AGRICULTURAL STRUCTURAL MECHANICS 
COURSE CODE:  TBD
COURSE DESCRIPTION:

The courses in Agricultural Mechanics are designed to qualify the student completing the courses for job entry into farm, business, or industrial phases of agricultural mechanics or to continue advanced training in post high school education.  A combination of subject matter and activities is designed to teach technical knowledge and skills for entry-level positions in selling, selecting, and constructing structures and utilities.

Typical instructional activities include hands-on experiences with the planning and selection of materials for the construction of agricultural facilities; the mechanical practices associated with irrigation and water conservation; erosion control; metal fabrication; participating in personal and community leadership development activities; planning and participating in FFA activities.  This is a list of core competencies to be completed in one year by each student enrolled in these courses.  The teacher may select additional competencies based on a local needs assessment.
This course is a component of the following Agriculture, Food and Natural Resources Pathways:

· Agricultural Mechanics and Technology
OBJECTIVE:

Given the necessary equipment, supplies, and facilities, the student, upon completion of the prescribed number of instructional hours, will be able to successfully complete the following core competencies.

Credits:   1 unit

Unit A. Introduction to Agricultural Structural Mechanics

Lesson 1—Identifying Basic Areas of Agricultural Structural Mechanization

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Identify the different areas of agricultural structural mechanics.


2. Identify careers available in agricultural structural mechanics.


3. Identify the important physical science areas in agricultural structural mechanics.

Lesson 2—Identifying Hazards in Agricultural Structural Mechanics

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Identify the three conditions necessary for combustion.


2. Explain how to prevent fires in agricultural structural mechanics.


3. Identify the different classes of fires and the different types of fire extinguishers.


4. Describe the proper use of fire extinguishers.


5. Describe the different types of burns that can occur in agricultural structural mechanics.

Lesson 3—Using Personal Safety in Agricultural Structural Mechanics

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain how to create a safe place to work.


2. Describe what each safety color means and where it is used.


3. Describe how to select appropriate protective clothing and devices for personal protection.

Lesson 4—Understanding Construction Codes

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Describe the reason for building codes.


2. Explain the different types of building codes.

Lesson 5—Exploring Careers in Agricultural Structural Mechanics

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain the importance of agricultural structural mechanics to the industry of agriculture.


2. Identify the major areas of specialization within agricultural structural mechanics.


3. Identify the skills needed to be successful in a career in agricultural structural mechanics.

Unit B. Construction Systems

Lesson 1—Planning and Designing Projects

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain how to read project plans and blueprints.


2. Explain how to draw project plans.


3. Discuss the development of a cutting list and a bill of materials.

Lesson 2—Using Hand Tools

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Discuss how to select hand tools.


2. Identify and explain how to use layout tools.


3. Identify and explain how to use cutting, shaping, and boring tools.


4. Identify and explain how to use holding and turning tools.


5. Identify and explain how to use driving and wrecking tools.

Lesson 3—Using Power Tools

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain and compare the power sources used for power tools.


2. Discuss power tool safety.


3. Explain how to operate portable power tools.


4. Discuss the operation of stationary woodworking power tools.

Lesson 4—Caring for and Reconditioning Construction Tools

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Discuss the selection of tool sharpening equipment.


2. Explain the sharpening of hand tools.


3. Discuss the replacement of tool handles.


4. Discuss the proper care and storage of tools.

Lesson 5—Planning and Placing Concrete

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Describe how to plan the job.


2. Discuss preparation for the concrete pour.


3. Explain placing, finishing, and curing concrete.

Lesson 6—Selecting Lumber

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain how to produce and process lumber and wood products.


2. Discuss the grading and selection of lumber.


3. Explain the process of sizing, buying, and storing lumber.

Lesson 7—Framing Agricultural Structures

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Discuss designing for building strength.


2. Discuss and compare building shapes.


3. Discuss and compare framing systems.


4. Explain how to identify building framework components.


5. Explain how to lay out rafters.

Lesson 8—Roofing Agricultural Structures

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:

1. Explain the application of asphalt and fiberglass roofing materials.

2. Explain the application of metal roofing materials.

Lesson 9—Preparing Surfaces and Selecting Paints/Preservatives

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain how to plan the work and assemble the tools and  supplies.


2. Explain how to prepare surfaces for painting.


3. Explain how to select paint and preservatives.

Lesson 10—Selecting Applicators and Applying Finishes

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain how to assemble painting supplies.


2. Explain how to select and use paint brushes.


3. Explain how to select and use paint rollers, edgers, and paint pads.


4. Explain how to select and use paint sprayers.

Lesson 11—Understanding and Designing Plumbing Systems

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Define the plumbing system and show how it works.


2. Discuss how to design a plumbing supply system.


3. Discuss how to design a plumbing drain-waste-vent system.

Lesson 12—Working with Plastic Pipe

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Discuss how to select plastic pipe and fittings.


2. Discuss how to measure, mark, cut, and join plastic pipe.

Lesson 13—Maintaining and Repairing Plumbing Systems

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain how to prevent and solve drain problems.


2. Demonstrate how to maintain water heaters and bathroom stools.


3. Discuss how to repair faucets and leaky lines.


4. Describe how to prevent frozen pipes and how to thaw frozen pipes.

Unit C. Metal Fabrication

Lesson 1—Applying Heat Treating Processes

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Identify the tools and equipment used for hot metal work.


2. Explain the processes of measuring and holding metal.


3. Describe the methods of heating, cutting, squaring, drawing out, upsetting, bending, twisting, and  

    punching holes in hot metal.


4. Describe the heat treating processes: hardening, tempering, and annealing.


5. Identify the safety practices to follow when working with hot metal.

Lesson 2—Applying Cold Metalworking Techniques

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Identify the types of steel stock.


2. Identify the tools used in cold metal work.


3. Describe how cold metal stock is marked, bent, shaped, cut, drilled, filed, and punched.


4. Describe the methods used in tapping, threading, bolting, and riveting metal.


5. Identify safety practices that should be observed in working with cold metal.

Lesson 3—Applying Fuel Gas Welding (FGW) Processes and Techniques

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain the fundamentals of fuel gas welding.


2. Explain how to select fuel gas welding equipment and supplies.


3. Describe how to set-up fuel gas welding equipment.


4. Explain how to operate fuel gas welding equipment.


5. Describe fuel gas welding techniques.

Lesson 4—Using Metal Cutting Processes and Techniques

Student Learning Objectives. Instruction in this lesson should result in students achieving the ollowing objectives:


1. Identify the equipment used when cutting cold metal.


2. Describe the processes and techniques used when cutting cold metal.


3. Identify the equipment used when cutting hot metal.


4. Describe the processes and techniques used when cutting hot  metal.

Lesson 5—Applying Shielded Metal Arc Welding (SMAW) Techniques

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain the fundamentals and developments of shielded metal arc welding.


2. Describe how to select shielded metal arc welding equipment and supplies.


3. Explain how to prepare metal for welding.


4. Describe the procedures and techniques for shielded metal arc welding.

Lesson 6—Applying Metal Inert Gas (MIG) Welding Techniques

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain the advantages of the metal inert gas (MIG) welding process.


2. Describe the equipment, types of shielding gases, and electrodes used in the MIG welding  

    process.


3. Describe the types of metal transfer patterns used in MIG welding and relate their applications.

Lesson 7—Applying Tungsten Inert Gas (TIG) Welding Techniques

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain the advantages and developments of the Tungsten Inert Gas (TIG) welding process.


2. Describe applications for the Tungsten Inert Gas (TIG) welding process.


3. Explain how the Tungsten Inert Gas (TIG) welding process 
works.

Unit D. Technology Systems

Lesson 1—Determining the Role of Precision Technologies

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain precision farming.


2. Describe the benefits of precision farming on agriculture.

Lesson 2—Understanding Global Positioning Systems (GPS)

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Describe how satellites can be used to determine the position of objects on earth.


2. Describe how GPS satellites are used to navigate variable rate applications of agricultural inputs.

Lesson 3—Understanding Geographic Information Systems (GIS)

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain a Geographic Information System (GIS).


2. Describe what types of data are included in a GIS.


3. Describe how GIS information can be used as a management tool.

Lesson 4—Understanding Remote Sensing Technology

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain remote sensing.


2. Describe how remote sensing systems gather data on agronomic crops.


3. Explain how precision farming uses remote sensing.

Unit  E. Electrical Systems

Lesson 1—Identifying Electrical Tools and Equipment

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Identify and explain the use of service-entrance equipment and conduit.


2. Describe advantages and disadvantages of circuit breakers and fuses.


3. Identify and explain the use of outlet and device boxes.


4. Identify and explain the use of lamp holders, switches, and controls.


5. Identify and explain the use of receptacles, wall plates, and box covers.


6. Identify and explain the use of miscellaneous equipment.

Lesson 2—Comparing Single-Phase and Three-Phase Systems

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Describe the primary difference between single-phase and three-phase current.


2. Describe advantages and disadvantages of three-phase current as compared to single-phase  
                   current. 

3. Explain the differences between delta-connected, open delta-connected and wye-connected  
                  transformers and their resulting 
voltages.

Lesson 3—Wiring Circuits

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Differentiate between branch and feeder circuits and describe the wiring of 120 volt and 240 volt  

                  .branch and feeder circuits, including color coding and polarity requirements

2. Explain wiring materials and installation methods as well as plan and wire circuits to function as  
                                                specified.
Unit  F: Soil and Environmental Technology Systems

Lesson 1:  Understanding Land Measurement and Legal Descriptions

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:

1. Explain the purpose of land measurement and legal descriptions.

2. Identify the systems of land measurement and legal description used in the United States.

3. Discuss the causes of irregular townships and sections.

Lesson 2:  Using Surveying Equipment

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:

1. Explain the proper use of the equipment for a taping exercise.

2. Explain the proper use of the hand sighting level.

3. Explain the proper use of the tripod level.

4. Explain the proper way to read a leveling rod.

Lesson 3:  Applying Profile Leveling Techniques

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:

1. Explain the important aspects of keeping survey notes for a profile survey.

2. Explain the steps involved in completing a profile survey exercise.

3. Explain how to calculate allowable error in a survey exercise.

Lesson 4:  Applying Differential Leveling Techniques

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:

1. Explain the important aspects of keeping survey notes for a differential survey.

2. Explain the steps involved in completing a differential survey exercise.

3. Explain how to calculate allowable error in a survey exercise.

Unit G. SUPERVISED EXPERIENCE IN AGRICULTURE


Lesson 1. Keeping and Using SAE Records

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:




1. Explain how SAE records are organized.




2. Identify the procedures to making entries in the SAE records.




3. Explain how to summarize and analyze the SAE records.



Lesson 2. Making Long Range Plans for Expanding SAE Programs

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:




1. Identify the factors that should be considered in expanding an  SAE program.




2. Explain how placement and ownership SAE programs may be expanded.

Unit  H. DEVELOPING LEADERSHIP SKILLS IN AGRICULTURE

Lesson 1. Planning and Organizing an FFA Meeting

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain how to plan a meeting and develop the order of business.


2. Describe how to set up the meeting room.


3. Explain the parliamentary procedure used in an FFA meeting.

Lesson 2. Developing an Awareness for Your Community

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Describe the meaning and importance of community service.


2. List and identify community service organizations.


3. Explain how FFA members can be involved with community improvement and development.

Lesson 3. State FFA Degree

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:

1. List the requirements for the State FFA Degree.

2. Explain how a FFA member can obtain the State FFA Degree.

Lesson 4—Organizing and Presenting a Persuasive Message

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain the steps in preparing a persuasive message.


2. Describe delivery techniques in a persuasive message.

Unit  I  Gaining Employment

Lesson 1—Developing Goals

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain the process of goal setting.


2. Describe the terms and types of goals.


3. Explain some aspects of effective goals.

Lesson 2—Finding a Job

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Describe information sources for job opportunities.


2. Develop a system to evaluate job openings.

Lesson 3—Applying for a Job

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain how to research a job opportunity.


2. Describe two methods of applying for a job.


3. Identify the common types of information requested on a job application form.

Lesson 4—Writing a Résumé and Letter of Application

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Explain the purpose of a résumé.


2. List the main items that should be included in a résumé.


3. Describe the purpose of a letter of application and its primary elements.

Lesson 5—Using Communication Skills in Appropriate Situations

Student Learning Objectives. Instruction in this lesson should result in students achieving the following objectives:


1. Understand the role of communication skills in the workplace.


2. Understand how to present a problem to a supervisor.


3. Identify the techniques used in requesting information from a supervisor.


4. Explain the role of written communication in an agribusiness.
