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An Agricultural Mechanics Project Plan Format
Introduction
The need for agricultural mechanics teachers has exceeded the supply of skilled teachers and has resulted in the hiring of teachers with fewer skills. Anecdotal evidence suggests that many teachers choose projects based on convenience and commonly do not take a holistic look at how the mix of projects meets standards and student learning outcomes (SLO).  Burris, Robinson, and Terry (2005) found that pre-service teachers believe that project planning is important, but they were not well prepared in this area.  Burris et.al. (2010) found that teachers did not feel confident to teach agricultural mechanics.  The pieces of the project planning process can be found in references such as Bear & Hoerner (1986), state standards (California Department of Education, 2006) and in agricultural mechanics textbooks but are not found together in curriculum resources.  Good project development is a blend of the desired SLO and available tooling in the facilities.  In reality the confidence to teach a particular skill also influences project selection.

Commonly existing projects need to be altered to fit the desired learning outcomes and fit the available tooling in the shop.  To help meet these needs a project plan template was developed to aid teachers in choosing projects to meet specific standards, provide tips for teaching the skills, and suggest alternative tools for project construction.  The same Format is being used in pre-service training to guide prospective teachers in these aspects of project development.  The development of project plans in the Format guides these pre-service students to develop a much more complete plan than is required for common lesson plans.  
How it Works
The Format contains the following sections designed to provide all the information needed to add the project to the curriculum and deliver the lesson.
· Description of the project.
· Materials and Tool ID.
· Directions for building the project.
· Project plans which include a photo of the completed project and a CAD drawing. CAD drawing is also provided in editable format. 
· Student worksheets that are suitable for printing, but can be edited by the teacher. 
· Grading Rubric.
· Teacher Notes with: standards, objectives, options for the project construction listing alternative tooling, safety review for the teacher to use, project time estimate for both a demonstration and student construction, demonstration notes for the teacher with professional “tips”, and a bill of materials worksheet that is an embedded Excel spreadsheet that can calculate a bill of materials with common material sizes and the number of students in the course.
Projects were delivered in MS-Word format to encourage teachers to edit to suit their own needs. The Format was used to develop project plans in an agricultural mechanics teaching methods course.  Students commonly struggled with the same issues that confront practicing teachers, but in the context of the methods course they were able to work through these issues.  The exercise forced students to examine what learning outcomes were being met by the project and what alternative ways a project could be constructed, as well as how altering the project might actually better reinforce their objectives and student learning outcomes.  Students are given an assignment that starts with one or more student learning outcomes and asked to choose a project that they believe will achieve the SLO.  These are discussed and most of the time the project can actually achieve additional SLO.  Students then, in stages, develop and refine the plan to fill in and complete the Format.  At each stage they present to the class and the class will discuss their work and offer suggestions.  Students build their project as a test of their plan and to obtain a photograph of the project for the plan.  The final assignment is to deliver the complete plan in its entirety and share with the other members of the class.  The class members then receive copies of these plans to add to their personal library. 

A number of projects in the Format were used as the basis to train teachers at an eight hour summer in-service.  The in-service covered the aspects of projects presented in the Format, taking a “found” project such a sawhorse sold by Home Depot and developing it into project in the Format.  A hands-on component was included consisting of building two projects using the Format as a resource.
Results
The Format worked well to engage students in all aspects of project based agricultural mechanics instruction.  Students often needed help in creating a CAD drawing since few had this skill or access to CAD software.  

The eight hour (two half days) in-service with 22 teachers received good evaluations.  A poll of these teachers found that they were new teachers looking to enhance their agricultural mechanics skills, new teachers that were actually teaching agricultural mechanics, or experienced teachers new to teaching agricultural mechanics.  Teachers found the directions more helpful than those found in texts and other common sources and more supporting of the teaching process.  Teachers were guided to build several of the projects using the Format and then present the project to the other teachers to test their ability to teach using the project.  The hands-on component of the workshop was well received and was a confidence building experience. 
Future Plans/Advice to Others
In the initial use of the Format students were given a few larger assignments (multiple parts of the Format) and in some ways this was too much.  Breaking the assignments into smaller pieces may help focus their efforts and improve their understanding.  Conversion of plans to this Format can be time consuming.  Using undergraduate students to create the plans helps but editing is generally required.  Not all student efforts were worthy of publication.  An ad hoc committee of agricultural mechanics teachers is in the process of creating more plans in this Format targeted directly at the commonly taught Introduction to Agricultural Mechanics classes.   We will continue to add to our library of plans in the Format and post them to our curriculum website (http://www.calaged.org/ResourceFiles/Curriculum/AgMechanics/Projects.htm).  
Costs / Resources
The development of projects in the Format has little direct cost beyond the project development time and small material costs (most projects are less than five dollars).  However, a good plan with a CAD drawing and all the component parts can take considerable time.  Using student work as a basis of the plan development helps reduce the development cost.  The workshop had direct expenses to build two projects which was less than $8 per person. 
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