biologists can engage
different sectors of society below:
4.1. General public

There are many avenues by which conservation biologists can
engage their local communities where they live and work, and
frame conservation in accessible and socially relevant terms. For
instance, appealing to religious communities to recognize the envi-
ronmental stewardship in scripture can help to build public sup-
port for conservation initiatives (Woodhams, 2009; Clements
et al., 2009). In developed countries and urban centers, citizen sci-
ence programs can enable the public to participate in collecting
data for ecological studies. It has been used to monitor bird popu-
lations in North America, allowing researchers to increase the spa-
tial and temporal scales of their sampling (Bonney et al., 2009).
Establishing more of these projects will help elucidate species
occurrence and distribution while at the same time involve the
public in the scientific process. In developing countries, especially
in the tropics, it is key to engage communities that live adjacent to
habitats of endangered species or protected areas. These are often
the places where research stations are established, and it is impor-
tant to involve local people as much as possible. Scientists can col-
laborate with grassroots organizations to design programs that will
impart knowledge of the local ecosystems, increase understanding
of conservation issues and empower stakeholders with the ability
to make decisions. The exchange of knowledge can be two-way,
as these communities are bonded with the wilderness through
their traditional knowledge, lifelong experiences, livelihoods and
even human-animal conflicts. At the same time, programs should
endeavor to address the needs of the community in a way that
links with biodiversity conservation. A prime example of this is
the Health in Harmony program that helps to subsidize rural
health care through conservation activities (Shetty, 2009).
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4.2. Media

Traditionally, media rather than scientists have acted as the
bridge between science and the public. However, this often leads
to unsatisfactory and/or inaccurate reporting, with a tendency to
sensationalize results (e.g., Ladle et al., 2005). Scientists should
publish outside scientific journals (which are not accessible to
most of the public) more often and be more vocal in public domain
media (Pace et al., 2010). Newspapers and magazines (e.g. Sodhi,
2007), as well as social media, blogs and other resources on the
internet (Clements et al., 2007) are venues where we can directly
reach audiences outside academia. Because not all scientists are
naturally gifted communicators, we should not be shy to seek part-
nerships with more skillful communicators.

4.3. Policy-makers and industry

Perhaps nowhere is open dialogue more needed than among
legislators and scientists working on conservation and sustainabil-
ity issues and the corporate sector because changes in policy and
business models can have far-reaching and significant impacts on
many environmental issues. However, we can endeavor to bridge
the social and value gap in different ways. For example, we can
conduct research that is relevant to policy, develop decision-sup-
port tools (Koh, 2011), or work with planners and land managers
to maximize the green spaces and natural areas for biodiversity
in metropolitan areas (Miller, 2005). With some creative thinking,
we can determine research goals that maximize the commercial
desires of industry AND promote good conservation science at
the same time. By actively engaging government and industry,
we can become both more effective at communicating complexi-
ties of conservation and development trade-offs, as well as helping
to change mindsets (including, in some cases, our own).

4.4. Schools and the academe

Last but not least, conservation biologists can advocate for more
environmental literacy at all levels in educational systems. They
can help to ‘educate the educators’ where their environmental
knowledge is found lacking (Cutter-MacKenzie and Smith, 2003)
or develop syllabi and field activities targeted to different grade
levels. In the academe, changes are needed in order to enable sci-
entists to take more proactive roles in science communication
and outreach. Courses can be incorporated into existing curricula
for graduate students to help them develop skills in teaching and
translating scientific information across disciplines and knowledge
levels. Conservation biologists should seek out multidisciplinary
collaborations to study and find solutions to the social dimensions
of conservation (e.g. Sodhi et al., 2008). In addition, institutional
constraints and reward systems within academia must begin to va-
lue public and policy participation on par with publishing of peer-
reviewed high impact journal articles, and not see it as a distrac-
tion from ‘‘real’’ academic work. (Shanley and Lopez, 2009; Pace
et al., 2010; Whitmer et al., 2009).

5. Conclusion

The time has come for conservation biologists to embrace our
roles working for society, and there are numerous avenues that
are available. Embracing passion for protecting our natural re-
sources and ecosystems, and dedicating more time and effort into
reaching across cultural, social, and economic barriers to commu-
nicate our environmental messages are key strategies for success.
To help humanity deal with a changing globe, we as scientists need
to be more provocative, proactive, and purposeful in how we com-
municate to create an environmentally literate society that enacts
decisions based on both sound science and the needs of humanity.
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