PAGE  
2
                                                         Broadband Connectivity: Impact on Ecological Research


Running Head: BROADBAND CONNECTIVITY: IMPACT ON ECOLOGICAL RESEARCH

A Proposed Study to Measure the Impact 
of Broadband Connectivity among Ecological Field Researchers 

[image: image1.jpg]



Kimberly Mann Bruch

Fall 2001

Measuring the Impact of Broadband Connectivity among Ecological Field Researchers

Last year, the National Science Foundation (NSF) proposed that Congress provide federal funding for the development of a National Ecological Observatories Network (NEON), which would first equip ecological reserves throughout the country with computerized instrumentation (e.g., remote sensors) and then network the reserves together (Dalton, 2000). This broadband telecommunications network would allow for simultaneous transmission signals (e.g., voice, data, video), so that both local and national ecologists could easily share field data collections with one another and communicate their findings with targeted publics such as students, private landowners, government agencies, and policymakers. Funding for NEON, however, was declined “without prejudice.” That is, Congress did not indicate that future funding would not be allocated, but the NSF’s recent request was declined (P. Arzberger, personal communication, March 25, 2001).

Scholars such as Valente and Rogers (1995), as well as Dearing, Meyer, and Kazmierczak (1994) frequently discuss social change and policy research in relation to technology and scientific innovations. However, a review of more than 100 diffusion studies reveals that the role of technology within environmental science is likely nonexistent. Many researchers focus their efforts on technology implementation, its use, and adoption among individuals and organizations (Papa, 1990; Rubinyi, 1989). These studies, however, do not include specific insight into communication methods among and between ecologists, students in the field of environmental science, applicable landowners, government agencies, and policymakers. 

Perhaps a study assessing the current methods of communication and the impact of broadband connectivity upon these communication methods would provide policymakers with a better understanding of how the NSF-funded NEON project might positively impact the environmental issues faced by the U.S.

Statement of Objectives

By establishing the San Diego State University (SDSU) Santa Margarita Ecological Reserve (SMER) as a prototype reserve that might participate in a project such as NEON, the objectives of this research are twofold. First, the research will take a critical look at broadband connectivity’s social and scientific impacts on ecological field research in general. Second, the analytic portion of the research will specifically address: (a) local impact, (b) differences between networked ecologists and those lacking broadband connectivity, and (c) appeals that affect the researchers’ adoption of the innovation.

Broadband connectivity’s impact on ecological field research

A wireless broadband network will soon be deployed at SMER. Once this network is in place, the following questions will be answered:

1. What are the differences between the frequency, use, and overall adoption (e.g., attitude and acceptance) of the technology by the SMER field researchers?

2. How does technology change ecological research and information dissemination among the scientific community, students, private landowners, government agencies, and policymakers?

3. How might the technology implementation be improved (as additional reserves are connected to the network)?

Differences between networked and non-networked ecological field researchers

While broadband connectivity is deployed at SMER field stations, the nearby SDSU Sky Oaks (SO) field station will serve as the control group–as it will not be connected to the network until a later date. Therefore, these questions will also be answered:

1. Do SO researchers view themselves as “have-nots” with regard to network connectivity or do they have no opinion regarding the SMER connection?

2. What are the anticipations with regard to connectivity’s impact on field research?

3. Can SO implementation be improved from lessons learned via SMER connectivity?

Methodology and Measurement

This study consists of a traditional experimental design using both survey and ethnographic methods for data collection. While the SMER researchers serve as the experiment group, the SO researchers serve as the nonequivalent control group (Babbie, 2000). Though surveys administered via email were considered, initial survey interviews with field-coded questions will be conducted so that the subjects are familiarized with the study at hand (Houtkoop-Steenstra, 2000); this decision is based upon the complexity of the research questions. Detailed ratio measures acquired during the initial survey interview will then be coupled with subsequent weekly “in-depth interviews and extended observations” as suggested by Rossman and Rallis (1998, p. 36). That is, field researchers will be observed and interviewed in the field, as they conduct their ecological studies, which serves as a more naturalistic observation method. Additionally, the study will consist of monthly email surveys focusing on ratio measures that will also be compared/contrasted with the initial survey interview and the weekly interviews/observations. 

Using the diffusion of innovations theoretical framework, the dependent variable of this research will be the consequences of the innovation (broadband connectivity) and the independent variable will consist of the nature of the social system and the researchers’ individual traits (e.g., education, preferred communication channels, etc.). Surveys, interviews, and observations will focus on answering the following questions:

What are the differences between the frequency, use, and adoption of technology?

Frequency. What days, hours, and length of time do people use the network?

Use. How will the researchers use the connectivity? What are the specific research and education applications?

Adoption. Are the majority of researchers adopting or rejecting the technology (determined by coupling frequency and use)? If they are adopting the innovation, are they also supportive of the technology’s maintenance and further development? This would include both network depth improvements (making the connection more efficient/stable by improving local networking schemes) and spread improvements (extension of remote sensors from initial stations to additional sites throughout the reserve).

What appeals most affect the researchers’ acceptance and use of the technology?

Concentrated appeals to individual benefits. Researchers will likely benefit from the network and its capabilities. How does the connectivity allow for more efficient studies (e.g., real-time assessment of air pollution and its effects on surrounding flora and fauna)? What are the benefits of having access to such information?

Broad appeals to community benefits. The network will provide opportunities for communication between the ecological reserves and targeted publics. Does the network serve as a catalyst between the scientific community and targeted publics?

Short-term appeals. The network connectivity will allow researchers to conduct their fieldwork more efficiently by providing them with the ability to upload information directly to their laboratories, allowing students to access real-time data from a distance. Does this capability add value to a student’s educational experience?

4. Long-term appeals. Individual researchers will be able to easily share their research with colleagues in other reserves, while the general public and policymakers may also be able to benefit from real-time data available via the Internet. Does this ability increase audience awareness and further promote social and policy change regarding environmental issues?

Importance of Objectives and Significance of Study
From the analytical research standpoint, the described objectives are important, as additional ecological reserves may be added to the network and diffusion of the technology is better understood. Another important analytical aspect of the study is to determine the true impact of broadband connectivity for ecological field researchers and their quest for environmental discoveries. Finally, this study provides a critical survey for determining whether or not the technology will serve as a catalyst between the scientific community and targeted publics.

These research objectives allow us to delve into the diffusion of innovations theory, primarily using the consequences of innovations model discussed by Rogers (1995). By using a multi-method approach, the study allows us to investigate not only the uses of broadband technology and consequences of the innovation, but also the attitudes of the researchers toward the new technology. Once the experiment is in place (one set of researchers receives connectivity while the others continue research in their usual non-connected mode), the study will couple survey and ethnographic methods to provide a unique opportunity for a quantitative study that provides qualitative insight. 

With the use of in-depth interviews and comprehensive observations to answer weekly survey questions, monthly email survey answers will be compared to verify how the quantitative data correlates with the qualitative data. Not only will this study provide a better understanding of broadband connectivity’s impact on ecological research, but it also has the capacity of providing critical communication scholars with analytical data relevant to quantitative versus qualitative research data collection.

Perhaps even more important, the study has the potential for providing both quantitative and qualitative information to an array of publics regarding the impact of broadband connectivity on ecological research. These findings will then allow policymakers, such as those charged with NSF proposals like NEON, to better understand how such a project might positively impact the future of environmental issues in America.
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