Linking PDA and GPS Technology for Assessment of Field Studies in Distance Education.

(Abbreviations: GIS, geographic information system; GPS, global positioning system; PDA, personal data assistant; CMT, Corvallis Microtech; OSU, Oregon State University; COCC, Central Oregon Community College)

INTRODUCTION

Distance education presents many challenges, such as asynchronous learning in courses taught via the world-wide web or video instruction.  Advances in technology, such as streaming video and real-time internet chats have eased the difficulties for courses that rely on a traditional lecture-based format. 

In the discipline of Natural Resources, many courses require a field lab component in addition to the reading and relaying of information.  Although a textbook can describe a variety of field-related skills, such as the process of wetland delineation, it cannot take the place of hands-on field experience.  In a traditional on-campus course, students have the luxury of field labs where the instructor provides them with a site to develop and practice the necessary skills.  The instructor also has the advantage of assessing the students through his or her knowledge of the site and direct observation of their performance.  Such luxury is not always afforded in a distance course.

New technologies can provide instructors with the ability to create and assess field work performed by students at a distance.  The purpose of this grant proposal is to design and implement a field-lab portion of a distance natural resource course using personal data assistants (PDA) and global positioning systems (GPS).  This course will serve as a prototype for additional distance natural resources courses offered at Oregon State University’s (OSU) Cascades Campus.

METHOD / MATERIALS

Nature varies considerably in the spatial dimension.  The particular character, and thereby function, of an ecosystem results from the distinct combination of climate, organisms, topography, time, and geomorphology.  A skilled natural resources professional can assess these factors and formulate a land history and appropriate use and management of a resource area.  A basic process in developing the assessment is a detailed description of the surrounding landscape, including the vegetation, topography, and soils.  

Two courses will be used as pilot studies for this project.  The first will be an on-campus Central Oregon Community College (COCC) forestry course, Silviculture and Harvesting Processes, offered in fall 2003.  The on-campus nature will allow for rapid problem solving and troubleshooting for the first trial.  The second will be a distance OSU course, Wetland Ecology, offered in winter or spring 2004.

For completion of the field-lab portion of the distance course, the student will be required to complete a field description sheet for two to three sites.  In order to ease the completion and transmittance of the data, the student will utilize a PDA spreadsheet to enter the data in the field.  These files can be uploaded to the student’s computer system for editing and completion of the assignment.  

Verification and assessment of the student’s work by the instructor will be composed of a written report and the instructors assessment of the collected geographic data.  Verification of geographic data collection is achieved through transmission of the data files to the instructor and importing these coordinates and field data into a geographic information system (GIS) software package.  Most states have on-line availability of GIS data that provides landscape characteristics, such as topography, streams, vegetation and habitat types.  With this data, the instructor can overlay the student’s coordinates and properly assess the work of the student within the GIS.

To accomplish this task, a plug-in GPS receiver is needed to accompany the PDA.  There are several companies that have developed this technology, including Magellan, Garmin, and Corvallis Microtech (CMT).  The GPS data collected should be transferable to an appropriate GIS program, such as ArcView™.  Ideally, the GPS receiver should have a level of accuracy for position of less than 15 meters.  Currently the CMT route combines the best purchasing power and functionality.  Two products designed by CMT, Super GPS™ and Map Pad™, are designed to be utilized with GIS software, have an accuracy from three to 10 meters and have greater functionality than the products offered by Magellan and Garmin.  Product selection may change depending on market developments that occur after the submission of this proposal.

Students will be assigned a PDA/GPS unit at the beginning of the course and be required to return the unit, in working order, at the culmination of the course, thus allowing the technology to be used for multiple years.

BUDGET AND JUSTIFICATION

There are three categories for the budget – hardware, software, and faculty stipend (Table 1).  

Hardware:

Retail prices are approximately $970 for the PDAGPS and unit software.  For this project CMT has agreed to provide a package deal for the PDA/GPS combination for this proposed project, lowering the unit cost to $877 (Table 1).  Based on grant and matching funds, this allows the purchase of 15 units.
Table 1: Budget summary for NWACC grant proposal.

	Category
	Description
	Retail cost/unit
	OSU cost/unit
	Quantity
	Total

	Hardware
	Compaq Ipaq 38XX with Map Pad software and Super GPS plug-in
	$985
	$877
	15
	$13,155

	Software
	PC-Mapper GIS software
	$2,495
	$795
	1
	$795

	Software
	Map data CDs for the entire United States
	$395
	$150
	1
	$150

	Stipend
	Faculty stipend for course preparation and manuscript completion
	
	
	
	$2,900

	Project Total
	
	
	
	$17,000

	Funding Source
	NWACC Grant
	
	
	$10000

	
	OSU Cascades TRF Match
	
	
	$7,000


Software:

The transfer of GPS data from the PDA/GPS unit to a desktop GIS computer requires installation of the mapping software PC Mapper™.  Retail cost is $2,495; however, CMT has agreed to lower this price to $795.  The MapPad software pre-loaded on the units includes mapping data for the Pacific Northwest region.  CMT will provide complete mapping data of the United States for $150 (retail price is $345).  

Faculty Stipend:

The project requires development of appropriate and effective assignments and assessment strategies that incorporate its advantages and detect its limitations.  Preparation for this course is more involved than traditional course development and justifies the stipend.  Additionally, the stipend will allow for manuscript preparationfor submission to a peer reviewed journal.  

SELECTION CRITERIA

Impact: This project addresses two areas that have had limited utilization in undergraduate education – 1) hands-on use of current technology in a field course setting and 2) quantitative assessment of the field component of a distance education course.  Most students in the Natural Resource Distance Program at Oregon State are enrolled because of their inability, due to monetary or proximity issues, to attend standard courses on campus.  There is concern that students enrolled in distance programs are not experiencing the important aspects of hands-on field experience and skills-based experiential learning. Use of this technology will allow the instructor to address these concerns and design appropriate skills-based field exercises for distance students and to monitor the students’ progress.

There are many additional courses that can utilize this technology to assess students’ performance in the field, including Desert Watershed Management, Riparian Ecology and Management, Map and Image Interpretation, Geographic Information Systems in Natural Resources, and Field Methods of Vegetation Science.  This project would also serve as a pilot to obtain additional support through other granting agencies, such as USDA Higher Education Challenge Grants. 

Innovation: PDAs are plentiful, but frequently they are utilized as a replacement for a paper calendar and as a way to play games away from a desktop.  The typical consumer, if they are even aware of GPS, perceives it as a toy to have installed in a vehicle or to carry on a backpacking trip.  Use of the PDA and GPS in this project will expose the student to uses of these technologies that are grounded in research and learning.  

Feasibility:  The feasibility of success for this project is high.  There are minimal physical/infrastructure requirements to implement the proposed other than acquiring the PDA/GPS units.  The project director, Dr. Ron Reuter, is an assistant professor of Natural Resources with the Forest Resources Department at OSU, with a research history in GPS and GIS technology and several years experience teaching and designing hands-on lab courses. Dr. Ron Boldenow is an Assistant Professor II in the Forest Resources Technology Program at COCC. Ron has seven years university and community college teaching experience and has worked seasonally for the U.S. Forest Service. His teaching specialties are surveying, air photo interpretation, and forestry computer applications.  Michael Fisher is an Assistant Professor II in the Forest Resources Technology Program at COCC.  Michael's background includes working as both a seasonal and permanent employee for the U.S. Forest Service on three different forests.  Areas of interest/emphasis include plant identification, silviculture and rangeland ecology/management.  

Technology Transfer and Outreach: In addition to sharing the technology among the various OSU field-based courses listed above (see Impact), this technology will be shared with instructors and students at COCC.  Dr. Ron Boldenow and Michael Fisher have agreed to collaborate and make use of this equipment in their forestry field courses.  Access to the technology is highly desired by the COCC Forest Resources Technology program.  The outcome of this project will also be the basis of a peer-reviewed journal article in either Journal of Natural Resource and Life Science Education or Educational Technology Review.

Leverage: Dr. Reuter has obtained a commitment of $7,000 in matching funds from the OSU Cascades Technology Resource Fee Fund.  

Collaboration: The Natural Resource faculty at COCC will assist in development and implementation of the project, specifically development of data sheet format and training format for the PDA/GPS units.  The initial use of the technology with direct supervision and observation of students will be invaluable to the development of the appropriate assessment tools to use in a distance learning environment.  Additionally, they will assist in post-project assessment of the capabilities of the units, appropriateness of the exercises, and overall project value.

Outcomes Assessment: The units will be utilized initially in fall of 2003 for an on-campus assessment.  This will allow on-site development and troubleshooting and involve COCC forestry courses.  In winter/spring 2004, the units will be utilized in the OSU distance course.  After each of these courses, students will complete a questionnaire regarding the effectiveness and utility of the technology.  Both courses will have a different dynamic due to the student demographics of distance versus on-campus courses and will provide a rigorous outcome assessment.

Summer 2003:

-Project webpage implementation

-Design of laboratory assignments for COCC courses and OSU distance course

Fall 2003:

-Trial on-campus course at COCC

-Evaluation of assignments and incorporation of learned information into the OSU distance course

-Webpage update to incorporate lastest developments and learning

Winter 2004:

-OSU distance course

-Webpage update

Spring 2004:

-Instructor evaluation and comment period on project

-Completion of final report

-Final report posted to webpage

Summer 2004:

-Completion of manuscript for peer-reviewed journal
