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BACKGROUND INFORMATION

Brief Course Description: The course is designed to provide an introduction across a
broad spectrum of skills that are fundamental to Agricultural Engineering. Students
are engaged in an instructional program that integrates applied math and science,
training for technical expertise, and preparation for postsecondary success. Intro to




Agricultural Engineering emphasizes the introduction of a broad range of relevant
experiences for students to gain practical skills and understanding necessary for
advancing in select areas of interest. Integral components of Intro to Agricultural

Engineering are supervised practical experiences and the development of leadership
behaviors for post-secondary success. The course initiates the preparation of
students for the expectations of the agricultural engineering workplace.

Context for Course: The course is a pre-existing course (formerly called Agricultural Engineering 1)
and curriculum is being adjusted to meet Junior High curricular deliver needs.
The Agricultural Mechanics pathway prepares students for careers related to design,
construction, operation, and maintenance of equipment used by the agriculture industry.

District adopted standards for agricultural mechanics have been édopted for this course and
directly reflect current State Standards called Anchor Standards and Agriculture Mechanics
Pathway Standards. In combination, Anchor Standards and Pathway Standards provide the
curricular framework for College and Career readiness in CTE courses delivered by District.
Additionally, Board adopted standards embedded in the courses support, in parallel,
academic standards in reading, writing, speaking, and mathematics.

Pathway standards for Agriculture Mechanics are outlined below. B1.0 through B8.0 (the
basic introductory course) cover demonstrated proficiencies in woodworking, electrical
systems, plumbing, cold metal work, concrete, and welding technology. The basic
proficiencies are precursors to advanced fields of study and areas of emphasis. Advanced
courses are aligned with the advanced standards B9.0 through B12.0, found below. The
emphasis and direction of the courses offered in the District align with an advanced emphasis
most closely aligned with Design and Fabrication and support all Agricultural Engineering

and Mechanical Engineering associated careers. Advanced courses offer college credit
through articulation agreements with local service area community colleges. Sample
occupations associated with this pathway:

Agriculture Equipment Operator

Farm Equipment Mechanic and Service Technician
Agricultural Engineer

Welder

Equipment Fabricator

Pathway Standards

B1.0 Implement personal and group safety practices.
B1.1 Practice the rules for personal and group safety while working in an agricultural
mechanics environment.




B1.2 Integrate accepted shop management procedures and a safe working environme
B7.0 Understand oxy-fuel cutting and welding.

B7.1 Explain the role of heat and oxidation in the cutting process.

B7.2 Properly set up, adjust, shut down, and maintain an oxy-fuel system.

B7.3 Flame-cut metal with an oxy-fuel cutting torch.

B7.4 Fusion-weld mild steel with and without filler rod by using oxy-fuel equipment.

B7.5 Repair metal objects using a variety of techniques, such as brazing or hard surfacing.
B8.0 Understand electric arc welding processes.

B8.1 Select, properly adjust, safely employ, and maintain appropriate welding equipment
(e.g., gas metal arc welding, shielded metal arc welding, gas tungsten arc welding).

B8.2 Read welding symbols and plans, select electrodes, fit-up joints, and control heat and
distortion. Agriculture and Natural Resources | ANR 11

B8.3 Apply gas metal arc welding, shielded metal arc welding, or flux core arc welding
processes to fusion-weld mild steel with appropriate welding electrodes and related
equipment.

B8.4 Weld a variety of joints in various positions.

B9.0 Assimilate metallurgy principles and fabrication techniques.

B9.1 Define metallurgy principles, including distortion, hardening, tempering, and annealing.
B9.2 Operate and maintain various arc welding and cutting systems safely and appropriately.
B9.3 Operate and maintain fabrication tools and equipment safely and appropriately.

B9.4 Design project plans by using mechanical drawing techniques.

B9.5 Finish a metal project by implementing proper sequencing.

B9.6 Manipulate and finish metal by using a variety of tools, machines, and techniques (e.qg.,
lathe, mill, CNC plasma, shears, press break, grinders, and sanders).

B9.7 Construct a welding project using any electric welding process, appropriate products,
joints, and positions, which will include interpreting a plan, determining proper assembly
sequence, developing a bill of materials and cutting list, selecting and acquiring materials,
and developing a clear and concise fabrication contract.

Anchor Standards

1.0 Academics

Analyze and apply appropriate academic standards required for successful industry
sector pathway completion leading to postsecondary education and employment.
Refer to the Agriculture and Natural Resources academic alignment matrix for
identification of standards.

2.0 Communications

Acquire and accurately use Agriculture and Natural Resources sector terminology
and protocols at the career and college readiness level for communicating effectively
in oral, written, and multimedia formats. (Direct alignment with LS 9-10, 11-12.6)

3.0 Career Planning and Management




Integrate multiple sources of career information from diverse formats to make

informed career decisions, solve problems, and manage personal career plans.

(Direct alignment with SLS 11-12.2)

4.0 Technology

Use existing and emerging technology to investigate, research, and produce products

and services, including new information, as required in the Agriculture and Natural

Resources sector workplace environment. (Direct alignment with WS 11-12.6)

5.0 Problem Solving and Critical Thinking

Conduct short as well as more sustained research to create alternative solutions to

answer a question or solve a problem unique to the Agriculture and Natural

Resources sector, using critical and creative thinking, logical reasoning, analysis,

inquiry, and problem-solving techniques. (Direct alignment with WS 11-12.7)

6.0 Health and Safety

Demonstrate health and safety procedures, regulations, and personal health

practices and determine the meaning of symbols, key terms, and domain-specific

words and phrases as related to the Agriculture and Natural Resources sector

workplace environment. (Direct alignment with RSTS 9-10,11-12.4)

7.0 Responsibility and Flexibility

Initiate, and participate in, a range of collaborations demonstrating behaviors that

reflect personal and professional responsibility, flexibility, and respect in the

Agriculture and Natural Resources sector workplace environment and community

settings. (Direct alignment with SLS 9-10, 11-12.1)

8.0 Ethics and Legal Responsibilities

Practice professional, ethical, and legal behavior, responding thoughtfully to diverse

perspectives and resolving contradictions when possible, consistent with applicable

laws, regulations, and organizational norms. (Direct alignment with SLS 11-12.1d)

9.0 Leadership and Teamwork

Work with peers to promote divergent and creative perspectives, effective leadership,

group dynamics, team and individual decision making, benefits of workforce diversity,
and conflict resolution as practiced in the Future Farmers of America (FFA) career

technical student organization. (Direct alignment with SLS 11-12.1b)

History of Course Development: Agricultural Engineering has been offered in the District for the last
decade. The programs available at the high school have been growing and developing during this
time period. Course offerings of hands-on practical experiences for students interested in applied

academics, trades, or engineering fields have been diminishing at the Junior Highs with a concurrent
need to upgrade CTE programs to meet the needs of the future. While jobs, careers, and




postsecondary opportunities have been growing, offerings and opportunities for students have been
diminishing. We have also seen recommendations by the District's CTE-STEA2M Committee to
develop offerings at the Junior Highs that align horizontally and vertically with existing CTE programs
at the high school. Most recently, the District sought and the Board approved the CTE Incentive Grant
that can be used to support the development of this course as it supports the goals of the grant, the
needs of an existing pathway and industry sector, and the recommendations of the advisory
committee.

COURSE GOALS AND/OR MAJOR STUDENT OUTCOMES

LEARNING OUTCOMES:
By the conclusion of the course the student should be able to:
1. ldentify and demonstrate proper safety procedures used beginning and
introductory facets of welding and metal fabrication.
2. Demonstrate basic oxy-acetylene welding techniques in the flat position.
Demonstrate safe and proper oxy-fuel cutting torch operations.
Demonstrate the ability to safely and properly weld using SMAW.
Demonstrate understanding of GMAW gas welding equipment..
Draw by hand or CAD project plans.
Interpret project plans and understand weld symbols.
. Complete unit projects demonstrating the use of basic welding techniques as
re|ated to local industry and school demands.
9. Develop plans for independent skill applications and work-place related
experiences.
10. Demonstrate leadership behaviors associated with State Standards for
Agriculture and CDE expectations for CTSO.
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Description of how this course supports district goal to increase student
awareness and appreciation of diversity:

The course is designed to prepare students for success in a 21 Century global
economy. Embedded within career readiness preparation is the focus of
collaborating and working with others. Successful collaborations and
interpersonal relationships require an expressed awareness, understanding, and
appreciation of others. Students in the course will be taught behaviors
associated with successful personal, workplace, and community collaborations
that occur in diverse setting. Students will demonstrate professional, ethical, and
legal behaviors consistent with applicable laws, regulations, and organizational




norms revolving around issues of diversity. The course emphasizes student
understanding of effective leadership styles, key concepts of group dynamics,
team and individual decision making, and benefits of workforce diversity. In
addition to course standards and instruction that emphasize the importance of
diversity, the course is part of a program that is reviewed annually by an advisory
committee and by the State consultants. Quality criteria and measures for
program review include progress toward addressing issues related to diversity
and success.

COURSE OBJECTIVES

OBJECTIVES:
By the conclusion of this course the student will be able to do the following:

1. General Shop Safety:
a. Demonstrate safe and practical use of hand tools and common power tools,
and pass a written test on these tools.
2. Safety Metal Working Power Tools:
a. Demonstrate safe use of the abrasive cut-off saw, shop machinery, stationary
& portable grinders, drill presses, hand shear, and power handsaw and most
common hand & power tools found in home/ranch/and workplace settings.
3. Oxygen Acetylene Equipment & Safety:
a. Understand in detail the function and safe operation of the oxygen acetylene
cutting and welding equipment.
Arc Welding Equipment & Safety:
Understand the function and safe operation of the arc welding equipment.
Oxygen Acetylene Welding:
Learn and demonstrate metal fusion and proper use of filler rod
Design and create metal sculptures using oxygen and acetylene welding.
Arc Welding Rods:

a. Learn the AWS classification of welding rods.
Arc Welding:
Make stringer bead and welding pad with following electrodes:E6013, E7018
Students will weld in the flat position.
Oxygen Acetylene Cutting:

a. Make quality cuts on metal ranging in thickness of 1/8" to 1/4".

b. Draw and cut metal art projects.
9. MIG(Metal Inert Gas) Welding:
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a. Safe operation of equipment.
b. Students will weld in the flat position.

Drawing:

a. Draw metal art projects to scale.

Notebook:

a. Keep a notebook for plans, notes, worksheets, safety rules, and I.D. sheets.

Business records and accounting:

a. Maintain records of budgets, receipts, expenses, and balances for projects.

Career Portfolio:

a. Maintain a career related portfolio which includes records of

classes enrolled, awards and activities, occupational
experiences, post-secondary interests, aptitude tests, and a
resume.

Leadership development:

a. Demonstrate individual and group leadership behaviors.

COURSE OUTLINE

OUTLINE OF SPECIFIC COMPETENCY AREAS:
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17}.‘ Welding Equipment Selection and Use- Oxyfuel
Selection and Use-Arc

her, Edition:
’ ‘ : Fundamentals and Applications, Delmar Publisher

Previously Adopted?  Yes | 'No(If no, provide information directly below)

Cost per book$133 Total Cost $3990 Budget Source

Other;
+  California Agriculture Record Keeping System (The AET)
¢ 2Three Ring Notebooks

Supplemental/Reference

The?Procedu andbookofArcWeldlngTheLlncoInElectrlcCompany

DIFFERENTIATED INSTRUCTIONAL METHODS AND/OR STRATEGIES

Checklists




‘and the list of Foundation




ASSESSMENT CRITERIA

65% Coursework (Unit Projects, Class/Shop Activities)
- To earn the full 65%: The student must complete each assignment according to
oral and/or written instruction. This class relies heavily on practical applications
conducted during class. The student must attend class regularly and, while in
class, the student needs to demonstrate engagement in class related activities
for at least 45 minutes of each 60 minutes of class. Homework may be
assigned on a few occasions throughout the year.
15% Quizzes (Quizzes, Tests and Exams)
- To earn the full 15%: The student must take all quizzes, tests, and exams and
earn 100%.
10% Leadership
- Minimum criteria; demonstrate group leadership behaviors at 1 FFA per quarter
grading period or complete 1 formal write-up of a demonstrated personal
leadership behavior per quarter grading period
10% SAE Project
- To earn the full 10%: develop and maintain an instructor approved Supervised
Agriculture Experience Project, and maintain a passing grade in their
Agricultural Record Book.

HONORS COURSES ONLY

Indicate how this honors course is different from the standard course.
N/A

Sequence Participation

The course falls under the Agricultural Engineering Pathway of the
Agriculture and Natural Resources Industry Sector. The sequence of
courses in the pathway is as follows:

1) Intro to Agricultural Engineering 8 & 9

2) Agricultural Engineering |
3) Agriculture Engineering Il




4) Advanced Agricultural Engineering; Design and Fabrication.

Post-Secondary Articulation

The updated courses have been submitted for articulation and community
college course credit at the high school level.




