AGRICULTURAL POWER 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 servicing agribusiness technical equipment and facilities, including computers, specialized software, power units, machinery equipment, structures and utilities.

Typical instructional activities include hands-on experiences with agricultural power units; 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 Power Mechanics
Lesson 1—Identifying Basic Areas of Agricultural Power Mechanization

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


1. Identify the different areas of agricultural power mechanics.


2. Identify careers available in agricultural power mechanics.


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

Lesson 2—Identifying Hazards in Agricultural Power 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 power 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 mechanics.

Lesson 3—Using Personal Safety in Agricultural Power 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—Exploring Careers in Agricultural Power Mechanics 
Student Learning Objectives. Instruction in this lesson should result in students achieving the f
ollowing objectives:


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


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


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

B. Electrical Systems

Lesson 1—Introducing Electricity and Electrical Safety

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


1. Explain electricity and the kinds of electricity.


2. Explain how electrical service is provided.


3. Define the terminology used in electrical work.


4. Identify and use the safety practices that should be observed in doing electrical work.

Lesson 2—Exploring the Science of Electricity

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


1. Relate electricity to the structure of elements and atoms.


2. Explain conductors, insulators, and semiconductors.


3. Explain the conventional and electron theories of electrical 
current flow.


4. Describe how electricity can be generated by friction, heat, light, chemical reactions, and   

    magnetism.

5. Describe the difference between and applications of direct 
current (DC) and alternating current  
                   (AC) electricity.
Lesson 3—Measuring and Calculating Electricity

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


1. Define and safely measure voltage, amperage, resistance, watts, kilowatts, and kilowatt-hours.


2. Solve circuit problems using Ohm’s Law.


3. Describe the mathematical relationship between voltage, amperage, and watts in AC circuits.


4. Determine the cost of various electrical devices, knowing their wattage rating and the cost of  
                   electricity.
Lesson 4—Identifying Electrical Tools and Equipment

Student Learning Objectives. Instruction in this lesson should result in students achieving the ollowing 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 5—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 voltage.

Lesson 6—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.

Lesson 7—Selecting and Maintaining Electric Motors and Controls

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


1. Identify and explain the advantages of electric motors.


2. Describe factors to consider in selecting electric motors.


3. Describe the basic parts of an electric motor.


4. Discuss the basic types of electric motors and their differences.

Unit C        Agricultural Power Systems

Lesson 1—Understanding Principles of Operation of Internal Combustion Engines

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


1. Define internal combustion engine and explain its principal 
parts.


2. Describe the four events of the internal combustion engine.


3. Explain the differences in operation of four-stroke and two 
stroke internal combustion engines.


4. Classify internal combustion engines.

Lesson 2—Identifying Engine Systems and Their Components

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


1. Identify the three broad categories of internal combustion engine systems.


2. Identify the components of the primary or compression system.


3. Describe the components of an engine’s operating system.

Lesson 3—Measuring Engine Components and Specifications

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


1. Identify measuring and testing equipment for internal combustion engines.


2. Identify the specifications of an internal combustion engine.


3. Explain four major specifications to be checked on small engines.

Lesson 4—Applying Preventive Maintenance Practices

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


1. Explain the importance of preventive maintenance on engines and equipment.


2. Explain the safety practices to follow when servicing equipment.


3. Identify common maintenance practices associated with major engine systems.

Lesson 5—Using Multiple Cylinder Engines

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


1. Explain general maintenance guidelines associated with multiple cylinder engines.


2. Describe the concept of power as it relates to multiple cylinder engines.


3. Discuss common maintenance practices associated with multiple cylinder engines.


4. Describe the operating characteristics of a diesel engine.

Lesson 6—Using Hydraulic Systems

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


1. Define hydraulics and explain its major operating systems.


2. Discuss the basic principles of hydraulics.


3. Describe the primary components of a hydraulic system.


4. Describe the advantages and disadvantages of hydraulic systems.

Lesson 7—Using Pneumatic Systems

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


1. Define pneumatics and explain the major parts of a supply system.


2. Describe the purpose of a flow meter.


3. Explain the safety practices for pneumatics.

D. Agricultural Equipment Systems

Lesson 1—Understanding Applications of Fluids and Lubricants in Agricultural Equipment

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


1. Identify the fuels that are used in agricultural equipment and their characteristics


2. Describe the selection and storage of fuels for agricultural equipment.


3. Identify the lubricants that are used in agricultural equipment and their characteristics

Lesson 2—Operating, Calibrating, and Maintaining Agriculture related to your Program Systems

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


1. Describe the principles of the Agriculture systems.


2. Explain the operating principles of the systems used in agriculture.


3. Describe the calibration of the systems used in agriculture.


4. Explain the maintenance of the systems used in agriculture.

Unit E. 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 F. 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.

G. 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.
