VALLEY ROP COURSE OUTLINE

COURSE TITLE:

Agriculture Engineering & Fabrication

VALLEY ROP #:

AG-4030-AgEngFab
CDE #:



3849

CBEDS TITLE:


Agriculture Mechanics 

CBEDS #:


4030

CTE SECTOR:


Agriculture & Natural Resources

CTE PATHWAY:

Agriculture Mechanics

JOB TITLES:





Welders, Cutters and Welder Fitters   

51-4121.06
Carpenter 

47-2031.00


Farm Equipment Mechanic

      
49-3041.00       
Electrician

47-2111.00

Occupational Health & Safety Specialist  
29-9011.00       
Machinist                  
51-4041.00


Bus & Truck Mechanics & 

Diesel Engine Technician Specialist   

49-3031.00        Plumber                   
47-2152.02

COURSE DESCRIPTION:

This advanced course will teach students specialized skills for the construction, maintenance, repair and service of agricultural equipment.  This class will teach the student to fabricate and adapt various pieces of machinery by cutting, forming, and welding different types of metals.  Examples of equipment include:  tractors, trailers, processing equipment, tilling equipment, and others.  This course integrates math and physical applications to applied principles within the everyday work world.  The course curriculum is build around the California Department of Education Career Preparation Standards, Agriculture Model Curriculum Guide, Tech Prep Career Path Standards, and industry standards.

DATE APPROVED:


August 2001

REVISED DATE(S):
March 2014
HOURS:



180 year

CREDITS:



10 per year

PREREQUISITE:
Completion of Ag Welding, with a grade of “C” or better or with permission from the instructor.

GRADE LEVEL:


11-12

ARTICULATION(S):

None
TEXTBOOKS:

Welding: Principles and Applications, 4th Edition, by Larry Jeffus

Welding Skills, 4th Edition, by R.T. Miller and B.J. Moniz
SUPPLEMENTARY TEXTS:
Metal Fabrication: Technology for Agriculture, 2004, by Larry Jeffus
COURSE COMPETENCIES:

Upon completion of this course, the student will:

· Become familiar with career opportunities, as well as job-seeking and employability skills, relevant to the broad industry of welding and fabrication.

· Utilize appropriate trade terminology.

· Demonstrate advanced shop skills in construction and fabrication.

· Complete a career portfolio.

· Be provided opportunities for leadership development.

· Strengthen academic skills through demonstration of applied career technical training, primarily in mathematics and physical science disciplines.

· Practice and implement critical thinking skills through the use of computer technology, individual and group projects, and workplace simulation activities.

· Participate in relevant FFA competitions to assess classroom skills and theory.

INSTRUCTIONAL METHODS:

· Hands-on applications of construction

· Lecture

· Teacher led discussion

· PowerPoint presentations for individualized study

· Problem solving activities

EVALUATION METHODS:

Assessment opportunities, which allow continuous evaluation of students’ progress, will be embedded throughout the course and should be a learning experience. All students will be expected to achieve mastery of all topics; often, demonstrations of mastery will occur in a public forum. The following strategies, which include both formal and informal assessment techniques will include, but are not limited to:
· Written assignments

· Written tests
· Lesson Quizzes
Design and construction of projects
	Unit of Instruction
	Key Assignments 
	Anchor Standards
	Pathway
Standards
	Common Core Standards

	Shop Orientation
· Review Course Outline
· Discuss welding shop safety procedure
· Demonstrate oxy-acetylene equipment
· Demonstration electric arc equipment
· Discuss shop clean-up procedures
	
	6.1

6.2

6.3

6.5

6.6
	B1.1

B1.2

B7.2

B8.1


	ETS

RLST 9-10.4

RLST 9-10.5

SEP 1

SEP 6

CC6

	Shop Safety

· Terminology
· Safe Use of Equipment
· Student Practice and Demonstration
	Safety Test
	6.1

6.3

6.5

6.6
	B1.0
	RLST 11-12.3, 1-12.4

SEP 4

CC 2,3,4

ETS2

	Measurements
· Terminology
· Reading a ruler
· Area, perimeter, and circumference calculations
· Understanding fractions
	Weld Symbol Worksheets and Projects
	1.1

10.0

12.0

8.0

12.0


	B2.2

B4.4

B5.1

B12.1
	ETS1

ETS2

	SMAW/Stick Welding Review
· Rod Types
· Joints
· Positions
· Machines
· Defects/Quality Control
	Welding Certification Sheets
	4.1

5.1

6.0


	B8.0

B9.1

B9.2

B9.3

B9.7
	RLST 9-10.4

RLST 9-10.5

SEP 1

SEP 6

CC6

	FFA, SOE & Careers
· FFA
· Leadership opportunities
· Competitions
· Record Keeping
· SOE (Supervised Occupational Experience
· Projects
· Ownership
· Non-ownership
· Proficiencies
	California FFA Record Book
	9.0

10.0
	
	WS 9-10.7

WS 9-10.8

SEP 4

ETS2:

	Properties & Materials
· Visual Identification of Materials
· Types of Steel
· Sizes & Shapes
· Stress and Loading
	Material ID and Weight Book Tests
	6.0

11.0

10.0


	B5.1

B8.3

B9.0
	ETS

RLST 9-10.4

RLST 9-10.5

SEP 1

SEP 6

CC6

	Gas Metal Arc—MIG Review
· Equipment and techniques for types of metals
· Positions
· Joints
· Wire Types for particular applications
	Welding Certification Sheets
	4.1

5.1

6.0


	B8.0

B9.1

B9.2

B9.3

B9.4
	ETS

RLST 9-10.4

RLST 9-10.5

SEP 1

SEP 6

CC6

	GTAW/TIG Welding Review
· Equipment and Selection
· Machine Setup
· Welding Techniques and Demonstration
· Mild Steel, Aluminum, and Stainless
	Welding Certification Sheets
	
	B8.1-4
B9.
	ETS

RLST 9-10.4

RLST 9-10.5

SEP 1

SEP 6

CC6

	Special Processes
· Plasma
· CNC
· Air ARC
· Cutting and Gouging
· Hardfacing
· Special Rods & Techniques
	Plasma Cutout
	
	B8.3

B9.2, 9.3, 9.6
	ETS

RLST 9-10.4

RLST 9-10.5

SEP 1

SEP 6

CC6

	Medium to large Project Planning & Construction
· Evaluating project parameters including customer needs and intended loading
· Drawing and sketching selected project
· Steel making and standard shapes
· Steel weight and cost calculations
· Individual instruction as related to the selected project
	Project Plans and Completed Projects
	1.1 

10.0 

11.0

12.0

5.3

6.4

6.5

11.0


	B8.3

B8.4

B9.5

B9.6

B9.7


	ETS

RLST 9-10.4

RLST 9-10.5

SEP 1

SEP 6

CC6

	Career Preparation Standards
· Opportunities in agriculture related careers
· Self-Appraisal

· Goal Setting

· Work Values

· Career Paths
· Professional Organizations 
· Job Seeking
	Resume

Cover Letter
	2.2

2.5

3.0
9.0

11.0
	
	WS 9-10.7

WS 9-10.8

SEP 4

ETS2:


CAREER PREPARATION STANDARDS:
A. PERSONAL SKILLS - Students will understand how personal skill development affects their employability. This skill includes positive attitudes, self-confidence, honesty, responsibility, initiative, self-discipline, personal hygiene, time management, and the capacity for lifelong learning. 

1. Demonstrate an understanding of classroom policies and procedures.

2. Discuss importance of the following personal skills in the business environment:

a. positive attitude

b. self-confidence

c. honesty

d. perseverance

e. self-management/work ethic

f. pride in product/work

g. dependability

3. Identify acceptable work attire.

4. Establish goals for self-improvement and further education/training.

5. Prioritize tasks and meet deadlines.

6. Understand the importance of initiative and leadership.

7. Understand the importance of lifelong learning in a world of constantly changing technology.

B. INTERPERSONAL SKILLS - Students will understand key concepts on group dynamics, conflict resolution, and negotiation. This skill includes the ability to work cooperatively, accept supervision, assume leadership roles, and show respect for others. This standard includes an understanding of sexual harassment laws and an appreciation of cultural diversity in the workplace. 

1. Identify and discuss behaviors of an effective team.

2. Explain the central importance of mutual respect in the workplace relations.

3. Discuss and demonstrate strategies for conflict resolution and negotiation, and explain their importance within the business environment.

4. Understand laws that apply to sexual harassment in the workplace, and identify tactics for handling harassment situations.

5. Work cooperatively, share responsibilities, accept supervision and assume leadership roles.

6. Demonstrate cooperative working relationships and proper etiquette across gender and cultural groups.
C. THINKING AND PROBLEM-SOLVING SKILLS - Students will exhibit critical and creative thinking skills, logical reasoning, and problem-solving. These skills include applying basic skills in order to calculate, estimate, measure; identify, locate, and organize information/data; interpret and follow directions from manuals, labels, and other sources; analyze and evaluate information and solutions. 

1. Recognize the importance of good academic skills and implement a plan for self-improvement as needed.

2. Read, write, and give directions.

3. Exhibit critical and creative thinking skills and logical reasoning skills, and employ these skills for problem solving.

a. Work as a team member in solving problems.

b. Diagnose the problem, its urgency, and its causes.

c. Identify alternatives and their consequences.

d. Explore possible solutions.

e. Compare/contrast the advantages and disadvantages of alternatives.

f. Determine appropriate action(s).

g. Implement action(s).

h. Evaluate results of action(s) taken.

D. COMMUNICATION SKILLS - Students will understand principles of effective communication. This standard includes effective oral and written communication, listening skills, following and giving directions, requesting and giving information, asking questions. 

1. Use communication concepts in application of skills, techniques, and operations.

a) Prepare written material.

b) Analyze written material.

2. Understand and implement written instructions, from technical manuals, written communications, and reference books.

3. Present a positive image through verbal and nonverbal communication, and understand the power of body language in communication.

4. Demonstrate active listening through oral and written feedback.

5. Give and receive feedback.

6. Demonstrate assertive communications (both oral and written).

7. Demonstrate proper etiquette in workplace communications, including an awareness of requisites for international communications (languages, customs, time zones, currency and exchange rates).

8. Demonstrate writing/editing skills as follows:

a) Write, proofread, and edit work.

b) Use correct grammar, punctuation, capitalization, vocabulary, and spelling.

c) Select and use appropriate forms of technology for communication.

9. Exhibit a proficiency in the use of reference books.

10. Research, compose, and orally present information for a variety of business situations utilizing appropriate technology.

E. OCCUPATIONAL SAFETY - Students will understand occupational safety issues, including the avoidance of physical hazards in the work environment. This includes the safe operation of equipment, proper handling of hazardous materials, appropriate attire and safety accessories, avoidance of physical injuries, interpretation of warning and hazard signs and terminology, and following and understanding safety-related directions. 

1. Discuss and implement good safety practices, including the following (if applicable to course):

a. personal

b. lab

c. fire

d. electrical

e. equipment

f. tools

g. interpretation of Material Safety Data Sheets (MSDSs)

h. Environmental Protection Agency (EPA)

i. Occupational Safety and Health Administration (OSHA)

j. American Red Cross Standards (ARC)

k. Networking Safety Standards

2. Apply sound ergonomic principles in organizing one’s work space.

F. EMPLOYMENT LITERACY - Students will understand career paths and strategies for obtaining employment within their chosen field. This includes traditional job preparation skills, such as resumes, application forms, cover letters, sources of employment information, and interviewing skills, but also includes an overview of the industry and an understanding of labor market trends. 

1. Explore career opportunities and projected trends; investigate required education, training and experience; and develop an individual education plan.

2. Identify steps for setting goals and writing personal goals and objectives.

3. Examine aptitudes related to career options; relate personal characteristics and interests to educational and occupational opportunities.

4. Develop a career portfolio, including the following documents:

a. job application

b. resume(s)

c. appropriate cover and follow-up correspondence

5. Identify and demonstrate effective interviewing techniques.

G. TECHNOLOGY LITERACY - Students will understand and adapt to changing technology by identifying, learning, and applying new skills to improve job performance. Students should understand the role of technology in their chosen field and should be able to use all appropriate technology. Students should also feel confident in their ability to learn new technology by generalizing from what they know, adapting skills to new situations, and identifying and using sources of information and of further learning. 

1. Demonstrate the ability to use personal computers for loading and retrieving data, information gathering, measurements, and writing.

2. Identify the characteristics and explain the importance of adapting to changes, being flexible, and evaluating goals when working in the industry.

3. Understand the importance of lifelong learning in adapting to changing technology.

H. IMPORTANCE OF ETHICS – Students will understand proper ethics in the workplace.

1. Discuss social and ethical responsibilities in the industry.

2. Demonstrate ethical choices in workplace situations.

