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Researchers fight scientific illiteracy as ambassadors to prisoners, preachers, 
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SUMMARY

Two major problems facing our society are the widening gaps between humans and nature, and the lack of connections between scientists and non-scientists. In 2002, a group of scientists and informal science educators initiated a pilot program to help establish direct communication links between ecologists and the general public, focusing on those who are not inclined to visit traditional informal science education institutions. We recruited a cadre of “Research Ambassadors” who engaged a non-scientist group that would be interested in his/her area of research because it relates to that group’s hobbies or trades. Examples of Research Ambassadors’ activities include: a botanist working with inmates at a medium security prison to develop sustainable moss-growing techniques; a forest ecologist giving sermons on trees and spirituality in churches and synagogues; and a marine biologist working with rap singers to help inner city middle school children turn field experiences into rap songs. Modeled after the U.S. Foreign Service’s programs in international diplomacy, we developed recruitment, training, and incentive programs to make maximize effectiveness. To reduce the "academic overhead" of these efforts, and have them be perceived as worthwhile to academic audiences, the program provided an honorarium, assistance with graphics and advice on the appropriate level of language, and evaluation tools for these efforts. The Research Ambassador program is consistent with the increasing interest in the scientific community. Participation in this program fulfills the broader impacts requirement of the National Science Foundation grants and can help academic researchers educate a public much broader than their students in efficient and creative ways.  

STATEMENT OF PROBLEM

A command of scientific content and an understanding of how to think critically play important roles in people’s lives (Gregory and Miller 1998). Equally critical is society’s recognition that learning about our planet’s biota is key to our survival. However, with the increasing dominance of technology, more frequent virtual rather than actual experiences, and media’s increasing representation of nature as entertainment, humans are losing their sense of connection to nature and science (Shamos 1995). An NSF survey of public attitudes toward science documented that Americans are highly supportive of science and technology, but 70% lack knowledge of the scientific process, and less than 15% described themselves as well-informed about science. (National Science Board, NSB 2002). Our society still adheres to stereotypes of scientists being antisocial individuals with little connection to mainstream society (Nelkin 1995).  

Traditionally, the media have forged communication pathways between scientists and the public. Although many members of the media are articulate and dedicated, they are often hindered by fixed deadlines, lack of technical expertise in specialized subjects, and the perceived need to sensationalize research results (Friedman et al. 1986). This has resulted in a mistrust of the media (on the part of many scientists), and an impatience with seemingly defensive or inconclusive statements of scientists (on the part of the media) (Dunwoody 1992). Scientists often view the media as not sharing the same set of professional values as academics (e.g., accuracy, attention to 

detail, exhaustive treatment of a single specialized subject) and believe that many journalists are oriented toward oversimplification and inaccuracy (Goodell 1977). 

More importantly, communication of science to the general public -- either individually or via the mass media -- is only minimally valued within the reward system recognized by scholars. Despite some high-level approval of the scientific community, efforts at popular communication are viewed at best as a distraction from the “real work” of academics (e.g., writing grant proposals, producing scholarly articles for scientific audiences). At worst, these efforts have been met with disinterest or jealousy (Bodmer 1986).  Although many scientists are capable of conveying and willing to communicate the excitement and importance of their work they need help to overcome existing obstacles to get their messages beyond academic audiences. Of particular importance is for researchers to awaken awareness about the importance of research in the scientifically unaware public. i.e., those who might not ordinarily watch a PBS television special, subscribe to a natural history magazine, or visit a science museum.

When scientists do disseminate their research to the public, their audiences are almost always portions of the public who are already interested and knowledgeable about science – the scientifically “active/aware” (e.g., natural history groups, visitors to botanic gardens, readers of natural history magazines). Most scientists feel most comfortable with these scientifically literate audiences, as their listeners/readers already grasp the value of what might otherwise be considered esoteric research. Choosing to communicate with these societal segments makes the limited time scientists allow themselves for dissemination to be put to the apparently most efficient use. A negative consequence, however, is that the “scientifically unaware” segments of the population that most need direct input from scientists remain the least frequent targets of dissemination efforts of scientists.

A POTENTIAL SOLUTION  

In 2002, Nalini Nadkarni, a Member of the Faculty at The Evergreen State College, developed an innovative approach to help reverse these trends. She believes that scientists themselves can become more directly involved in transmitting research to public audiences. Scientists can be powerful advocates for scientific studies for two reasons. First, they have specialized, technical knowledge of the subject matter. Second, their passion about what they study is infectious; it can inspire others to take an interest in science with surprising effectiveness. 

In partnership with other ecologists and informal science educators, she initiated the Research Ambassador Program, a project to help academic scientists overcome obstacles encountered when communicating research to non-traditional public audiences. This mission of this effort, funded by the National Science Foundation (Informal Science Education Program) and the National Geographic Society (Conservation Trust Program), is to help academic scientists communicate their passion for and knowledge of science to non-scientists in a way that will enhance their careers. In doing so, they will increase public awareness of the process and content of scientific discovery in our society.

The Research Ambassador Program shares attributes with real ambassadors. The U.S. Foreign Service recruits, enlists, trains, and evaluates diplomats and ambassadors to serve as communicators and representatives of our country to the inhabitants of other countries who have different languages, cultures, and value systems. In an analogous way, the Research Ambassador program provides scientists with opportunities to communicate content, methods, culture, and values of science to non-scientists. The concept behind the program is that instead of trying to attract  scientifically unaware to venues in which scientists are familiar (e.g., science museums, botanical gardens), a researcher could link his/her research topics and findings to activities that excite or intrigue the non-scientists.

PROJECT APPROACH

The ISE arena into which this work fits is in the broadest interpretation of “free-choice learning”, (the type of learning that occurs outside of school, sensu Falk 2001). The more the separate influential spheres of family, school, work, and elective learning overlap in people’s lives, the more likely they are to become successful lifelong learners (Brice Heath & Smyth 1999, Epstein 1995). Traditionally, free-choice learning has referred to the type of learning typically facilitated by museums, science centres, a wide range of community-based organizations,and print and the Internet. It is characterized by being nonsequential, self-paced, and voluntary, and recognizes that the interchange goes on between the individual and his/her sociocultural environment (Falk 2001).
Nadkarni’s vision is to train scientists to communicate to non-scientists, especially to the ‘scientifically unaware’, in carefully-chosen arenas of free-choice learning that are based on the interests of the audiences themselves. My research team and I will help guide the RAs to relate what they are studying to aspects of life that segments of the scientifically unaware are passionate about, and in doing so, motivating them to become more aware about science. My approach is partially patterned after the U. S. Department of State’s Foreign Service.That agency successfully recruits and intensively trains its cadre of ambassadors, attachés, and liasons from diverse backgrounds to communicate information about their home country to citizens in other countries, and to gather information about them for their own countries. 

The central idea is that a scientifically unaware person is best reached by identifying the activities or realms of society that excite or intrigue him or her, and then linking the science research to those activities or realms. For the proposed Research Ambassador program, this will involve our team understanding the research of the RA; developing a strategy to link the content to something that the scientifically unaware public values; developing talks, articles, or other media to enter into the other “country”; and providing materials that will give greater depth after the public communication (Nadkarni 2004)

CASE STUDIES

A. Religious venues:

Formal religion is one realm in our society which many non-scientists hold as important in their lives. A religious person may not be inclined to visit a science museum on Sunday morning, but rather to spend it at his church. Therefore, if a scientist can link what she studies to something that is valued by that religion, then the church itself could provide a venue for dissemination of research by the scientist, which would raise the churchgoer’s awareness about science (Nadkarni 2002). 

In 2002, Nadkarni visited places of worship of many faiths, including Christian churches (Protestant and Catholic), Jewish synagogues, and Buddhist temples. To illustrate the connection between trees and the Christian faith, she downloaded the Old Testament from the web, did a search for all references to the term “tree” and “forest”, and categorized the 328 references into seven groups  References to trees and forests encompass an enormous breadth of Biblical values and activities. She drew on other references of other faiths and developed sermons “trees and spirituality” that she delivered to congregations. At each talk, she made available information sheets to inform listeners about scientific sources of information about forest canopies (websites, publications, popular articles). 

B. Health and Hospitals
At the initial invitation of a medical doctor who had heard a sermon, a forest ecologist presented examples of how health practitioners can use trees and images of trees to provide hope and inspiration for their patients. For example, cancer patients who face regimes of chemotherapy might be encouraged to learn that trees can sustain tumors (“burls”) for centuries. Amputee victims might gain heart by knowing that trees lose limbs and adapt to the loss by growing epicormic branches. The death of individual trees creates light gaps for young saplings in the rainforests. In the evaluation of this talk in the residents’ seminar series, over 65% of the residents stated that they felt that the talk was “useful or “very useful” to their ability to treat patients. This also led to a collaborative project with internal medicine physicians to project forest images on the walls and ceilings of the Intensive Care Unit to stimulate very ill patients at the University of Virginia.
C. Sports and Toys

We connected nature and science with recreation by linking sports items with their source. For example, in the major leagues, baseball bats must be made of wood that is derived from particular species of trees. We designed and are marketing baseball cards that have images of major baseball players stating the importance of trees (e.g., “Without trees, I’d be batting zero”). The reverse sides list the website of the International Canopy Network (ICAN), which provides information on trees and links to scientific and popular article databases. In 2002, we created a “TreeTop Barbie Doll”, which we are marketing to Mattel, Inc. and Get Real Girls, Inc. to present an alternative to traditonal dolls – one that embodies exploration, strength, and an image of a young woman interested in forest science. Links to the ICAN website accompany the package.

D. Moss growing research with incarcerated men

The collection of moss from forests in the Pacific Northwest is a growing industry for the horticultural and florist trade. Recent ecological studies show that collecting mosses from old-growth forests is not sustainable (Muir 2004), which has prompted efforts to “farm” them in non-forest conditions to reduce pressure on natural habitats. However, methods for moss-growing in greenhouses have never been developed and require research on which species and under what methods this can be done. Congruent with this idea is the concept that working with plants could be beneficial for incarcerated persons - exposure to growing plants can be therapeutic, and the skills learned in growing plants can be applied to earn money once prisoners are released. Mosses lend themselves well to the prison environment because their small stature requires the use of no sharp implements and because they are hardy and resilient. In 2004, the Research Ambassador program initiated a model moss-growing project at Cedar Creek Correctional Center, working with 12 medium- and minimum-security prisoners to explore ways to best grow and measure moss.   Research Ambassadors collected moss from the wild as “seed material”, and growing them in mesh bags, growing them on pieces of Bigleaf Maple wood, and growing them on trays.  Prisoners were responsible for observing and recording the vigor of moss samples, drying and weighing biomass of samples, and entering data on a laptop computer. We also worked with prisoners to develop attractive and resilient “arrangements” of mosses and rocks that could be sold at plant nurseries or gift shops. 

E. Links with urban youth

Promoting awareness of nature can be challenging for at-risk and urban youth, groups that manifest the greatest gaps in performance in science and math achievement tests (NSB 2002). I invited an Evergreen freshman, George “Duke” Brady, raised in central San Francisco,  to our campus canopy platform.  He composed a rap song about the canopy, which linked his passion for rap music with forest canopies. A Research Experience for Undergraduate Grant Supplement on my Ecology grant allowed Duke to present his rap music in person to tropical biologists at the annual meeting of the Association for Tropical Biology (ATB) in Panama City (Aug., 2002). Duke performed his song during my plenary keynote talk to a group of 600 tropical biologists. It met with astounding enthusiasm. Duke’s efforts also inspired a group of graffitti artists at Evergreen to paint a large (4’x 24’) mural that depicts the forest canopy. The artists included both wildland and urban elements. This demonstrated that inspiration can “leap-frog” from one non-scientific audience to another, which can greatly broaden the impacts of an individual scientist’s dissemination efforts. We expanded this to have greater scope by collaborating with Gear Up summer program (funded by the Department of Education), in which we hired a professional rap singer named C.A.U.T.I.O.N., who helped 40 middle school children from Tacoma, Washington express their reactions to field experiences led by three ecologists, a forest ecologist, an entomologist, and a marine biologist. The children cut a CD which they will present to their peers at the beginning of the school year.   

F. Legislators Aloft program

To explore how decision-makers and scientists communicate about policy issues, I invited 12 state legislators and their aides to the canopy. In September, 2002, we installed platforms in a local park and taught the congresspeople to ascend. In the several hours we spent aloft, discussions included forest management issues, government funding of science, the reasons for high biodiversity in the canopy, and the importance of non-vascular plants in forest nutrient cycles. Our post-session evaluation (a written questionnaire distributed at the session with an email follow-up) documented that over 90% of the audience felt “positive” or “highly positive” about the experience, and 75% stated that they would be willing to contact a forest ecologist in the future.  

Reactions from Academics

How have academic scientists reacted to these activities? Over the past two years, Nadkarni has given invited seminars at research universities and plenary talks at national and international meetings. Contrary to expectations and fears that fellow academics would find these efforts a waste of time, her academic colleagues corroborated the idea that outreach is important to them, but they seldom overcome the outreach obstacles described above. Over three dozen unsolicited researchers at the junior and senior level have contacted her to learn how to replicate activities for their own research. In addition, she has received dozens of responses from recruitment messages over the email bulletin boards of scientific societies. 

LESSONS LEARNED FROM RESEARCH AMBASSADOR ACTIVITIES 
The following lessons about scientist-mediated dissemination emerged from these experiences:

· Non-scientists are open to contact with researchers when they are in non-scientific settings (e.g., ministers and rabbis welcomed scientists to the pulpit even though they were not of that faith);

· Non-scientists have well-developed networks based on their own interests and values, and can link a scientist into those networks (e.g., doctors introduced researchers to other doctors);

· Networks link to other networks; i.e., an individual in one non-scientist audience would refer us to other non-scientist audiences (e.g., member of a congregation invited a researcher to speak at a hospital);

· Individuals from one non-scientist group directly influenced individuals in other groups in a “leap-frog” action (e.g., rap singer influenced graffiti artists to create canopy artwork);

· Non-scientists are often amazed that scientists want to and are capable of communicating with them (e.g., legislators were surprised at the effort we expended to get them into the canopy and that we were informed on legislative issues of common interest);

· Non-scientists frequently generated observations and questions that were novel and useful, because of their fresh perspective and new eyes (e.g., a question about whether nutrient content in needles varies with height elicited research on the part of a forest researcher);
· Non-scientists are as passionate about their own interests as scientists are about scientific interests, and if the two can be linked, there is a powerful potential for education in both directions.
CONCLUSIONS

The need for scientists to have more direct interplay with non-scientific audiences, and to address audiences who would not typically gravitate to the normal forums for informal science education (ISE) has been recognized by informal science education professionals (Gregory & Miller 1998). The Research Ambassador Program is a first step in this process. Direct contact between researchers and non-scientists in non-traditional settings can lead to a jump from audiences being scientifically unaware to aware, and from aware to active. In longer- term and larger-scale perspectives, such efforts can result in positive feedback for scientists via an improved social and political climate that is supportive of research activities and funding.

Nalini M. Nadkarni, 

Member of the Faculty

President, International Canopy Network

The Evergreen State College

Olympia, WA 98505

(360) 867-6621

www.evergreen.edu/ican
www.researchambassador.com
www.nalininadkarni.com
www.evergreen.edu/canopylab
www.evergreen.edu/walkway
REFERENCES CITED

Bodmer, W. 1986. The public understanding of science. Royal Society, London, UK.

Dunwoody, S. 1992. The challenge for scholars of popularized science: explaining ourselves. Public Understanding of Science 1:11-14.

Epstein, J. L. 1995. School/family;community partnerships: caring for the children we share. Phi Delta Kappan, 79:701-711.

Falk, J. (ed.). 2001. Free-choice science education: how we learn outside of school. Teachers College Press, New York, New York.

Friedman, S., S. Dunwoody, & C. Rogers. Scientists an journalists: reporting science as news. Free Press, New York, New York. 

Goodell, R. 1977. The visible scientists. Little Brown, Boston, MA. 

Nadkarni, N. M. 2002. When preaching to the choir isn’t preaching to the choir: churches, trees, and environmental perspectives. Environmental Practitioner 4:188-190.

Nadkarni, N. M. 2004. Not preaching to the choir: communicating the importance of forest conservation to non-traditional audiences. Conservation Biology 18:602-606.

National Science Board. 2002. Science and engineering indicators 2002. Washington, DC: U.S. Government Printing Office.

Nelkin, D. 1995. Selling science: how the press covers scinece and technology W. H. Freeman, New York, New York. 

Shamos, M. 1995. The myth of scientific literacy. Rutgers Univ. Press, New Brunswick, NJ.

Thomas, G. & J. Durant. 1987. Why should we promote the public understanding of science? Scientific Literary Papers 1:1-14.

PAGE  
7

