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Agricultural mechanization/systems management (AGM/SM) is a very important part of the agricultural industry and agricultural education (McGregor, 1997).  At one time the agricultural education curriculum guide for production agriculture in Texas suggested that one-quarter of the school year be devoted to teaching agricultural mechanics. Additionally, the area of agricultural mechanics received a substantially larger percentage of funds than any other area.  According to Baker (1977), these two facts implied a significant amount of importance for instruction in AGM/SM.  With so much emphasis placed on AGM/SM, it is easy to see the importance of familiarity to skills, abilities, and scientific applications an educator should have in the area of agricultural mechanics.  Previous to the Smith-Hughes Act, training in agriculture was passed from father to son through a rather informal educational process (Smith, 1986).  As technological advancements were made, complicating or simplifying agricultural systems, curricula had to be developed and implemented by university educators to ensure the latest technologies were infused.  As the knowledge bases in AGM/SM continue to change each year, it is difficult for instructors to stay up-to-date.  However, if instructors are to be successful they must continue to change and adapt to the current needs of local communities.

Educating youth and adults has never been a simple process, and is becoming more complex everyday.  The complexity of this process ensures success, only if educators take the initiative to modify and design a curriculum.  Modification and design is not a new concept.  The planning and patterning of any act towards a desired, foreseeable end constitutes the design process.  When homo sapiens first fashioned stone tools, they were demonstrating their ability to design their environment rather than adapting to their environment. Everyday people plan activities to reach a desired outcome, and for this reason Pratt (1994) states that curriculum design is not so much a unique activity but an extension of normal everyday behavior.  This explanation depicts the idea that curriculum design might occur as a result of one person’s thoughts.  However, curriculum design in AGM/SM is much more complex and is the result of numerous people and their everyday resources.  The uniqueness of AGM/SM curricula lies in the simple fact that it can be found in almost every facet of agricultural science.   Whether it surfaces in animal science as the proper facility or shelter design for an animal, or filters into horticulture by way of greenhouse irrigation systems, AGM/SM cuts across most agricultural disciplines.

The purpose of this practical framework is to provide a set of criteria to follow when developing curriculum in AGM/SM.  The specific objective completed to accomplish this is to identify organizations, groups of individuals, and industry sectors that play a key role in curriculum development.
Pratt (1994) acknowledges three groups that contribute to curriculum design.  These three groups are specialists, clients, and gatekeepers.  Specialists have a large knowledge base of a subject area and include teachers, business, industry, and government (Pratt 1994).  Clients are the consumers of curriculum and offer valuable feedback when consulted.  Graduates, current students, and dropout students are all considered clients.  Other clients are teachers, parents, educational institutes, community, employers, and the general public (Pratt 1994).  The third group in curriculum development is gatekeepers.  Gatekeepers are individuals who have the power to affect the implementation of decisions.  Gatekeepers include the school board, state department of education, legislature and their committees.  Administration, educators, teacher association leaders, university admissions officers, chamber of commerce members, chief executive officers, and personnel directors are also found within gatekeepers.  Community opinion leaders, parent-teacher associations, and once again teachers are considered gatekeepers (Pratt 1994).

Little effort has been placed on designing a proper framework, to aid in the construction of an agricultural mechanization curriculum.  This framework provides criteria to follow when developing an agricultural mechanization curriculum, and is also a practical framework to consider when developing curriculum in other educational disciplines.  AGM/SM plays a key role in agricultural sciences and natural resources.  It is therefore essential that the curriculum be diligently scrutinized to effectively validate content relevance and instructional delivery. 
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Team and Internet Teaching a Course in Technology Transfer and Social Change

Thomas J. Dormody, Professor & Department Head, Agricultural and Extension Education;

Richard Phillips, Project Manager, Entomology, Plant Pathology and Weed Science; Joel A. Diemer, Associate Professor, Agricultural Economics & Agricultural Business; Libbie Plant, County Extension Agent, Home Economics/4-H, Lea County; & Daniel Y. Kim, Lead Technician-Chile Task Force, Agronomy and Horticulture; College of Agriculture and Home Economics; New Mexico State University

Introduction

In fall semester 2001, Dr. Tom Dormody, Richard Phillips, and Dr. Joel Diemer at New Mexico State University team-taught AXED 589 "The Role of Technology Transfer and Social Change in Development Settings" to 17 graduate students.  One-fourth of the course was taught via the Internet on NMSU's Extension Learning Center's Horizon Live platform.  This allowed graduate students from throughout the state to participate from their workplaces or homes.

The course explored how the "Seven Habits of Highly Effective People" (Covey, 1990) can enhance individual and group effectiveness in bringing about needed changes.  Following the Seven Habits, students were introduced to search conferencing as a decision making and strategic planning tool with implications for technology transfer and social change.  The course ended with a field trip to northwestern New Mexico to observe six organizations involved in technology transfer.

The Seven Habits of Highly Effective People (Covey, 1990)
After attending a national workshop on the Seven Habits of Highly Effective People, Dr. Dormody and Mr. Phillips decided to incorporate the habits into the AXED 589 curriculum.  The rationale was that students who have undergone personal change by developing the habits would be much better prepared for responsible and effective change agent roles.  The three habits of independence were taught via the Internet allowing teachers and students to experience the Horizon Live delivery platform.  Conference calls were used after each Internet class to explore concepts and answer questions.  The three habits of interdependence and the habit of personal renewal (sharpening the saw) were covered in a weekend class highlighted by group activities.

Search Conferencing

A very effective strategic planning tool is search conferencing.  On a second weekend, Dr. Diemer demonstrated this management tool by having the class participate in a mini-search conference.  Students learned about open systems theory and participative democracy, two of the cornerstones of this technique.  They also learned about pre-planning activities and participant selection, both critical steps in successful project planning.  For the remainder of the weekend, the students became a planning group that participated in a simulated search conference.  This hands-on learning experience helped them learn the processes involved in search conferencing.  The students worked collaboratively to answer the task question: "What do we think extension should look like in 2006?"

As a follow-up assignment, the students were then asked to prepare a plan that identified a project that needed to be organized.  Then using the search conference and the principles learned in the Seven Habits training (Covey, 1990), design a strategic planning event to address the need.  Below is an example of an outline for one of the students' projects:

The Home Visit Nurse Program in Lea County, by Libbie Plant

· Search Topic: "Will our Home Visit Nurse Program need to continue after the present grant money expires?"

· Background: A successful program to help uninsured mothers and new-born babies in rural New Mexico get quality health care is about to run out of funding; what's next?

· Participant Selection Criteria: 1) relevant knowledge of the topic and 2) commitment to work collaboratively to make it better.  A social capital map was developed to identify stakeholder groups.

· Conduct the search conference

· Develop and execute action plans

Field Trip to Northwestern New Mexico

Rogers (1995, p. 140) defined technology transfer as "The exchange of technical information between research and development workers who create a technological innovation, and the users of the new idea."  By traveling to a developing geographic region in New Mexico and observing organizations involved in technology transfer, the instructors felt the students would better understand the process.  Participation in different phases of the technology transfer process (Lionberger & Gwin, 1991) and key interrelationships between organizations and programs to facilitate technology transfer were highlighted.  

Organizations Visited

· Crownpoint Institute of Technology Veterinary Technology Program

· Farmington Agricultural Science Center

· Navajo Agricultural Products Industries (NAPI)/Navajo Indian Irrigation Project (NIIP)

· San Juan College Sustainable Energy Project

· B-Square Ranch

· San Juan County Cooperative Extension Service

Conclusion

Although for some students the course needed to make more connections, the consensus was that the it provided valuable exposure to tools for personal and social change, and an understanding of technology transfer that will help them in their roles as change agents.  Students appreciated the Internet lessons and conference calls as a delivery mechanism for course content.

Bibliography

Covey, S. R.  (1990).  The seven habits of highly effective people.  New York: Simon & 

Schuster.

Lionberger, H. F. & Gwin, P. M.  (1991).  Technology transfer.  Columbia, MO: University of 

Missouri, University Extension.

Rogers, E. M.  (1995).  Diffusion of innovations (4th ed.).  New York: The Free Press.

[image: image3.wmf][image: image1.png]


 
Jack Elliot









     

Associate Professor
           






    

University of Arizona



The Wheel of Misfortune

Creative Classroom Management

How It All Began

“Go spin the wheel,” was a common phrase in my high school agricultural education classroom.  I share my classroom management strategies with student teacher groups and ultimately I would introduce them to my favorite item, the “Wheel of Misfortune.”  A current student teacher asked if I would show him and the rest of his class how to build one.

How It Works

The original all-encompassing wheel that hung on the north wall of my classroom had 99 possible options where it could stop after being spun.  My students earned the right to spin the wheel when they were late, forgot a writing instrument, disrupted class, etc.  The 99 numbered spaces corresponded with an associated list of classroom management responsibilities that students had to complete within 3 days such as write a formal letter of apology, sweep the shop during lunch, clean the chalkboards, etc.  There was even a free space, and the students always hoped that the wheel would stop there.

Results to Date

Classroom management events were focused at the wheel and not at the teacher.  The students tended to take out their frustration on the wheel and actually looked forward to their winnings.  I never called the classroom management responsibilities punishments.  Today’s wheel is smaller and portable with eight possibilities for winning.  The Arizona student teachers are using their wheels this spring as classroom management tools and for quiz or test reviews.
Costs/Resources

The model being shown during the poster session cost under $20.00.  Depending upon the resourcefulness of the teacher, the unit can be constructed for practically nothing or it can cost close to $100.00 if a very large unit is built.

INSTRUCTOR REFERENCE UNIT: EQUINE SCIENCE

Dr. Jack Elliot







Cathy Myre
University of Arizona

Foreword

What is it about horses that students find so enchanting? There is no simple answer. We do know that the relationship between human and horse inspires emotions such as love, fear, joy, and frustration. Author and horsewoman Toni Robinson attempted to verbalize the relationship, “Horses change lives. They give our young people confidence and self esteem. They provide peace and tranquility to troubled souls—they give us hope!”

Purpose

As educators, we know that the interested student is much more likely to be a successful learner. Using the horse as a model we are able to present teaching information on a variety of scientific principles such as anatomy and physiology, nutrition, reproduction, and disease. 
Materials

The Instructor Reference Unit: Equine Science was developed to be an easily used tool in the modern day agriscience classroom. Concise, current, and effortlessly adaptable material is included on CD-ROM and instructors can quickly tailor the information to fit their own curriculum needs.

Features

· Lesson Plans

· Lesson Quizzes

· Lesson Quiz Keys

· PowerPoint Presentations

· Suggested Timetable and Standards

Lesson Plans

Lesson Plans are detailed and comprehensive. Each lesson plan includes:

· Instructional Goals

· Major Purposes

· Performance Objectives

· Interest Approaches

· Content and Procedures

· Summaries

· References and Resources

Lesson Quizzes

Lesson Quizzes are designed to test the student using a variety of quiz questions. Each lesson quiz includes questions that are:

· True or False

· Fill in the Blank

· Short Answer

· Essay

Lesson Quiz Keys

Lesson Quiz Keys are easily identified and accurate.

PowerPoint Presentations

Classroom presentations are entertaining and informative. Each presentation covers the objectives noted in the lesson plan, the testing material included on the quiz, and is imbedded with gold keys to alert the student and instructor to “key” information.

The presentations also include photographs of actual students and instructors working with horses. Many students will volunteer to pose for additional photographs so that the instructor may customize his presentation to his population.

Suggested Timetable and Standards

The suggested timetable will be valuable to any instructor using the curriculum. The standards are specific to the state of Arizona, although they are based on the National Science Standards that many states have adopted. 

Summary
The instructor who chooses to present the Instructor Reference Unit: Equine Science will be a wise and popular teacher. The program’s adaptability is one of its finest features. The increasing use of technology in schools and teaching methods will allow the Instructor Reference Unit: Equine Science to become a custom curriculum for every agriscience teacher.
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WORK IS HARD.  DISTRACTIONS ARE PLENTIFUL.  TIME IS SHORT.

How It All Began

“Oh dear! Oh dear! I shall be late!' (when she thought it over afterwards, it occurred to her that she ought to have wondered at this, but at the time it all seemed quite natural); but when the Rabbit actually TOOK A WATCH OUT OF ITS WAISTCOAT- POCKET, and looked at it, and then hurried on…”


 
—from Alice in Wonderland

There is never enough time to prepare pre-service students for student teaching.  Teacher educators always seek ways to include more information in less time, knowing that we can never include all they need to know.  As we try to include the main ‘need to know’ areas, we prune away the ‘fun to know’ and the ‘nice to know’ information.   Like Alice, we seem to think this sort of time management is normal.  In an effort to address some of the extra information the University of Arizona has incorporated a new protocol:  The Enhancement Series.  The Enhancement Series addresses a variety of topics outside the normal classroom.
During the teacher preparation program, we talk extensively about life-long learning and the value of such practice to an educator.  In the late sixties and early seventies the federal government acknowledged the value of life-long learning for all citizens with massive infusions of funds into the higher adult education system.  During that period Senator Walter Mondale even introduced a bill, the “Lifetime Learning Act,” to support research and development, teacher training, and many other related areas (Knowles, 1977).  Today teachers are inundated with offers of professional development training for credit, outside the normal workday.  The Enhancement Series offers student teachers the opportunity to begin to think about continuing learning options.

How It Works

Professors, outside guests, even student teachers’ themselves can present to the group.  All sessions are presented outside the normal class sessions and are optional in attendance.  Any topic is open for addressing.  In a recent NAERC presentation, it was noted “Agriculture teachers are expected to teach a dynamic and changing curriculum to a rapidly changing student population in their local programs” (Washburn, King, Garton, & Harbstreit, 2001).   We know our curricula continues to change and the only way teachers can keep up is to participate in professional development/lifelong learning.

Students that attend the sessions receive refreshments if the workshop lasts longer than one hour.  Often it is just a soda and cookies, but they have enjoyed a full course meal!

Results to Date

September 7, 2001
“Dealing With Diversity”


Dr. Brenda Seevers


(14 class members and 6 other students attended)

October 12, 2001
“In the White Man’s Image”


Movie & A Pizza!


(12 class members attended)

November 15, 2001
“Electro-Boards!!”



Dr. Billye Foster


(6 class members attended) 

January 22, 2002
“The Wheel of Misfortune”


Dr. Jack Elliot


(9 class members attended)

January 29, 2002
“Miniature Silos”



Dr. Billye Foster


(11 class members attended)

Simple evaluation forms are completed at the end of each session.  This allows for needed feedback regarding the value of each session.  Obviously opportunities will vary from year to year, but outstanding workshops may be duplicated.

Costs/Resources

Currently, there is no outside support for this program.  Initial printing expenses have been absorbed through the Department of Agricultural Education.  Materials and any equipment needed are also provided by the Department.  Each presenter procures needed materials for their workshops and then is compensated by the Department.  Only enough materials are purchased for the class members that actually sign up to attend each workshop.
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Introduction:

The Master of Science in Agriculture at Washington State University can now encompass the entire globe and give students the opportunity to learn without leaving their home.  The unique qualities of this program is that it is delivered through the use of distance education technologies where students are not required to relocate or stop employment while completing the degree program requirements.  This degree allows the student to access a wide range of academic classes with the use of the World Wide Web, video conferencing, computer-aided instruction and state-of-the-art instructional technologies.  Students are able to use this degree to prepare for or further their careers in the agricultural field.

Purpose and Objectives:

The purpose for the use of distance education for the Master of Science in Agriculture is to allow individuals the opportunity to access graduate level educational courses for either career development or personal growth without leaving ones home and workplace.  The programs objectives are:

· To make educational opportunities available to people who do not wish to leave their current work or home.

· To give agricultural educators the ability to obtain a Master’s degree without leaving their current teaching position.

· To expose graduates to the technologies of the future as well as to multiple teaching faculties.

Presenters:
Presenting the poster will be current and post graduate students of Washington State University.  The group will be led by degree program chair from Washington State University, Dr. Michael K. Swan.

Program presentation:

The poster “Pullman, you are now free to educate around the world” will focus on the various aspects of the Master of Science in Agriculture degree.  A computer will be connected to the degree website for the audience to explore.  The computer screen will then have strings connected to a picture of the world signifying the location of students who are or have been involved in the Master of Science in Agriculture program.  Display boards will contain information from current and past students.  Included will be statements from people who have evaluated the performance of students who have completed the program.

Educational Importance:
It is the authors’ intentions to demonstrate the possibilities that exist in educating students around the world from one location.  Through the use of advanced communication technologies, students who once were unable to further their educational goals, now have the opportunity to access graduate courses.  

Results:
The results we will share are that distance delivered Master’s degree program are a very practical way for many if not most Agriculturists to enhance their educational background while at the same time becoming more effective in the work environment.  The distance degree program, which has been developed, is being used to advance careers for many who are involved in the total agricultural industry.  Not only are graduates involved in the applied academic classroom but in the industry of agriculture.  People in many walks of life including active military, to corporate business owners, are utilizing the MS in Agriculture degree program.

Current professionals in the field are now seeing the value of a distance based MS in Agriculture program and have either submitted applications to graduate school or are in the process of evaluating how it fits them and their educational situation.  

Opening doors to those who have not had the opportunity to extend their education is one goal of this program.  World Class, Face-to-Face educational opportunities at WSU.

The Incorporation of Virtual Reality Media into Agricultural Mechanics Instruction

 Alan M. Held, Graduate Assistant

Dr. Carl Reynolds, Professor, University of Wyoming


The facilitation and instruction of many agricultural mechanics topics may be difficult due to the variety of learning strategies students currently possess.  The incorporation of diverse teaching strategies should be utilized to reach every individual in an effective manner.  With the aid of new and developing technologies, an educator should be able to apply these technologies to enhance the instruction of agricultural mechanics.


The use of virtual reality (VR) in conjunction with classroom and laboratory instruction may strengthen competencies for many students.  By allowing students and instructors to use virtual reality materials, the facilitation of topics may be more effective for the student and the instructor.  VR offers educators a unique tool to expose students to environments which are inaccessible in the real world (Taylor & Disinger, 1997).  Additionally, budgets for the instruction of agricultural education have been tightened due to the large amounts of money needed for laboratory demonstrations, instructional materials, and consumables.  Scanlon (1996) concluded agriculture education must become more cost-efficient in delivering services to students.  Scanlon bases his article, “Can We Afford to do What We’ve Always Done,” on agriculture education preparation programs at universities.  We believe this is also true in high school programs.  The implementation of VR web sites into the instruction of agriculture may serve as a “life-line” to continue agriculture education in many schools.


The development of VR material uses a variety of different software programs.  The specific programs we used are Adobe PhotoShop, QuickTime VR Authoring Studio, and Dreamweaver.  In addition to the above software, the use of a digital still camera is also incorporated.


The process of developing the virtual tours is time consuming, but enhances the use of computers and software for both students and instructors.  The creator of virtual tours begins by taking 36 pictures of an object.  When all of the pictures have been edited in PhotoShop, they are opened in QuickTime VR Authoring Studio and the VR tour is created.  The VR tour is now available to be implemented into a file or web site.  We utilized the World Wide Web for the delivery of our instruction by using Dreamweaver to develop a web site.  An option for teachers who do not wish to utilize a web site is to create a file on the classroom server, which can be opened by students using a QuickTime VR viewer.


We are not suggesting the idea of replacing all hands on instruction with the use of VR.  By incorporating the use of VR with hands on instruction, the learner may develop a more sound foundation of processes and information.  For example, by including VR in the instruction of a small gas engine, the student may be better prepared for the hands on learning experience.  The learner will become more familiar with the process and parts identification.  This also adds an additional teaching method to aid in adjusting to the diverse learning strategies of the learners.  Additionally, this promotes safety to the learner and instructor prior to the hands on experience which can lead to hazardous activities.


Sykes & Reid (1999) insist, in our video game-crazed society, new ways must be found to encourage students, as traditional styles of education may not be able to compete with the excitement of a video game.  VR instruction allows the students to experience content growth as well as familiarity with technology.  Teachers are familiar with the old axiom, “those who teach, learn.”  VR allows older students to create instructional materials, which assist younger students with learning content.  This frees up time for the teacher and is good instructional strategy.
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Using Photo Elicitation For The Evaluation Of Agricultural Education 

Student Teaching Experiences

Daniel J. Hubert, Utah State University

Review of Literature

"I hear, and I forget. I see, and I remember. I do, and I understand." -- Confucius.  The experiential learning philosophy of John Dewey follows closely the pragmatic ideals set forth by Confucius.  Dewey (1938) held "there is an intimate and necessary relation between processes of actual experience and education" (pp. 19-20) in order to gain full understanding of a practice.  "I do, I understand."  This philosophy and practice is exhibited within agriculture teacher education preservice programs nationwide.  Preservice teachers are challenged to comprehend and use pragmatic teaching methods and classroom management skills in a relatively time frame.  The development of these teaching skills however is often secondary in mind to just completing an undergraduate degree.  Thus, as teacher educators we must recognize and assist preservice teachers learn how to comprehend and solve potential teaching problems as limited practice may not prepare them sufficiently to accommodate the dynamic conditions of the classrooms they are about to enter.

Overview of Project

The faculty in the department of Agricultural Systems Technology and Education at Utah State University are committed to improving the preparation of future agricultural education teachers in Utah.  This project will utilize an adapted method of photo elicitation to assist in the development of classroom teaching and management practices during off-campus clinical teaching experiences.  Visual imagery use in research and analysis is a method of trying to understand unique cultures, such as a classroom. The production and interpretation of visual images join ethnographic observation, systematic interviewing, survey research and other techniques of data gathering as key approaches to exploring how people organize and experience the world around them. In addition, visual social scientists have used photo elicitation to create a non-threatening interview environment that gives confidence to those who are photographed to self explain the images.  It is anticipated that this method will allow preservice teachers to be better understand the classroom strategies they are or will be employing while increasing critical and reflective thinking throughout the entire process.

Photo elicitation techniques also involve using photographs or images as part of an interview or evaluation session-- in essence asking individuals to discuss the meaning of photographs, films or videos. Images can be taken specifically by an observer with the idea of using them to elicit information.  This technique, along with other visual data collection, has been used by both social scientists and visual anthropologists to produce visual documentation for interpretation by investigators and subject participants, respectively (Banks, 1995).  The supervising teacher and teacher educator will capture digital images of classroom interactions during observation periods. Later review of the images will assist with both positive reinforcement of sound teaching practices and correction of deficient areas. Thus photo elicitation can provide the means for the teacher educator, supervising teacher and student teachers to review and reflect on image representations of classroom activities, analyze student/teacher/environment conditions or review basic or alternative strategies to be applied towards increasing more effective teaching.

Since teacher educators only observe student teachers two or three times during a semester of field experience, this "assisted observation" serves as a form of educational ethnography, or the study of the classroom culture.  In the past, teacher educators have reviewed observational notes with student teachers at the end of the teaching day to "make sense" of what was observed then offer guidance, suggestions, and critique of observed classroom management techniques.  This is usually completed with little or no visual support to serve as reflective stimuli for student teachers to connect with.  In important aspect of this project is the human perception of the dynamic classroom and how "seeing" effective or ineffective practices in retrospect are translated into improved classroom management and teaching performance. According to Beilin (1998) "seeing" reflects both physical processes and psychological perceptions.  Reviewing captured classroom images can increase opportunities for student teachers to adjust teaching methods and student management practices based on what the student teacher "sees" is happening rather than on blind assumptions. By "seeing" the underlying issues in a classroom as pointed out and discussed by the teacher educator and supervising teacher, more relevant feedback can be provided to the student teacher to improve teaching and management skills.

Implications

Photo elicitation use in agricultural teacher education programs is practical and has profound value to programs with limited practice teaching opportunities with which student teachers have practice teaching opportunities.  According to Smith (1975) learning is a process of problem solving and a product of experience.  Analyzing difficulties in student teacher classrooms is complicated for supervising teacher educators who may be hours away.  Suggested changes in student teachers' classroom practices and management are often based on verbal description of the problem or setting that can be misconstrued by the teacher educator.  It can be hypothesized that capturing classroom environments in photographs for later reflection should assist student teachers and supervising teachers and teacher educators to resolve classroom, pedagogical, and management problems more efficiently than by memory and recollection alone. Through captured images the student teacher can more easily recollect the actual learning environment when asked to review classroom successes and obstacles.  This process is anticipated to support and reinforce student teachers' learning effective classroom stratagems. 
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AQUACULTURE IN THE CLASSROOM: K-12 INSTRUCTIONAL TECHONOLOGY AS A MODEL FOR EFFICIENT UNIVERSITY EXTENSION SERVICES

Chad King, Dennis McIntosh, Kevin Fitzsimmons

University of Arizona

As a model for disseminating background information to teachers as well as providing a valuable university extension outreach communication, a web-based compact disk reference was designed.  The disk was created to provide a comprehensive background for starting an aquaculture system in a K-12 educational setting.  For use as a reference material, the program starts with a history of aquaculture in Arizona, contains background information on the components of an aquaculture system, line drawing blueprints, a photo narrative documenting the building of a small-scale recirculating system, water quality parameters, integration with hydroponic systems, and provides links to other valuable resources.  Participatory information on the Arizona Future Farmers of America (FFA) Aquaculture career development event is provided as a means of efficient university outreach, preparing agriculture education teachers across the state for what to expect during this annual competition.  This reference can further serve as a model for the growing role of instructional technology as a free resource and communication tool for use by K-12 educators, putting necessary information at the teachers’ fingertips in order that they may focus on the practice of teaching rather than researching.


Aquaculture as a tool in education continues to grow in popularity and numbers.  As many FFA programs decrease the size of their large animal husbandry programs due to space or cost setbacks, aquaculture can be used as a substitute in order to continue student run animal raising operations.  Opportunities to use aquaculture in the science classroom continue to grow as more companies come out with systems that integrate hydroponic gardening and aquaculture as a means to study carbon, nitrogen and water cycling, and food production through nontraditional methods.  With such potential for classroom use, there is a need for quality reference materials to assist teachers in setting up and maintaining an aquaculture system.  Often, questions get directed to university extension agents for advice, allowing for excellent collaboration.  This reference compact disk was created to facilitate this communication between the extension service and educators through the distribution of this product.


In order to best facilitate an introductory understanding of the makeup of an aquaculture system and the safe parameters of water quality, much of the reference materials focus on system design and construction.  One of the main goals of this product is to provide educators with a base knowledge from which they can create a system that will best suit their needs and space.  Included in Aquaculture in the Classroom  are multiple blueprints of a functional system, showing all parts from several view points.  In order to better show construction of a system, a photo-documentary approach has been taken to step users through each stage of building.  Each component of the aquaculture system is also explained, from tanks to pumps, to give a better understanding of what is available, or what could reasonably be built.  A large focus is also placed on water parameters, looking at safe ranges as well as methods and tools used in measuring.  


Instructional technology as a communication tool is another of the goals of this reference.  One of the links between the university and the agricultural educators in the state is the aquaculture career development event in which FFA members participate.  In order to better prepare students and teachers of what they will experience in this competition, a section of Aquaculture in the Classroom  is dedicated to this event.  Included are rules, guidelines, parts of sample tests and pictures of student participants in past competitions.  As a further way to link agricultural educators across the state, contact information and links to schools or programs have been included.


Aquaculture in the Classroom was created using web page design and is designed to startup on insertion of the CD-ROM.  While much of the information housed on this disk is also available online, another of the goals of this program was to make the information available to all students and teachers and easily accessible.  We believe that by distributing CDs to teachers across the state, and allowing copies to be made, more students will have access to the information.  The disk have links to additional online references, but can be used without internet access, in order to be available for student use in homes without internet access, and to lessen hassle for teachers in having students online or having to search for the correct pages themselves. 
It is our conclusion that the creation and distribution of reference materials in the form of instructional technology is an efficient way to assist educators and provide a link to university extension agents.  The goal of reference materials such as this one is to free the teacher from much of the work of gathering information to present to students.  Rather, this product provides a comprehensive source where teachers or students can work through background information in order to determine what is most relevant.  Educators may then be freed to concentrate on the art of teaching, while students can use this as a springboard to creative problem solving and application to aquaculture practices.  The communication piece provided by this increasingly inexpensive technology is a powerful tool, in this case providing information on upcoming competitions and encouraging communication between schools.  This aspect could be expanded in the future to include updated information, new student activities, and current teacher information, all in a form that is accessible using all computers, especially helpful if internet availability is limited at school or at home for students.

For further information please contact the authors at:


Department of Soil, Water and Environmental Science

Environmental Research Laboratory

2601 E. Airport Drive

Tucson, AZ 85706

cgking98@hotmail.com
Integrating Emerging Technology into Secondary Agricultural Education Utilizing GPS Curriculum & In-service education.

M. D. Kleene  &  J. E. Durfey, Washington State University
The project is designed to improve and enrich student centered learning in Agricultural Education at the secondary level through the use of emerging technology.  This will be accomplished through a pilot program that will enhance the quality of the student’s experience by improving their understanding and comprehension of precision agricultural and natural resource systems as it relates to specific and global aspects of agriculture.  Students will be able to learn and utilize scientific principles, the latest Global Positioning Systems (GPS) hardware and Geographical Information Systems (GIS) software.  Agricultural Education and Agricultural Technology and Management faculty at Washington State University will support this process through teacher in-service education that connects instructors with internet-assisted instruction about GPS and GIS information.  Teachers and students at the three pilot sites will be utilizing GPS technologies and GIS software to develop projects and instructional laboratories appropriate to their geographic area.  Student SAE projects will be developed with local mentor support.   This is a USDA Secondary Challenge grant supported project.

This proposal is designed to pilot a teaching program at the high school level, utilizing the emerging technology of Global Positioning Satellites (GPS) to:

1) Enhance teacher competencies, 

2) Build secondary curriculum with Internet access, 

3) Expand student career opportunities through classroom instruction and student projects with community mentors, and 

4) Facilitate interaction about emerging technology with secondary schools and a four-year land grant institution, Washington State University (WSU).

Product:

The grant proposal meets secondary school objectives by:

1. Providing students with access to the newest information and technology available in the agribusiness community.

2. Developing students’ understanding of the importance of work and how performance, effort, and decisions directly affect future career and educational opportunities needed to enter and progress in the competitive agribusiness industry.

3. Forming partnerships that will provide technical assistance and career opportunities for students and teachers.  

The proposal also meets Washington State University program objectives by:  


1.  Teaching and initiating research in the areas of new and emerging technology. 


2.  Providing statewide professional development activities for agricultural science educators.


3.  Forming partnerships will provide technical assistance and career opportunities for                students and teachers.

Impact:
This project will provide increased quality and expansion of instruction about emerging technology within a new medium, maximize instructional expertise available from across the state, work interactively with several classrooms, and expand educational access from the local classroom to selected instructors throughout the state.  It also allows the faculty at WSU to share remote information and resources with high school secondary agricultural education students and their teachers.  WSU will provide an interactive on-line teacher discussion site for this project.

Procedure:
The project will provide funding for six GIS units consisting of Compaq Ipaq 3760 PDA’s and Navman GPS systems combined with FarmWorks GIS software at each site.  Each of the three teaching sites will also receive initial in-service instruction and access to the WSU internet site.  The WSU internet site will include extensive information about GPS and GIS.  Teachers have been initially briefed and provided a demonstration about the equipment, FarmWorks software and internet access (http://content.ctlt.wsu.edu/agtech) to University instructional materials.   The College will provide a server and platform software.  A Pentium based windows system is essential to running the FarmWorks software.

The teacher at each site has agreed to support the project through:  a. assist in the development of classroom teaching modules and align them with Washington State Essential Academic Learning Requirements and SCANS skills, b.  expand student career opportunities through instruction with GIS & GPS,  c.  encourage student SAE projects with local mentor support, d.  utilize the internet to access in-service instruction at the WSU site, and e  cooperate and coordinate with WSU to make materials available to other teachers via in-service and the internet.   This agreement is based on reinforcing the local instructor to experiment with the GIS equipment and software to expand and extend its classroom use.  Grant total was $40,000.

Initial Results:
The initial results from this project are:

1. The purchase and installation of equipment and software generally take more time than projected.

2. Instructors are willing to experiment with new technology but ramp-up time generally is taking longer than expected.

3. This technology is new and innovative in the pilot schools and has put Agricultural Education in the forefront of emerging technology and places the teacher in a new perspective within the local school.

4. The local mentors are very willing to assist teachers and students in utilizing this technology in the enhancement of student learning.

5. New methodologies are still being developed and explored.

The Rebirth of Collegiate FFA in Texas

Kyle McGregor 
           Doug Ullrich & Dwayne Pavelock          Steve Fraze

Tarleton State University       Sam Houston State University                 Texas Tech University

Introduction

The topic of Collegiate FFA has been creating attention across the country in recent months.  The renewed attention to this organization has been sparked on the national as well as state levels.  The reorganization of Collegiate FFA on the state level began two years ago with the attendance of college students from various universities and colleges to the Texas FFA Convention and Professional Improvement Conference for Agricultural Education teachers.  These students worked at the recruiting booths for their respective universities and colleges and attended the convention as part of their Agricultural Education programs or were participating in American FFA Degree or scholarship programs.  These students began visiting and spending time together during the two events.

From this modest beginning discussion on organizing Collegiate FFA or a similar Agricultural Education began.  During the summer of 1999 at the Agricultural Education Teacher Educators meeting a short discussion was held on the feasibility of reorganizing on the state level.  It was decided that during the following years Houston Livestock Show and Rodeo all universities and colleges offering an agricultural education student organization would be invited to attend an informational meeting.

Texas Tech University, Sam Houston State University, Angelo State University, Texas A&M University, Tarleton State University, Stephen F. Austin University, and Sul Ross had educators and / or college students attend the information meeting held during the 2001 Houston Livestock Show and Rodeo.  Discussion concerning the mission, purpose and structure of a statewide organization was held with the decision to meet again during the State FFA Convention during the summer.  Furthermore, a lead institution was selected to be the clearinghouse for information and begin development of a workable constitution and method of information management.  

How it Works

“Collegiate FFA membership shall be open to students who are enrolled in agricultural courses or who are pursuing career objectives in the industry of agriculture at a two- or four-year postsecondary institution having a collegiate FFA chapter” (National FFA Organization, 2000, p.72).  Collegiate FFA and agricultural education organizations in Texas are designed to create professional development opportunities for their members.  This state level organization will attempt to add to that model by offering opportunities on the state level.  These opportunities will include participation in, but will not be limited to the following; district, area and state career and leadership development events as judges, timers and door guards; workshops during the Professional Improvement Conference for agriculture teachers, and; organizational meetings during the State FFA Convention.

Each year members will meet during the State FFA Convention to conduct business and elect the next year’s state Collegiate FFA officer team.  This officer team will be responsible for coordinating activities and information management.

Cooperative meetings between chapters at recreational, athletic, and scholastic or research events have also been considered.  Members have shown interest in meeting cooperatively with other university chapters across the state during rival athletic events in order to conduct business or to engage in social activities.  The possibility also exists for chapters to participate in regional research meetings, in which Texas is affiliated.  Some examples of these meetings include the Southern Agricultural Education Research Conference and the Western Agricultural Education Research Meeting.  Furthermore, participation in national level activities during the National FFA Convention will be encouraged.

Results to Date

Consensus has been reached that an organization concerning agricultural education at the university and college level is needed.  A rough draft constitution has been developed and the old collegiate charters have been researched.  It was decided that since the charters were many years out-of-date that all Collegiate Chapters would have to submit applications for new charters.  Lists of active chapters are not currently available from the National FFA, but the process of gathering this information has begun, (National FFA Organization, 2001).  According to Article III, section B and D of the National FFA Constitution, collegiate FFA chapters are granted charters using the same procedure as if they were a local high school wishing to charter a new chapter, (National FFA Organization, 2000).


CFFA chapters have made efforts to cooperate with one another in reaction to recent meetings and talks concerning a state level organization.  As previously stated, face-to-face meetings have taken place and now plans are in motion to hold cooperative bi-monthly meetings between select CFFA chapters via TTVN.

Future Plans

The lead institution has developed a rough draft constitution, organizational structure, management plan and charter applications will disseminate it to all universities and colleges in Texas the have agricultural programs mid-November 2001.  All chapters that submit charters will be eligible to become active and seat official delegates according to the constitution during the 2002 State Collegiate FFA Convention held in conjunction with the State FFA Convention.  Officers will be selected and a Program of Activities will be developed during this convention.

Resources

Resources for the statewide organization will be limited to member dues, donations and / or possibly institution dues.  According to the National FFA Organization, (2001) collegiate FFA members pay state and national dues and may also have to pay additional dues according to the chapter’s constitution and bylaws.  Further decisions will be made during the 2002 State FFA Convention during which the first member lead meeting will be held and officers elected.  
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Introduction:

The Master of Science in Agriculture is designed for student enrolled at Washington State University, at a distance and on campus, who wish to prepare for or further their careers in the filed of agriculture.  A maximum amount of program flexibility is permitted to enable the student to emphasize one or two fields of their choice, or otherwise tailor the curriculum to fit their particular needs.  A total of 30 semester credits are required to complete this graduate degree program.  Students are also allowed to choose between a thesis or non-thesis option.  The non-thesis option allows the student to complete six credits of practicum based experiences.  They choose either 2, 3-credit or 3, 2-credit self designed practicum experiences.

Presenters: 

The focus of this poster presentation will be the effectiveness of these practicum experiences on the agricultural teacher.  Presenting the poster will be current graduate students and the practicum project they have completed.  The group will be lead by degree program chair from Washington State University, Dr. Michael K. Swan.

Program or Poster:

The poster presentation will be to explain how the practicum works and how it has enhanced the quality and effectiveness of the degree program.  We will display the prerequisite practicum contract that is required of students before being able to enroll in the course, Agri 501.  As well as completed practicum contracts along with the completed projects of several students.  These current and former graduate students will be on-hand to explain what they did and how they benefited from the practicum course.

We would plan to display several projects which have been completed within the past 12 months in both hard copy format as well as electronic format.  Most of the projects we will display will relate directly to the secondary Agriscience classroom and secondary Agriscience curriculum development processes.  We will also explain how these have been disseminated to new Agriscience teachers in our state and region.

Practicum:

The practicum courses are designed by the student with guidance from their academic advisor.  They are to provide practical participation in selected agricultural or education situations to gain experience in the application of concepts, principles, and theories related to the student's area of specialization.  To be eligible students must gain prior approval of their graduate academic advisor, on site supervisor, and complete a contract form.  This contract is what the student is evaluated on at the end of the practicum. The contract is also a way for both the student and advisor to focus on a specific goal then work to achieve it through mutual cooperative efforts.  The practicum is then a part of their graduate program and counts the same number of credits as a full thesis.

Results:

The results we will share are that the practicum is a very practical way for many if not most Agriscience teachers to enhance their educational background while at the same time becoming more effective in the classroom / laboratory environment.  The project which have been developed have been used during our new teacher mentoring process as well as being used to show how we teach science in the applied academic classroom.  The CD-Rom version of one of the projects has been disseminated both in the CD format as well as being available through our state FTP site for all to download.

Current professionals in the field are now seeing the value of a practicum based MS in Agriculture program and have either submitted applications to graduate school or are in the process of evaluating how it fits them and their educational situation.  

These are some exciting projects which have been developed by teachers for teachers of Agriscience.  

INSTRUCTIONAL MATERIALS FOR PLANT SCIENCE 130 

at CENTRAL ARIZONA COLLEGE

Karen Ollerton    




                       Jack Elliot, Ph.D.

Central Arizona College



                       University of Arizona

The purpose of this work was to develop new instructional materials for the Plant Science 130 course at Central Arizona College (CAC).  There have been advances in science and technology since the course syllabus was recorded at CAC in the late 1960’s.  The new instructional materials addressed relevant competencies identified by the new course syllabus and the new computer based learning styles of today’s students.  The work also reflected the new advances in technology in the field of Plant Science.

The importance of plants as food and fiber for the world’s ever increasing population cannot be over emphasized.  Gallagher (1984) stated that plants directly or indirectly provide almost all of the world’s food supply.  His statement referred to the importance of plants as food for animals, which in turn may become food for humans.  The problems of population growth and food supply are manifested by the fact that production increases can no longer come from increases in the number of production acres as occurred in America in the past century  (Burnette, Gaspard & Holden, 1994).  With a reduction in arable land, increased crop production per acre becomes more important.  A major factor in increased agricultural productivity is the dissemination of new information and technology.  In the United States one of the major conduits through which new agronomic knowledge can be transferred is through the student, specifically the plant science student.  College students usually take a course in their freshman or sophomore year to satisfy a science requirement in general education or their major curriculum.  Typically, at the community college, they are not biology majors. With this opportunity at hand, plant science professors are called upon to create an invigorating and inviting semester of botanical marvels with the intent of influencing our students into changing the future of our world through the world of plants.   

On almost every campus, opinion surveys of both faculty and students reveal that they think computer enhancements increase learning (Brown, 2000).  Computers offer a wealth of interactive learning resources, including access to data bases, graphic capabilities, and a host of related means to expand students’ learning potential (National Science Board 1995).  Professors who have incorporated computer enhancements tend to keep them.  Students who have enrolled in a computer-enhanced course tend to seek out others (Brown, 2000). Attitudes of students toward their learning environment play an important role in maintaining interest and motivating students.  Therefore, if students enjoy what they are learning, they will pay more attention and learn more (Corbett, Townsend & Zajicek, 1993).

Students possess many different learning styles, attitudes, experiences, and motivations.  To teach each student effectively and efficiently, a variety of methods must be used to appeal to each student’s learning strengths (Corbett, Townsend, & Zajicek, 1993).  The theory of students’ cognitive learning strategies establishes how students take in and process information in order to make it available for later access and use.  A cognitive learning strategy is a plan for orchestrating cognitive resources, such as enhancing the student’s attention and long term memory, to help reach a learning goal.   To move information along the memory continuum requires some work.  We must generate connections between the information we are trying to teach and the knowledge already organized in the student’s memory file.  The more connections we can generate, and the more meaningful those connections are, the easier it will be for the student to hold on to it and access it in the future (Weinstein & Meyer, 1991).


From conception, the design of multimedia content focuses largely on the intended outcome of the end user.  It can provide the student with a learning experience that enhances understanding of new material. Newcomb, McCracken, and Warmbrod (1986) stressed that students learn what they practice.  By operating computers to solve problems and learn instructional material, students obtain valuable experience that they need to perform optimally in the agricultural work place.  Utilizing computer technology in the classroom also adds diversity to the presentation context.  Multimedia possesses the potential to influence student learning and knowledge acquisition. Computer multimedia can serve as a valuable supplemental tool to lecture (Marrison & Frick, 1992).   Multimedia is a multi-faceted approach to computer based education that brings together text, graphics, animation, video, still images, audio, and motion video.  Studies (Roden, 1991; Carlson & Faulk, 1989) have shown that superior academic performance have been achieved when multimedia forms of instruction were utilized.  


The framework for Plant Science 130 instructional materials was drawn from chapters in Plant Science, Growth, Development, and Utilization of Cultivated Plants by Hartman, Kofranek, Rubatzkey and Flocker (1988).  This is the text that was in place in 1996 for the Plant Science course at CAC.  A student note book, comprised of specific outlines including listings, drawings, and fill in the blanks were created in Microsoft Word©.  The next step was to create the PowerPoint© lessons. It was in PowerPoint© that all the graphics and pictures from numerous sources were added to enhance the objectives of each chapter.  The result was a student notebook, organized by chapter, supported by PowerPoint© classroom presentations.  Lab manuals from plant science courses at nearby colleges and universities were used as references for the development of labs for Plant Science 130 at CAC.  Quizzes and exams were created from examples offered in Aed695a, Teaching College Level Agriculture at the University of Arizona.

 
As we enter the 21st century, plant science is once again assuming a prominent role in research (Levetin & McMahon, 1996). Renewed emphasis on developing medicinal products from native plants has encouraged botanical endeavors.  Efforts to feed the growing populations in developing nations have also positioned plant scientists at the cutting edge of genetic engineering with the creation of transgenic crops.  By taking a multimedia approach to teaching the relationship between plants and people, we can stimulate interest in plant science and encourage students to further study.

The outlook of students has changed, and thus the way in which they are taught must change.  The industrial age has become the information age, and thus the way instruction is organized must change.  The challenge will be for educators to incorporate modern classroom delivery with the information-age mindset of today’s students into lessons that create communities of lifelong learners.  The science of plants can be delivered through the science of computers. What a great way to ensure that future students will be successful in acquiring the knowledge and skill they will need to be productive citizens of the twenty-first century!

Teacher Field Liaison in Agricultural Science

Dwayne Pavelock and Doug Ullrich

Sam Houston State University
Introduction

Drastic changes in the organization of the Texas Education Agency began in the early- and mid-1980s and continue today through downsizing, rightsizing, and reduction in force.  As these changes began, the Department of Agricultural Education within the TEA had fifteen staff members: the Director of Agricultural Education, four Occupational Education Specialists, and ten Area Supervisors, one for each of the ten geographical FFA Areas (Stockton, Dillingham, Cepica, and Eggenberger, 1988).  The Texas Agricultural Education program served approximately 65,000 students and 58,000 FFA members in 1983-84, figures that had been steadily increasing from previous years.  Enrollment began to decline during and after the staff reductions as reflected in FFA membership during 1984-85, which showed 55,175 members, and 1985-86, in which 53,476 students were members (A. Henson, personal communication, November 1, 2001).  On August 31, 1985, the ten Area Supervisor positions were eliminated due to an economic recession and budget cuts (Cepica et al, 1988). 

Fifteen years later, the current state staff includes the Director of Agricultural Science and Technology and one Agricultural Science Program Specialist.  In 2001 Texas Agricultural Education program served approximately 110,000 middle and high school students and 56,364 FFA members (Texas FFA Association, 2001).  Enrollment and membership remain relatively constant, but services and activities provided to students and FFA members continue to increase. Most Areas do pay a small stipend to the agriscience teacher that now serves as the Area’s coordinator, but the demands on their time also continue to increase.  Throughout the last several years, agricultural education professionals and supporters have sought ways to reinstate some type of support mechanism for the agriscience program and FFA to better facilitate the educational activities of members.  This finally occurred in the 2001 Texas legislative session.

How It Works / Program Phases / Steps

The 77th Texas Legislature appropriated $250,000 annually among five universities and colleges that were selected to have a half-time agricultural education field representative: Sam Houston State University, Angelo State University, Sul Ross State University, West Texas A&M University, and Southwest Texas Junior College.  Each institution of higher education is authorized to hire personnel to work with agricultural science and technology teachers and programs to provide training for agricultural education students and also provide leadership for FFA activities in the state.  The grant will be provided for the 2001-02 and 2002-03 academic years, with continuation in future years dependent on action by state legislators.

While not confined to specific boundaries, each field representative has been assigned a particular geographic region of the FFA to conduct their duties to carry out the program’s objectives.  Primary objectives include: (a) technical support regarding emerging and innovative agricultural technologies and teaching methods; (b) support for program directors and local administrators, and mentoring novice agriscience teachers; (c) assistance in coordinating student FFA leadership activities; (d) relevant information to schools concerning funding, curriculum, facilities, and program guidelines; and (e) assistance regarding alternative teaching certification and adapting agricultural science programs to meet supplementary district objectives.

Results to Date

Four of the five institutions have hired or appointed someone to the duties of the half-time agricultural education field representative.  These include Sam Houston State University, Angelo State University, Sul Ross State University, and Southwest Texas Junior College.  West Texas A&M University, expects to employ its field representative in January, 2002.

Field representatives have focused on identifying and contacting novice teachers in their respective geographical regions.  Texas could soon face a major shortage of agriscience teachers due to retirements, growth in school enrollment, the establishment of new agriscience programs, and resurrecting dormant agriscience programs. Retaining less experienced teachers is essential.  Since most teachers who leave the profession do so within the first five years, a priority is placed on support for less experienced teachers. Field representatives are also attending district and area leadership development events.  Duties at these competitions include monitoring events, compiling results, and certifying those teams that qualify for the next level of competition.

Future Plans

Duties of the agricultural education field representatives will be revised on an annual and as-needed basis.  However, most duties will remain consistent with objectives of the initiative.  Specific activities include: (a) conducting site visits to teachers with less than 4 years of experience to assist them with problems and concerns; (b) communicating with program directors and local administrators in regard to needs assessment, program evaluation, funding, curriculum, facilities, and program guidelines; (c) coordinating student FFA leadership activities on district, area, and state levels; and (d) facilitating efforts of alternative teaching certification and adapting agriscience programs to meet supplementary district objectives.

Additional objectives will be accomplished by conducting day-long workshops for FFA chapter officers to develop and complete a Program of Activities for their local chapter.  Professional development workshops will also be conducted for young teachers to help them develop semester, year and summer plans.  Finally, the initiative will also focus on preparing experienced teachers to serve as classroom mentors for student teachers and entry-year teachers.

Costs / Resources Needed

Program funding will continue at least until the next biennium, but no provisions were made to discontinue funding in future bienniums.  Funds may be expended as deemed necessary as long as these funds are dedicated to the agricultural science field representative’s activities.

A majority of the program’s costs are contained in personnel salaries.  A large portion of the remaining amount is targeted for travel expenses, especially in regard to conducting site visits to novice teachers.  Each field representative has 30-40 novice teachers to visit on several occasions throughout the year, and the large geographic size of the state will result in significant travel expenses.  Remaining funds are committed to supplies, materials, equipment, and resources necessary to maintain communications with agriscience professionals.
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Introduction

This study was designed to examine student satisfaction with the instructional design of the Doc-at-a-Distance Program.  Texas A&M University and Texas Tech University, Departments of Agricultural Education and Communications, began the Doc-at-a-Distance program in August 1999 to offer Texas residents access to a doctoral program that was place independent (Kelsey, 2001).  One task faced by the program planners was to construct an instructional design system that meets the needs of students distributed across the state.  Based on their needs and available resources the following instructional design was chosen by faculty at TAMU and TTU.  Students could complete their doctoral (Ed.D.) degree in four years. Courses were planned in advance specifically for the program and offered in a predetermined sequence. Students are to take two courses per semester. During fall 2000 semester, both courses were offered simultaneously for 15 weeks. During spring 2001 semester, one course was offered the first eight weeks and the second course was offered the second eight weeks. Students were provided with a Tex Card to check out books from any publicly funded university in Texas.  Students were enrolled simultaneously in one three-credit class at TAMU and one three-credit class at TTU (Kelsey, 2001).

How it works/methodology/program phases/steps

Students were queried about instructional design elements of the Doc-at-a-Distance program for the purpose of determining their degree of satisfaction with the design of the program.   The following components were addressed:  course format, sequencing of courses, integration of content between courses, access to educational resources, theory vs. practice, number of courses per semester, number of face-to-face meetings per years, balance between synchronous and asynchronous time, team assignments, collaboration on team assignments, time limits on exams, assignments, and feedback on assignments.  (Kelsey, 2001)

Results

· Course format Of the eighteen students, ten stated that they preferred the 8-week courses, five stated that they preferred the 15-week course format, and three indicated no preference. 

· Sequencing of courses Seventeen of the eighteen students responded to this question with fifteen responding that the sequencing was satisfactory and two students suggesting small changes. 

· Integration of content between courses Seventeen of the eighteen participants responded positively reporting that the professors had effectively integrated the content between the two courses.

· Access to educational resources Fourteen students had access to a college or university library within 60 miles of their community; however, three students reported that they had difficulty with accessing materials from the local library due to inadequate collections and they were more than 60 miles away from a college or university library. 

· Theory vs. practice Thirteen students reported that the balance between theory and practical lessons was appropriate while five reported that more theory was being taught than practical application; however, they understood that theoretical lessons were required to gain a conceptual understanding of the content landscape. 

· Number of courses per semester Four students indicated that two courses (six hours) should be the absolute maximum number of courses per semester while three students stated that as many as three courses (nine hours) a semester would be possible for them. 

· Number of face-to-face meetings per year Two students recommended one meeting per year, one student reported that one meeting per year should be the maximum number and one every 18 months would be acceptable eight students recommended two meetings a year, and three students desired three or more meetings per year.

· Balance between synchronous and asynchronous time Thirteen felt that the balance was about right, two wanted more time for synchronous interaction with faculty and peers, and one student was uncertain about the balance.

· Team assignments The students reported that the team assignments were burdensome but a necessary part of the curriculum. 

· Collaboration on team assignments Students were dividing up the assignments into subcomponents where each member completed a set of tasks and then pulled all the components together to complete the assignment, thus bypassing the authentic collaborative stage.

· Time limit on exams Ten students reported that they had no difficulty in completing the exam in the allotted time slot while three students reported that they experienced problems with the timeline and one student was unable to successfully complete the exam in the allotted time slot 

· Assignments Sixteen students stated that the balance between the reading, writing, and oral assignments was reasonable for the purpose of the program and one student felt that the reading and writing assignments were excessive.

· Feedback on assignments Generally, students requested more feedback in a variety of forms. Five students were looking for more timely feedback on assignments and some students did not know how to access their grades via the TAMU web site. (Kelsey, 2001) 

Future plans/advice to others

These findings will be used by professors at both Texas A&M University and Texas Tech University to improve student satisfaction with the instructional design of the Doc-at-a-Distance program.  Further studies are needed to examine the role that instructional design plays on student success in distance education settings.
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Introduction


Texas currently has 1460 Agriculture Science Teachers with over 100,000 students and 56,000 FFA members. The model for Agricultural Science stresses the importance of classroom and laboratory instruction along with application through SAE, incentives and FFA. These students are expected to participate in Career Development Events (CDE) to enhance learning. The importance of competition for students as a learning tool and the impact competition has on student self-esteem has been noted.

According to American Farm Bureau Statistics, 90.7 % of agriculture producers use computers and 72.2% have access to the internet. Therefore it seems logical that agriculture students should have opportunities to embrace this technology. Meeting the needs and goals of these students in the 21st century is an essential commitment of the Agriculture Science Teacher. Web-enhanced instruction is a viable means of promoting pragmatic experiences. Such innovative approaches also allow the opportunity to individualize instruction to accommodate differences in educational goals, abilities, and learning styles. Another appeal of web-enhanced instruction is the convenience of accessing information at any time and from any place.

Secondary agriculture students competing in the Nursery/Landscape CDE traditionally have been trained using live greenhouse plants, reference texts, and previous contest materials. A primary limiting factor was the lack of availability of certain plant species, due to seasonality, budgets and other factors. For the new teacher especially, the availability of previous contest materials was also a limiting factor. While use of the internet in Agriculture instruction at the secondary level is rapidly increasing, it is still a relatively new practice. Consequently, there has been little research into agricultural students’ perceptions and learning styles relating to web-enhanced instruction.

How It Works

Website tutorial. A tutorial website was developed to assist secondary Agricultural Science students in preparing for the Nursery/Landscape CDE. The website tutorial included photographs of the 100 plants in the identification portion of the CDE, categorized by common and scientific name. Additionally, the website included the 200 questions from which the State CDE exam was taken; the answer key; a class of four landscape designs with accompanying site analysis, family profile, placing and justifications. A link to the website was posted on the SWT Agriculture Department website: www.swt.edu/agriculture. Information regarding the website was made available to Texas Agricultural Science teachers via email and links from the Texas FFA website as well as the unified CDE registration website for the state. The use of the materials as primary or supplemental study aids was left to the discretion of each participating student or Agriculture Science teacher.

Instrument. Southwest Texas State University professors Michael J. Pierson and Christopher J. Frost developed the Ways of Knowing learning style inventory. The inventory included one page of statements. Respondents rated each statement based on their perceptions of the way they learn. In addition, a section was added to the instrument to elicit responses from respondents regarding selected demographic information and perceptions of using the website as a study aid.

Current Progress

The SWT Invitational CDE was held March 23, 2002. The survey instrument was administered to each participant in the Nursery/Landscape CDE. Respondents self-selected their inclusion within either the control or experimental groups, based on whether they used the website. Students in the experimental group used the website as one means to prepare for the CDE. Students in the control group prepared for the CDE without exposure to the website. Analysis of variance was used to determine if differences were present between the control and experimental groups.

Results

The website is in a continual state of development. New training materials from current contests will be posted once those contests are completed. Teachers have expressed their interest and appreciation for the training aid.

Results of the learning style inventory analysis will be available during the presentation of the poster.

Future Plans


A website training aid will be completed for the Floriculture CDE during 2002. Dependent on the response from teachers and students, other websites may be developed to assist in preparing for Career Development Events. As the Nursery/Landscape website moves into its second generation, one goal is to include an interactive test format as well as materials relating to the national event. Web-tracking software will be added to the site to allow tracking of the access locations and times.


As the website evolves, plans are to replicate the learning style assessment with future users, including both CDE participants and agricultural science teachers.

Open All the Time, Open Everywhere, Open to Collaboration:

The Texas New Teachers of Agricultural Science Website

James H. Smith                                                      

Chad S. Davis

Texas Tech University                                           

Texas Tech University

Introduction

The U.S. Department of Education predicts that the nation will need more than a million new teachers by 2010, nearly half the current force of 2.6 million teachers currently employed in the public school system (Kantrowitz & Wingert, 2000).  Mass retirements, demands for smaller class sizes and attrition due to the challenges of teaching are adding to the need for more teachers. Agricultural education is no exception to the rule. 

Agricultural education classrooms are faced with a shortage of new teachers.  An estimated 889 new agriculture teachers were needed in the nations’ schools in fall of 1998.  But, there were only 619 new graduates looking for teaching positions (Camp, 2000).  The proportion of newly qualified potential teachers of agriculture entering teaching has historically ranged around half, ranging from a low of 40.8% in 1985 to a high of 64.6% in 1965.  The placement rate in 1998 was 63.8%.  Therefore, it is imperative to maintain the current available population of teachers that exists, especially new teachers to the profession.

The agricultural science teacher of today faces many challenges.  The rigorous academic demands of the agricultural program are further compounded by additional FFA and SAE activities both inside and outside the classroom.  Emerging technologies, special population students, curriculum changes, classroom management, course scheduling conflicts, Supervised Agricultural Experience Programs (SAEPs) and competitive FFA events are just a few of the school based activities that teachers must deal with on a regular basis.  Add to this building a network of partnerships in the community, effective program planning and marketing, managing resources, and remaining committed to professional growth and it becomes overwhelming for a new or returning teacher with a minimal amount of experience unless there is assistance available.  Unfortunately, most teachers do not have a professional support structure that fosters encouragement and assistance outside of the local education agency.

Background

The Texas New and Returning Teacher Program was initiated in 1996 as a statewide program designed to assist new and returning agricultural science teachers in conducting well-rounded programs.  Developed by the Agricultural Education and Communications Department at Texas Tech University, in conjunction with other state teacher educator institutions, the program is funded by a grant received from the Texas Education Agency.  The program has utilized an annual workshop and a mentoring program in accomplishing its objectives of:

(1) Assisting new and returning teachers with a smooth transition from pre-service to total program management

(2) Dissemination of agricultural science and technology specific information 

(3) Providing in-service for mentors, new, and returning teachers to allow for meaningful contacts, communication, and resources

(4) Provide activity-based information and resources for teachers.

Each year, approximately 75-100 new teachers are hired at various school districts throughout the state of Texas.  These new teachers have an experience like no other career, the challenge of fulfilling the same responsibilities and duties, their first day on the job, as those teachers with years of experience.  This is an overwhelming experience for many new teachers.  The Texas New Teacher Program has provided inservice at various locations throughout the state during the year and at the Professional Development Conference For Agricultural Science and Technology Teachers each summer.  Many new teachers, because of local demands, are unable to attend the inservice and are limited to available resources of fellow teachers and local mentors.  Results of a needs assessment of new teachers indicated that they wanted to be able to access resources and information twenty-four hours a day, everyday of the year. With computer technology, it has become possible for new teachers, at their convenience, to access resources and communicate using the Internet.

Purpose and Objectives

This year the facilitators of the Texas New and Returning Teacher Program have begun developing a website, The Texas New Agricultural Science Teacher’s Tool Box, to provide asynchronous delivery of resources to these new teachers.

The objectives of the website are to:

(1) Identify educational resources that are available year round, whenever a teacher may need them.

(2) Engage all new and returning teachers, mentors, teacher educators, and industry in a collaborative learning community.

(3) Make available resources that are continually updated to reflect latest developments and best practices.

(4) Encourage communication among new and experienced members of the profession.

(5) Assist new teachers with a smooth transition from pre-service to total program management.

The website will be online by June 1, 2002 and will be officially unveiled at the New and Returning Teacher Workshop held this summer at the Texas Professional Development Conference for Agricultural Science Teachers.  The website will include the following sections and resources:

· New Teacher Community

· Mentoring Teachers

· Calendar of Events

· Contacts

· Survival Kit for New Teachers

· Administrators and School Districts

· Students and Parents

· Substitute Teachers

· Classroom and Laboratory Resources

· SAE

· FFA

· Building Partnerships

· Marketing 

· In-service Opportunities

· Livestock Shows and Projects

· Agricultural Education Organizations and Departments

· Resources for Agriculture Teachers

· Chat Room

Future

The website will be located on a server in the Department of Agricultural Education

and Communications at Texas Tech University.  Faculty and graduate students in the department will make periodic updates and additions.


Future plans include a follow-up assessment in December of 2002 to determine the usefulness of the website by new, returning teachers, and mentors and also additional resources needed that are not currently available through the website.  Also, there will be a constant effort of evaluating materials to expand the information made available through the website. 
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Introduction

At a press conference on April 4, 2001, the Massachusetts Institute of Technology (MIT) gained national and international attention when it announced an “OpenCourseWare” (OCW) approach to higher education. Basically, MIT said all of its course materials, including lecture notes, course outlines, reading lists, and assignments would be made available on the World Wide Web for anybody to see and use (MIT, 2001). Rather than hiding course materials behind firewalls and in password-protected lockers, MIT’s courses would be open to the world.

“We see OCW as providing a way to share our thinking about the content of a modern curriculum in all the areas in which MIT excels.” One of the reasons given for this decision was to share with other academics and individual learners who may not have access to similar educational materials (MIT, 2001).  

A second reason for this decision was to advance knowledge. A professor of engineering indicated that by sharing his knowledge, he expected others to take his work, improve on it, and thus advance the field. This is similar to the “open source” approach used in computer science with Linux.

What is OpenCourseWare? OpenCourseWare refers to the educational materials that are made publicly available, without charge, usually via the Internet (Rappa, 2002). In the case of MIT, it is the course materials that are used in teaching the courses that will be made available, free of charge, to any user anywhere in the world. MIT courses themselves will not be offered online.

While MIT is to be lauded for their decision to move to “OpenCourseWare,” three agricultural education professors were already moving in this direction in the fall of 1999 and implemented the concept that included an online course with “OpenCourseWare” in the spring of 2000.

Development of an OpenCourseWare in Agricultural Education

Creating OCW for Adult Education in Agriculture was a multidimensional, intertwined project that sought to solve a problem common to all teaching disciplines and all institutions of higher education: the under-utilization of existing information technologies in the teaching and learning processes.

In the fall of 1999 the teaching faculty in the Department of Agricultural and Extension Education at North Carolina State University were struggling to survive. One professor had moved to the Dean’s office and another had left the university. This left two agricultural teacher educators to do the work of four, with growing undergraduate and graduate enrollments.

The defining moment that something different was needed was when Dr. Gary Moore realized he was scheduled to teach a graduate course in the spring of 2000 that would normally be taught by one of the departed professors. The problem was that he hadn’t taught the course for at least twenty years and he realized his knowledge was not current. He was aware that individuals in agricultural education programs at other universities were teaching similar courses. He also recognized that the WWW opened up new possibilities for collaboration. Thus, the idea to develop an online course “Adult Education in Agriculture” to be shared and staffed by a team of agricultural educators from different universities was born.

E-mail was sent to the AAAE listserv describing the idea and soliciting potential collaborators. Based upon the response it was decided to involve two other individuals in the venture. Dr. Gary Wingenbach at Mississippi State University was selected because of his experience in teaching adults as an extension educator and in international adult education activities. Dr. James Smith at Utah State University rounded out the team. Dr. Smith was a new Ph.D. involved in teaching an adult education class at USU, but also brought twenty years of experience teaching and working with adults in church ministry. The team leader, Dr. Moore, had conducted a robust adult education program as a high school agriculture teacher in Ohio.

The team met in Orlando, FL at a professional conference in December of 1999. Each team member brought materials, books, past course outlines, etc. to share. During the meeting a topical course outline was developed, a text and readings were identified, course assignments were formulated, and course responsibilities were assigned. After the conference, the team members returned to their respective campuses and worked diligently to get the course ready to go online.

A field test of the online course was launched in January of 2000. Because of the lead-time necessary to schedule courses, it was available for credit only at North Carolina State University. Sixteen students were enrolled. All three professors actively participated in the course, but Dr. Moore was the lead instructor. Each team member developed a third of the lessons. Students provided very positive feedback regarding the course, delivery, and contents. The main concern expressed by students was the amount of work involved in completing the course.

The OCW course was fully implemented as designed when taught the second time in the spring of 2001. Four universities offered the course under their own course number.  Students pay tuition at the home institutions for graduate credits at their respective schools.  That way the student’s graduate transcript reflects efforts at their university.  Dr. Smith had accepted a position at Texas Tech University, adding a fourth university to the original group. Dr. Gary Straquadine assumed responsibility for the course at Utah State. Each student enrolled in the course at his or her own institution. Forty-six students from four universities were enrolled in the course with Dr. Gary Wingenbach serving as the lead instructor. Based on formative and summative evaluations, Dr. Wingenbach made adjustments and improvements to the lessons.

In the spring of 2002, Dr. Smith at Texas Tech University serves as lead instructor. Twenty-four students are taking the course at three universities, North Carolina State University, Utah State University, and Texas Tech University. Dr. Wingenbach accepted a position at Texas A&M University and the class is not being offered at Mississippi State. Dr. Smith has made additional course edits for this semester. The course including description, requirements, class modules, objectives, instructional activities and assignments is located at http://www.cals.ncsu.edu/agexed/aee523/index.html.

Benefits, Implications, and Conclusions

The formation of an effective OCW requires a groundswell of motivation for establishing contacts throughout several professional levels, creating a focus of advanced study, solidifying the purpose of the OCW, standardizing the Web authoring process and providing follow-up and feedback to OCW members over the course of the project. Perspectives and experiences from North Carolina, Mississippi, Utah, and Texas were intertwined to formulate a unique learning environment for graduate students enrolled in this OCW course. Online discussions via chat rooms centered on real-world case studies, experiences and research projects spanning Adult Education in Agriculture. 

Additional conclusions include:
· Course quality is high because OCW allows other educators to scrutinize course materials, leading to continuous course improvements and a quality product.

· It is a course that reaches across geographical and organizational boundaries that is available year round, whenever students or other interested individuals may need it.

· Students enrolled in this course benefited by gaining new perspectives in Adult Education in Agriculture through the experiences, discussions, exercises, and relationships.
· This collaborative effort has provided an excellent use of faculty resources. 

· Materials are being used nationally and internationally.

The educational importance in this project is measured by the maximization of Internet technologies used by students, practitioners, educators and the general public in their quest to learn about Adult Education in Agriculture. It is expected that the unique collaborative efforts in creating and administering the Adult Education in Agriculture course will stimulate future educational OCW throughout the profession.
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Student portfolios have been shown to be valuable assessment tools and useful for demonstrating experience to potential employers.  Substantial literature has shown the value of portfolios in teacher education, portfolios have long been used in arts to document achievement and the Council for Agricultural Science and Technology noted their value to science professionals.  Recently, a number institutions and individuals have been using electronic portfolio systems.  Many of these efforts have been implemented using web pages (HTML) created directly by the portfolio authors.  

At California State University, Fresno the departments of Food Science and Nutrition, and Plant Science discussed using student portfolios for departmental assessment and by potential employers.  The department of Animal Science and Agricultural Education wanted to create portfolios as part of the pre-service training program in agricultural education.   A web-based solution was designed to allow maximum accessibility and minimal maintenance. In order to keep samples of student work for longitudinal assessment an electronic solution was sought.  The ideal system would store student portfolios for a period of least five years and allow retrieval for comparison upon demand.   The data storage requirements for such a system were determined to be modest by current data processing standards (less than 5-10MB per student).

To meet this need a web-based electronic portfolio system was designed and created that allowed students to maintain their own portfolio on a central web server.  Rather than having students develop web site the system was envisioned and a repository for student work with tools to organize and retrieve their portfolio items.  The following design criteria was developed: 1) all maintenance of the system should be web-based, 2) security would be needed at the student and department faculty levels to protect the integrity of the portfolios, 3) the system needed to be flexible enough to handle multiple departments and majors, 4) since no budget was allocated for the project development costs needed to be minimal, 5) portfolios had to accessible by students, faculty, and the public, and 6) maintenance should be minimal. 

The portfolio was implemented with three basic access modes and options:  students, faculty, and public.  The student options allow the student to create a portfolio and manage portfolio items.  The initial portfolio contains a short biography that the student is encouraged to keep current.  Any electronic file can be uploaded to the system and students are encouraged to add items to portfolio in formats that are commonly accessible.  The faculty options allow selection and viewing of portfolios and portfolio items by major as well as marking portfolios as inactive and portfolio items as graded.  Public access is given to active portfolios and to those items the granted access by the student.  Portfolio items may not be deleted once graded (stored for longitudinal review), however the student controls public access so a graded item may be marked as private and replaced with a public item.  The portfolio system was designed to allow seamless public access from department home pages or other web pages by department or major. 

The system has been implemented around a customizable (by major) list of portfolio items that are assigned as a part of required core classes.  A portfolio item consists of a title, a description of the item, and an uploaded file.  Students are encouraged to include in the description a brief narrative that describes the file and the context or meaning of the work.  Students are free to add additional items that they feel are useful.  Students may also generate a table of contents for use in a traditional portfolio (non-electronic) and are encouraged to use the system as repository for their work.  Students can retrieve portfolios items from the system for modification by using the browser’s “Save As” function.  

Currently, the Animal Science and Agricultural Education department is using the system to create employment portfolios for undergraduate and fifth year agricultural education students.  Students are placing research papers, resumes, lesson plans, and presentations in their portfolios as part of their assigned work in the core agricultural education courses.  Students have generally found this to be a simple task.  The faculty have found that portfolio items are easy to retrieve and review.  At this time the portfolio software is maturing and functions well, but we will continue to make modifications as the students and faculty gain more experience.
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Educators are constantly challenged to provide instruction that is relevant, current and designed to encourage students to think critically and explore relationships. The National Science Standards call for the teaching of scientific inquiry, challenging all teachers to look for ways to enhance higher order thinking skills. Such a tool now exists on desktop computers across the country.  The tool, geographic informational system (GIS) allows the user to use real world data, often collected by the user using a Global Positioning System (GPS), to reveal relationships, patterns and trends not visible with any other software.  Now with the ability to collect information on-the-go from combines, fertilizer spreaders, chemical sprayers and even tractors there exists a world of local data, regional, national and world data that can be used to greatly enhance student learning.


GIS is a field worth exploring - there are 50 per cent more GIS jobs available than there are trained people to meet them (Alibrandi, 2001).  Some crop insurance companies are requiring that all fields covered by crop insurance be mapped using GPS.  Precision agriculture is quickly finding applications from yield mapping to auto guided equipment.  The application of all these technologies is based on an understanding of GPS and GIS.

 How do agricultural education instructors bring this high cost technology and appropriate data sets into their classrooms?  The Upper Midwest Aerospace Consortium (UMAC) Education PARC (Public Access Resource Center) members recognized, in 1998, that a need existed for a case study, which would involve real agricultural data.  Also, the five states in the UMAC region, while in the upper Midwest part of the United States, have many climatic similarities, there were unique cropping systems being used.  There are a number of different geographic conditions influencing these cropping systems.  Hence, a vision emerged that a data set was needed that would involve actual field data from production farms in Montana and South Dakota.  This data set would complement and be used with Prairie to Mountain Exploder, a five state data set that had recently been published by EdPARC.

Methodology


The authors worked with Agricultural PARC scientists, who were working with selected producers and research station fields to conduct field research in precision agriculture.  One field in South Dakota was identified and three fields in Montana were selected as data sources.


By working with researchers and producers, actual field data from 1996 to 2001was collected and processed into ArcView shape files.  GIS projects using ArcView were developed and pilot tested.  Each of the projects contains a set of written instruction describing how to build an ArcView project from the data set or to use the completed projected that is provided.  A series of inquiry activities were built into the instructions.  For example, what was the effect of the wildoat population on a given soil type, or on the crop yield?  If a chemical was applied to control the wildoats, what was its effect?  Similar questions and inquiry problems were developed for weeds, protein, soil type, soil characteristics, climatic conditions, fertilizer applications, and yield.  Recently, remote sensed and NDVI (Normalized Deviation Vegetative Index) images have been added to the data set.


Concurrently, EdPARC began delivering four-day workshops to teachers across the region to teach principles of GIS.  In Montana and South Dakota over 200 public school teachers have received four days of instruction in ArcView GIS software.  Many of these teachers have introduced students to GIS.  Participation in the workshop required that there be at least two teachers from a school.   Teachers from different disciplines were desired so that they could interact and learn from each other when back at the local school.  The cost of the workshop was multilevel.  A fee of $300 was charged for the first two teachers from a school with an additional fee of $100.00 per person above the first two.  If the schools wanted a GPS receiver and down load cable, the fee was $500.00

Results

It is estimated that over 10,000 students have been exposed to GIS in these two states. With the development of the Case Study in Precision Agriculture, students and teachers are able to inquire into a number of variable influencing regional crop production.  They can demonstrate, using real data, the effects of climatic, cropping systems practices and soil characteristics on regional crop production.


Presentations have been made to agriculture teachers, teacher educators and producers using the data set.  Schools were involved in pilot testing of some of the instructional materials.
Future Plans

GIS workshops will continue to be offered under the current format with the case study data set being used and projects demonstrated.  Production data will continue to be collected and prepared for later inclusion into the data set.  The data set will be made available on the UMAC website in the future.  

Resources

The resources for the development of this data set came from an UMAC grant from NASA. The school site license for ArcView was provided by ESRI, to EdPARC (Education Public Access Resource Center of the Upper Midwest Aerospace Consortium (UMAC), with the understanding that specific ArcView concepts would be taught in the workshops and that the software would only be used for educational purposes within the school.
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