[image: image1.jpg]Cl=

career + technical education




[image: image2.png]



	Agricultural Power Mechanics

	

	CIP Code: 010205
	Total Framework Hours up to: 360

	Course: Agricultural Power Mechanics I & II
	Exploratory 


	Career Cluster:  Ag/Food/Natural Resources  Cluster Pathway:  Power/Structures/Natural Resources

Date Last Modified:  10/15/2010   

	Unit 1: Fundamentals of Power Mechanics

	Performance Assessments
SAE.01. This course will include instruction in and Student involvement in Supervised Agriculture Experience Projects (SAE).

STANDARDS AND PERFORMANCE INDICATORS
Performance Indicator:  SAE.01.01. The Students will establish and conduct Supervised Agriculture Experience Projects (SAE) as an integral part of an Agriculture Education program.. This information is taught at the beginning of the course.                                                          Total Learning Hours: 5 to 10 hours  

Level I=Basic Level II=Core   Level III=Advanced                               
Standards

Level I, II, III
                                                                  Performance Indicators

SAE.01.01.a.

Explain the history of SAE.

SAE.01.01.b.

Explain the benefits of SAE projects to skill development, leadership and career success.

SAE.01.01.c.

Explain the connection between SAE and FFA.

SAE.01.01.d.

Explain the five types of SAE. (Entrepreneurship, Placement, Research, Exploratory, Improvement)

SAE.01.01.e.

Explore ideas for SAE projects.

SAE.01.01.f.

Explain how SAE projects support academic achievement.

SAE.01.01.g.

Select and establish an SAE project.

SAE.01.01.h.

Explain and keep records on established SAE projects.

SAE.01.01.i.

Explain SAE project Supervision, visitation and assessment.

SAE.01.01.j.

Explain how SAE projects benefit the community.

SAE.01.01.k.

Seek recognition for SAE project accomplishments.

SAE.01.01.l.

Explain the three circle concept for SAE, FFA Leadership, Classroom/Laboratory in an Agriculture Education program.



	Performance Assessments:  
1) Students will explain and apply concepts and theory(s) related to agricultural power mechanic vehicles.

2) Students will gain full awareness of the precautions necessary and the danger inherent in a shop environment.

3) Students will maintain the functioning of a safe and clean working community.
4) Students must pass both written and hands on safety performance assessments to use any hand or power tools. 

5) Students will apply what they have learned about using these tools by performing skills and projects as assigned.
6) Students will be able identify and distinguish common power mechanic components/assemblies, understand how these items are produced, and understand the basic dynamics of the function and operation.


	STANDARDS AND COMPETENCIES

	Standard: 1 – Students will develop an understanding of the characteristics and scope of agricultural mechanics technology.

	Competencies 
	Total Learning Hours for Unit: 180 hours

	1.1
	Understand standard (SAE) United States measurement(s) and cross-reference to metric units. 

	1.2
	Develop dexterity making quick and consistently accurate measurements with common measuring tools used on power mechanics components (rule, caliper, micrometer, depth gauge). 

	1.3
	Understand and distinguish between the standard units of linear and cubic dimension(s), and be able to calculate volume and displacement.

	1.4
	Understand the concept of angles and their measurement in degrees, with an emphasis on 45o and 90o angles.

	1.5
	Understand that a large part of the accuracy of any measurement is that the instrument used correctly and the line of vision of the person making the measurement.

	1.6
	Develop dexterity making quick and consistently accurate measurement(s) with an appropriate tool(s) on power mechanics components(s).

	1.7
	Utilize the understanding that proper protection of the ones body in the shop including foreign material in the air and the need for ventilation. 

	1.8
	Illustrate the understanding of safe body mechanics, including lifting techniques and ergonomics.

	1.9
	Demonstrate that respect and insight into the dangers of every hand and power tools used in the shop defines every action that is taken either directly using a tool or being in the proximity of anyone else using a tool.

	1.10
	Demonstrate awareness of the constant dangers when working around moving parts and with electricity.

	1.11
	Develop community awareness by monitoring the safety of both one own activity, the activities of one’s proximate peers and the tools/machinery being used. This includes proactively and immediately reporting safety concerns to the instructor.

	1.12
	Develop clear differentiation between the appropriateness of behavior outside of a shop environment and that same behavior’s inappropriateness in the shop environment.

	1.13
	Plan, practice and participate actively with the rest of the class in a systematic emergency response program including basic first aid techniques, which would achieve OSHA compliance.

	1.14
	Illustrate proper handling, storage, maintenance and inventorying of tools/machines/supplies.

	1.15
	Illustrate leadership skills by being the shop manager in charge of overseeing all the departments of the shop.

	1.16
	Illustrate overall math and specific function/formula skills to solve problems related to power mechanics components/machines.

	1.17
	Illustrate awareness of safety concerns by working as a member of the class.

	1.18
	Illustrate shop community awareness by working as a member of the class performing assigned cleanup tasks. 

	Standard: 2 – Students will develop an understanding of the core concepts of agricultural power mechanics technology.

	2.1
	Select the most appropriate tool(s)/machine(s) for the adjustment/disassembly/repair/assembly of power mechanics components safely and effectively.

	2.2
	Demonstrate how to interpret information from technical manuals.

	2.3
	Demonstrate how to safely and properly disassemble a power mechanics component.

	2.4
	Demonstrate how to safely clean and properly prepare a power mechanics component for assembly/installation. 

	2.5
	Demonstrate how to safely support power mechanics components/assemblies.

	2.6
	Demonstrate how to safely move/transport power mechanics components/assemblies.

	2.7
	Demonstrate how safely and properly assemble power mechanics components/assemblies.

	2.8
	Demonstrate how to safely and properly join power mechanics components/assembles (welds, bolts, rivets, screws, adhesives). 

	2.9
	Demonstrate how to safely and properly torque fasteners on power mechanic components/assemblies.

	2.10
	Demonstrate how to safely and properly use cutting tools (saws, shears, thermal processes, files, abrasives) to make fitting adjustments to power mechanics components/assemblies.

	2.11
	Demonstrate how to apply a finish, being aware of the hazards of combustion as related to the fire triangle.

	Standard: 3 – Students will develop an understanding of the relationship among technologies and the connections between agricultural power mechanics technologies and other fields such as: chemistry, laser optics, material sciences, metallurgy.

	3.1
	Distinguish visually and by their physical properties of common power mechanics components/assemblies.

	3.2
	Distinguish the difference structural configuration (shapes) of common power mechanics components/assemblies.

	3.3
	Distinguish differences in structural integrity and strength characteristics of structural configuration (shapes) of common materials from which power mechanics components/assemblies are manufactured. 

	3.4
	Understand and utilize the effect(s) of heat on common power mechanics components/assemblies.

	3.5
	Understand that moisture/oils/solvents exposure may change characteristics of strength, durability, appearance and function of common power mechanics components and assemblies.

	3.6
	Observe the changes in common power mechanics components/assemblies due to reactions with the air, heat and light.

	3.7
	Observe changes in function/performance due to the treatment and/or reaction with heat/chemicals/air/moisture of common power mechanics components/assemblies/materials. 

	3.8
	Recognize the various uses of different metal elements from the periodic table for their specific properties in power mechanics applications.

	3.9
	Differentiate between new, rebuilt/remanufactured/used and unserviceable/scrap power mechanics components/assemblies. 

	3.10
	Demonstrate the use of devices which utilize lasers to operate/test/measure power mechanics components/assemblies.

	3.11
	Identify common types and grades of materials and fasteners used in power mechanic components/assemblies.

	3.12
	Distinguish solid materials from laminated and composite materials.

	3.13
	Identify common defects in materials which power mechanics components/assemblies are made from caused by environmental factors and/or forces of decomposition.

	3.14
	Identify that metals are tempered and hardened to perform various specialized functions.

	EALRs,  PEs,  Math and Science Standards (Taught & Assessed in Standards) 


	Science 

	
	1.1, 1.2, 1.3, 2.1 & 3.1

	Mathematics Standards

	
	M1.1, 1.4, 1.6, 1.8, 2.5, & 3.5

	SKILLS

	Leadership:  FFA and classroom activities will facilitate: 

	1.4
	The student will be involved in activities that require applying theory, problem solving, and using critical and creative thinking skills while understanding outcomes of related decisions.

	1.5
	The student will demonstrate self-advocacy skills by achieving planned individual goal setting.

	2.1
	The student will communicate, participate, and advocate efficiently in pairs, small groups, teams, and large groups in order to reach common goals.

	2.3
	The student will analyze the complex responsibilities of the leader and follower and demonstrate the ability to both lead and follow.

	3.7
	Plan program of work and SAE activities

	Employability: through this unit, students will have the opportunity to exhibit the following SCANS skills:

Identifies relevant details, facts and specifications;

Performs basic computations;

Uses quantitative data to construct logical explanations for real world situations;

Understands the role of occurrence and prediction of events;

Participates in conversation, discussion, and group presentations;

Asks questions when needed;

Uses imagination freely, combines ideas or information in new ways, makes connections between seemingly unrelated ideas, and perhaps goals in ways that reveal new possibilities;

Specifies goals and constraints, generates alternatives, considers risks, and evaluates and chooses best alternatives;

Discovers a rule or principle underlying the relationship between two or more objects that applies it in solving a problem.

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):

	X  Observe
X  Patterns

X  Sequence

 FORMCHECKBOX 
 Classify

 FORMCHECKBOX 
 Compare/Contrast

 FORMCHECKBOX 
 Predict
	 X  Cause/Effect

 FORMCHECKBOX 
 Fact/Opinion

 FORMCHECKBOX 
 Main Idea

 FORMCHECKBOX 
 Summary

 FORMCHECKBOX 
 Point of View

 FORMCHECKBOX 
 Analysis
	 FORMCHECKBOX 
 Finding Evidence

X Evaluation

 FORMCHECKBOX 
 Detect Bias

 FORMCHECKBOX 
 Inference

X Conclusion

 FORMCHECKBOX 
 Metacognition
	X Reasoning

X   Problem Solving

X   Goal Setting

 FORMCHECKBOX 
 Fluency

 FORMCHECKBOX 
 Elaboration

X  Flexibility
	X   Originality 

X   Risking

X  Inquisitiveness

 FORMCHECKBOX 
 Attending

X   Persistence

X   Precision

	Relevance to Work: - All citizens should have a basic understanding of Science, Mathematics, and Technology.




	Unit 2: Diagnosis and Repair 

	Performance Assessments:  

1) Students will master the fundamentals of interpreting diagrams and table of data.

2) Students will draft a plan of action to diagnosis a problem(s) with a power mechanics component/assembly.
3) Students will draft a plan of action to repair/correct a diagnosed problem(s) with a power mechanics component/assembly.
4) Students will explain when a power mechanics component/assembly is not economical to repair.
5) Students in will research a personal or school/community need for a particular power mechanics project, then draft plan to complete this project.



	Standard 4 – Students will understand the attributes of design/function of power mechanics components.

	Competencies 
	Total Learning Hours for Unit: 160

	4.1
	Explain the basic layout of a set of project plans as well the job specification documents.

	4.2
	Recognize and identify basic terms, abbreviations, line types, symbols and notes on a technical drawing diagram.

	4.3
	Interpret and follow technical diagrams and data table information. 

	4.4
	Measure and interpret dimensions/values from power mechanics components/assemblies

	4.5
	Read and interpret diagrams containing, detail views and schedules.

	4.6
	Identify, develop and complete cost estimate (parts only) for a power mechanics project.

	Standard 5 -  Student’s will develop an understanding of engineering design.

	5.1
	Accurately take off measurements of a component/assembly and record them in an appropriate record format.

	5.2
	Translate data from technical manuals into the tasks of repair/rebuilding power mechanics components and assemblies.

	Standard 6 – Students will develop abilities to apply the project planning/design process.

	6.1
	Research project parts/components/assemblies online.

	6.2
	Decide on a project that will fill a need for a family member or your self. 

	6.3
	Plan a power mechanics project that you can complete both in term of time and skills.

	6.4
	Check the details/costs/time requirement of a planned project with at least 2 of your peers.  Make necessary adjustments to the plan 

	6.5
	Check with instructor for feasibility of the power mechanics project.

	6.6
	Carry out the project.

	Standard 7 – Students will develop abilities to assess the impact of products and systems.

	7.1
	Discover a need for project in school or greater community.

	7.2
	Create plan for the “client” with actual costs and timeline included.

	7.3
	Calculate the labor cost would be for your project.

	7.4
	Attempt to “sell” project and price to “client”.

	7.5
	Conduct the project.

	EALRs,  PEs,  Math and Science Standards (Taught & Assessed in Standards) 


	Science

	
	1.1, 1.2, 1.3, 2.1 & 3.1

	Mathematics

	
	 M1.1, 1.4, 1.6, 1.8, 2.5 & 3.5

	SKILLS

	Leadership: FFA and classroom activities will facilitate:

	1.1
	The student will analyze, refine, and apply decision-making skills through classroom, family, community, business and industry (work-related0 experience.

	2.4
	The student will demonstrate skills that assist in understanding and accepting responsibility to family, community, and business and industry,

	3.7
	Plan program of work and SAE activities

	Employability: through this unit, students will have the opportunity to exhibit the following SCANS skills:

Identifies relevant details, facts and specifications;

Communicates thoughts, ideas, information, and messages in writing;

Performs basic computations;

Uses quantitative data to construct logical explanations for real world situations;

Understands the role of occurrence and prediction of events;

Participates in conversation, discussion, and group presentations;

Asks questions when needed;

Uses imagination freely, combines ideas or information in new ways, makes connections between seemingly unrelated ideas, and perhaps goals in ways that reveal new possibilities;

Specifies goals and constraints, generates alternatives, considers risks, and evaluates and chooses best alternatives;

Discovers a rule or principle underlying the relationship between two or more objects that applies it in solving a problem.

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):

	 FORMCHECKBOX 
 Observe
 FORMCHECKBOX 
 Patterns

 FORMCHECKBOX 
 Sequence

 FORMCHECKBOX 
 Classify

X  Compare/Contrast

 FORMCHECKBOX 
 Predict
	 FORMCHECKBOX 
 Cause/Effect

 FORMCHECKBOX 
 Fact/Opinion

 FORMCHECKBOX 
 Main Idea

 FORMCHECKBOX 
 Summary

X   Point of View

X   Analysis
	 FORMCHECKBOX 
 Finding Evidence

X   Evaluation

 FORMCHECKBOX 
 Detect Bias

 FORMCHECKBOX 
 Inference

 FORMCHECKBOX 
 Conclusion

 FORMCHECKBOX 
 Metacognition
	X   Reasoning

X   Problem Solving

 FORMCHECKBOX 
 Goal Setting

 FORMCHECKBOX 
 Fluency

 FORMCHECKBOX 
 Elaboration

X  Flexibility
	 FORMCHECKBOX 
 Originality 

 FORMCHECKBOX 
 Risking

X   Inquisitiveness

 FORMCHECKBOX 
 Attending

 FORMCHECKBOX 
 Persistence

 FORMCHECKBOX 
 Precision

	Relevance to Work: Understanding that a strong work ethic will contribute to higher productivity in organizations.


	Unit 3: Career Exploration

	Performance Assessments: Student creates a presentation which highlights a field of Power Mechanics they  are interested in.
	Total Learning Hours for Unit: 20

	STANDARDS AND COMPETENCIES

	Competency
	Competency Description

	3.1
	Explore the various fields that make up the study of ag power mechanics (mechanical, electrical), math, computer science, programming.

	3.2
	Identify the job opportunities available within those fields 

	3.3
	Explore in depth the requirements for one specific job: training, skills, education, personal characteristics.

	3.4
	Identify skills, talents and personal characteristics you have which would suit you for a chosen profession.

	3.5
	Provide evidence (including projects you have built or designed) which shows you are well suited for a chosen profession.

	3.6
	Explain how knowledge of ag power mechanics skills/knowledge can be applied to students SAE project and transfer into the world of work. 

	EALRs or GLEs

	Reading

	1.2.2
	Apply strategies to comprehend words and ideas.

	1.3.2
	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities.

	2.3.4
	Synthesize information from a variety of sources.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.3.1
	Apply appropriate reading strategies for interpreting technical and non-technical documents used in job-related settings.

	Communications

	1.1.2
	Applies a variety of listening and observation skills/strategies to interpret information.

	Social Studies - Civics

	
	

	Writing

	1.1.1
	Analyze and selects effective strategies for generating ideas and planning writing.

	2.1.1
	Apply understanding of multiple and varied audiences to write effectively.

	2.2.1
	Demonstrate understanding of different purposes for writing.

	2.4.1
	Produce documents used in a career setting.

	3.2.2
	Analyze and selects language appropriate for specific audiences and purposes.

	Art

	
	

	Health and Fitness

	
	

	Mathematics

	
	

	Leadership: FFA and classroom activities will facilitate:
Conduct self in a professional manner in practical career applications, organizational forums, decision-making goals and SAE projects.
Analyze the roles and responsibilities of citizenship

	Employability; through this unit, students will have the opportunity to exhibit the following SCANS skills:

Identifies relevant details, facts and specifications;

Records information completely and accurately;

Composes and creates documents such as letters, directions, manuals, reports, proposals, graphs, and flow charts;

Uses language, style, organization, and format appropriate to the subject matter, purpose, and audience;

Participates in conversation, discussion, and group presentations;

Specifies goals and constraints, generates alternatives, considers risks, and evaluates and chooses best alternatives;

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):

	 FORMCHECKBOX 
 Observe
 FORMCHECKBOX 
 Patterns

 FORMCHECKBOX 
 Sequence

 FORMCHECKBOX 
 Classify

 FORMCHECKBOX 
 Compare/Contrast

 FORMCHECKBOX 
 Predict
	 FORMCHECKBOX 
 Cause/Effect

 FORMCHECKBOX 
 Fact/Opinion

 FORMCHECKBOX 
 Main Idea

 FORMCHECKBOX 
 Summary

 FORMCHECKBOX 
 Point of View

 FORMCHECKBOX 
 Analysis
	 FORMCHECKBOX 
 Finding Evidence

 FORMCHECKBOX 
 Evaluation

 FORMCHECKBOX 
 Detect Bias

 FORMCHECKBOX 
 Inference

 FORMCHECKBOX 
 Conclusion

 FORMCHECKBOX 
 Metacognition
	 FORMCHECKBOX 
 Reasoning

 FORMCHECKBOX 
 Problem Solving

 FORMCHECKBOX 
 Goal Setting

 FORMCHECKBOX 
 Fluency

 FORMCHECKBOX 
 Elaboration

 FORMCHECKBOX 
 Flexibility
	 FORMCHECKBOX 
 Originality 

 FORMCHECKBOX 
 Risking

 FORMCHECKBOX 
 Inquisitiveness

 FORMCHECKBOX 
 Attending

 FORMCHECKBOX 
 Persistence

 FORMCHECKBOX 
 Precision

	Relevance to Work: All citizens should have a basic understanding of their own strengths and weaknesses related to employment and how to research career opportunities.
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