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Agriculture Content Standards

Introduction

The Agriculture Education Content Standards are designed to provide a basis for instruction and student assessment in secondary agriculture programs.  The curriculum standards are written in terms of higher-order thinking and performance-oriented outcomes.  Examples of work students should be able to accomplish are included and are intended to provide instructors with examples of “hands-on” learning activities to promote the attainment of a given standard.  These examples typically integrate specific performance standards as well as career and core academic performance standards.

Each standard is designed to be comprehensive enough to provide direction for local agriculture programs, yet flexible enough to allow and encourage local initiative.  The standards and examples of student activities provide the foundation for the development of assessment.

This is the fourth edition of the Agriculture Education Content Standards formerly Agriculture Model Curriculum Standards and Integrated Activities.  The standards and examples of work students should be able to do were developed by classroom agriculture teachers, members of the agriculture industry, and other content specialists.  The agriculture model standards and activities were first written in 1991.

This edition differs in content and organization from the earlier editions.  The content standards and examples of work students should be able to do are presented together for the Basic Core and for each of the Advanced Clusters.  It is hoped that this will make the document easier to use.  Unlike the previous version, the career performance standards have been integrated into the curriculum standards.

A future project will include cross-referencing the academic content standards with the curriculum standards for agriculture.  This will provide an aid to facilitate integration of academic and career-vocational education.  Agriculture instructors will be able to determine the level of academic integration each cluster provides.

OVERVIEW OF PROGRAM ORGANIZATION

Introduction to the Basic Core Performance Standards in Agriculture

The Basic Core Performance Standards are designed to provide a foundation in agriculture for all agriculture students in California.  Career awareness, career exploration, and skill preparation are integral parts of the performance standards (see figure 3).  As students progress through the core and move into specific career clusters, there is a transition of emphasis from career awareness and general exploration, to real-life, occupationally relevant experiences of greater scope and depth.  The purposes of the Basic Core are to provide opportunities for students to:

· Acquire a broad understanding of all facets of modern agriculture.

· Develop an awareness and appreciation for the many career opportunities in agriculture.

· Participate in occupationally relevant experiences that will assist in career preparation and in the development of the employability skills and attitudes necessary for success in tomorrow’s work force.

· Work cooperatively with a group, develop and expand leadership abilities, and earn recognition for performance and service.

The Basic Core Standards serve as the foundation for in-depth study in the Advance Cluster career paths.  The Basic Core is also intended to provide career guidance for students and to foster employability, problem solving, critical thinking and leadership skills.  The Basic Core Standards include the study of California agriculture, agricultural business management, animal and plant science, agricultural mechanics, and natural resources.  In many schools, these Basic Core Standards serve to meet part of the student’s high school graduation requirements in life and /or physical science.  Part of the student’s Basic Core course work may include courses such as Integrated Agricultural Biology, which may meet a portion of the University of California’s admission requirements for laboratory science.

Introduction to the Advanced Cluster Performance Standards

Students enroll in an advanced cluster area after they complete 1-2 years of introductory agricultural study including the Basic Core Standards.  The Advanced Cluster Standards are designed to develop skills and knowledge in an occupational area.  The Advanced Cluster Standards also emphasize leadership development (FFA), employability, and career development skills.  Each Advanced Cluster area includes Supervised Occupational Experience (SOE) through agricultural entrepreneurial projects or workplace experience.  The six Advanced Cluster areas are described briefly below:

*Animal Science
The Animal Science Advanced Cluster covers a wide variety of topics.  In this cluster, students learn animal anatomy and physiology, nutrition, reproduction, genetics and health.  Students also experience how the sciences relate to animal production and management.

*Plant and Soil Science

The Plant and Soil Science Advanced Cluster covers topics including plant classification, physiology, reproduction, and pathology.  Students learn about the management of soil, water, pests and equipment as well as cultural and harvest practices.  Advanced topics include plant breeding and biotechnology.

*Agricultural Business 

The Agricultural Business Advanced Cluster prepares students to work in agricultural businesses by providing opportunities to gain an understanding of business operation and management as they relate to agriculture.  The Agriculture Business Cluster includes topics in finance, economics, business organization, marketing and sales, computer applications, and accounting.

*Ornamental Horticulture

The Ornamental Horticulture Advanced Cluster prepares students for careers in the nursery, landscaping and floral industries.  The standards include topics in plant identification, plant physiology, soil science, plant reproduction, nursery production, floriculture, and landscaping design, installation and maintenance.

*Agricultural Mechanics
The Agricultural Mechanics Advanced Cluster prepares students for careers related to the construction, operation and maintenance of equipment used by the agriculture industry.  Students gain a strong background in technology, physical science principals, construction, mechanics and welding.  Surveying principles, electrical wiring and hydraulic technology are also studied as part of this cluster.

*Natural Resources and Forestry
The Natural Resources and Forestry Advanced Cluster guides students through a study of natural resources and the environment in California.  Topics include energy and nutrient cycles, water resource management, soil conservation, wildlife preservation, forest ecology, and the use culture and harvest of forest products.  Outdoor recreation and multiple use management are also studied as part of this cluster.

USE OF THE AGRICULTURAL EDUCATION CONTENT

STANDARDS

The agricultural education content standards are designed for use by several categories of individuals including teachers, administrators, advisory committees, articulation officers and other school district officials.

The standards provide agriculture instructors with a delivery format and an overview of essential topics that need to be included in agricultural education.  The standards are written in a format to encourage hands-on learning and skill acquisition.  The standards emphasize problem-solving skills and critical thinking abilities.  The standards are written to provide flexibility for various teaching styles.  Student assessment including the ACE Exam, the student portfolio and other student assessments should be developed around the completion of these standards.  Finally, these standards provide a foundation for the development of articulation agreements between local high school programs and community college agriculture programs.

School administrators will use these standards as guidelines for program improvement, for the foundation of curriculum instruction for new teachers and to validate graduation requirements met by agriculture courses.  In addition, local advisory committees can use these standards to gain a better understanding of instruction in agriculture or as a basis to provide input for the development of new agriculture programs.  Since many advisory committee members have links to industry, it allows them to determine community needs for student placement in work experience or job shadowing opportunities.

ORGANIZATION AND CHARACTERISTICS OF THE AGRICULTURAL

EDUCATION STANADARDS

The standards for agricultural education in California have been organized in a format that will allow instructors, administrators, parents, school district personnel and advisory committee members to easily understanding them.  The standards are performance-based which means that students must demonstrate a skill or ability rather then just demonstrate an understanding in order to satisfy the standard.  The standards lend themselves easily to assessment in the form of written scenarios, portfolio work-samples or project demonstrations.  Both the Basic Core Standards and the Advanced Cluster Standards include participation in student leadership activities (FFA), entrepreneurial skills or workplace learning (SOE) as well  as essential career development skills.

Supervised Occupation Experience (SOE) is planned to be broadly relevant to a students’ career goals and to the agriculture courses in which they are enrolled.  Though supplemental to and associated with classroom and laboratory instruction, SOE is primarily conducted outside of the classroom.  A Supervised Occupational Experience in agriculture may be one of two types.  Entrepreneurial projects in which students start their own small business, or work-site placement projects where students gain experience while working in an agricultural business.  Students engaged in either form of SOE are expected to maintain a record of their time and money.  A special record book developed for this purpose is available to schools statewide (FFA Record Book).  Over time, the scope and complexity of student’s SOE should increase, maximizing their learning experience.  Participation in this experiential component of the program assists students in making and validating career choices.  It also provides them with the opportunity to independently apply, supplement and reinforce the knowledge and skills introduced in the classroom portion of their education.

The FFA student organization provides students with an opportunity to develop leadership and interpersonal communication skills as well as to receive recognition for their achievements in agriculture.  The organization is run by and for students and provides structured opportunities for developing oral communication skills, learning about parliamentary procedure and committee work and participating in community service projects.  In addition to leadership activities, competitive events and award programs provide incentives to students to maintain and enhance progress toward their career goals.

The Agriculture Education Standards integrate key concepts from biology, history, mathematics, physics, geology, economics and art.  Throughout the state, schools are granting graduation credit in the life and physical sciences, economics and the fine arts for students who take these courses.  Additionally, courses such as Integrated Agricultural Biology allow students to complete university entrance requirements through agricultural course work.  These standards are written to be flexible enough to provide opportunities for local enrichment as well as to provide specific information in required areas as deemed necessary by industry and by agricultural experts.

A number of schools have formed agriculture academies in which agriculture provides the context for learning across the curriculum.  In these programs, teams of teachers work together to foster student learning in the language arts, history, mathematics and science through a focus on agriculture.  Additionally, the agriculture education standards have been cross-referenced with various academic areas in order to facilitate articulation and determine if graduation requirements could be met.

Student and program assessment are essential parts of the agricultural education program.  Assessment provides a mean of increasing the accountability of the schools for student performance and serves to inform administrators and teachers of avenues for program improvement.  Student assessment provides an opportunity for students to demonstrate mastery of standards as well as provide feedback to teachers.  Program evaluation is based on student improvements.  Through the ACE test, students have the opportunity to become certified in a career path cluster and receive recognition on their high school diploma.  And through Program Certification, programs have the opportunity to receive recognition for outstanding performance.

In conclusion, these standards should provide students with a basic understanding of agriculture in California as well as provide specific skill acquisition in a specialized area of the student’s choice.  The standards have been validated by industry representatives and reflect the “need to know” information and skills that students require for employment or entry into advanced study in agriculture at the community college or four-year institution.

Agriculture Core Curriculum

Agricultural Science Basic Core

Introduction

The Basic Core curriculum in agriculture is designed to provide a fundamental background in agriculture for beginning agriculture students in California and to act as a foundation for the more in-depth curriculum in the advanced clusters.  Depending on the degree of local enhancement, individual teaching strategies, and high school district policies the Basic Core curriculum may be completed in one to two years.

Basic Core Career Path Cluster

Content Standards

1. Basic Core

1.1 Agriculture & Society

Students will develop an awareness of the interrelationship of California agriculture and society on the local, state, national and international levels, and will discuss the economic impact of leading commodities.


Examples of types of work students should be able to do to meet the standard.
1.1.1 
List five agricultural commodities exported from California and the U.S. and 
explain the economic importance of each.

1.1.2
List five agricultural commodities imported to California and the U.S. and explain 
the economic importance of each.

1.1.3
Identify and explain the importance of five agricultural commodities produced in 
their county, in California and in the U.S.

1.1.4
Explain the relationship of the development of agriculture to the development of 
civilization and modern society in the U.S. (i.e. diversification of labor, 
development of trade, mechanization, and land use.)

1.2 Agriculture and the Environment

Students will understand the interrelationship of modern agriculture and the environment, focusing on water, land, and other natural resources in California.  Students will explain how natural resource availability affects agriculture.

Examples of types of work students should be able to do to meet the standard.
1.2.1
Describe the environmental impacts of agriculture on water, soil and air.

1.2.2
Describe the environmental challenges of urban sprawl, decline in water quality, 
and concerns over chemical use for agriculture.

1.2.3
Explain the importance of agriculturists as stewards of our natural resources.

Basic Core Career Path Cluster

Content Standards
1.3 Agriculture Business and Technology

Students will understand the importance of agriculture firms and technology with regard to the production, processing, servicing, purchasing and marketing of agriculture products. 

Examples of types of work students should be able to do to meet the standard.
1.3.1
Explain the flow of an agricultural commodity from the producer to the consumer.

1.3.2
Explain the effect technology has had on agriculture (i.e. labor, production 
efficiency, product diversity and availability, mechanization, and communication.)

1.3.3
Explain the functions of production, processing, servicing and marketing in 
agriculture.

1.4 Record Keeping

Students will understand the importance of keeping accurate records and explain the consequences of inaccurate records.  Students will maintain and complete the California Agricultural Record Book which pertains to their Supervised Occupational Experience (SOE) Program.

Examples of types of work students should be able to do to meet the standard.
1.4.1
Explain reasons for keeping accurate records and consequences of inaccurate 
records.

1.4.2
Develop a budget and a business agreement for a project.

1.4.3
Complete journal entries for two enterprises and carry entries forward to the next 

month.

1.4.4
Prepare a financial statement and a net income summary.

1.4.5
Complete non-depreciable and depreciable property inventories.

1.4.6
Use the straight-line method for determining depreciation.

1.5 Computer Literacy

Students will understand the importance of computer literacy as it pertains to agriculture.

Examples of types of work students should be able to do to meet the standard.
1.5.1
Describe three examples of computer applications in agriculture.

1.6 Interpersonal Leadership Development

Students will develop a basic understanding of the FFA, recognize the traits of effective leaders and participate in leadership training activities associated with the FFA, which may include public speaking, leading group discussions, working within a committee, conducting business meetings, and problem solving.

Examples of types of work students should be able to do to meet the standard.
1.6.1
Explain the benefits of FFA membership.

1.6.2
Describe and explain leadership skills developed by participating in FFA.

1.6.3
Demonstrate the use of five parliamentary procedure skills.

1.6.4
Demonstrate the ability to cooperate and collaborate by serving on a committee.

1.6.5
Make an oral presentation.

1.6.6
Demonstrate the process of solving a problem by identifying the problem, 
proposing solutions, gathering information, testing and evaluating solutions.

Basic Core Career Path Cluster

Content Standards
1.7 Projects

Students will understand the relationship between a supervised occupational experience (SOE) and their preparation for a career in agriculture.  Students will actively engage in and manage a SOE which enables them to develop occupational skills.

Examples of types of work students should be able to do to meet the standard.
1.7.1
Develop an agricultural SOE plan (student data sheet).

1.7.2
Demonstrate responsibility, commitment, and time management skills by 
conducting and maintaining and SOE.

1.8 Careers and Employability in Agriculture

Students will be aware of existing and future employment opportunities in the field of agriculture and will develop an understanding of how to conduct a job search, write a resume, and interview for a job.

Examples of types of work students should be able to do to meet the standard.
1.8.1
Describe the six agriculture career clusters and give examples of entry, technical, 
and professional careers in each cluster.

1.8.2
Develop a resume and participate in a mock job interview.

1.8.3
Utilize resources to learn about an agriculture occupation of their choice.

1.9 Measurement

Students will be able to read and use measuring equipment, and perform calculations for problem solving.

Examples of types of work students should be able to do to meet the standard.
1.9.1
Measure to within 1/16th of an inch.

1.9.2
Calculate area and volume when given dimensions.

1.10 Tool Use and Safety

Students will understand the operating principles of common tools used in agriculture and will understand the principles of safety that apply to them.

Examples of types of work students should be able to do to meet the standard.
1.10.1
Identify commonly used tools.

1.10.2
Select and justify the tools appropriate for a given project.

1.10.3
Explain safety procedures in the use of hand and power tools.

1.11 Domestic Animals and Society

Students will understand the importance of animals, their domestication, and role in modern society.  Students will explain the care and uses of domesticated livestock in society.

Examples of types of work students should be able to do to meet the standard.
1.11.1
Explain the difference between domesticated and non-domesticated animals.

1.11.2
Describe proper care of domesticated animals to insure their welfare and 
productivity.

1.11.3
Compare and contrast the evolution and uses of domestic animals.

Basic Core Career Path Cluster

Content Standards
1.12 Major Body Systems

Students will understand the anatomy of the major body systems.  Students will explain the major functions of the digestive, reproductive, circulatory, nervous, muscular, skeletal, respiratory, and endocrine systems.

Examples of types of work students should be able to do to meet the standard.
1.12.1
Compare and contrast the basic parts and functions of monogastric and ruminant 
digestive systems.

1.12.2
Label the basic parts and describe the functions of male and female reproductive 
systems.

1.12.3
Identify the major body systems that compose the vertebrate: digestive, 
reproductive, circulatory, nervous, muscular, skeletal, respiratory, and endocrine.

1.12.4
Give example of the major components of each system.

1.12.5
Compare and contrast the structures of plant and animal cells.

1.12.6
Compare and contrast the major external body parts of a bovine, porcine and avian 
animal.

1.13 Animal Genetics

Students will understand the basic theory of inheritance, the genetic basis for animal selection, the process of fertilization, and the processes of meiosis and mitosis.  Students will explain and/or diagram these concepts and processes.

Examples of types of work students should be able to do to meet the standard.
1.13.1
Describe the difference between genotype and phenotype and dominant and 
recessive genes with the assistance of the Punit Square.

1.13.2
Describe the process of fertilization.

1.13.3
Diagram and label the process of meiosis to form sperm and ova, and the process 
of mitosis.

1.14 Animal Nutrition

Students will understand the factors influencing animal nutrition and feeding.  Students will identify common feed ingredients and will explain the uses of different feeds for particular animal species.

Examples of types of work students should be able to do to meet the standard.
1.14.1
List six classes of nutrients and their functions.

1.14.2
Choose and justify the type of feeds suitable for the digestive system of ruminant, 
monogastric and avian species.

1.14.3
Explain how production processes, stage of development, costs and availability of 
feeds dictate their selection.

1.14.4
Describe basic guidelines for animal feeding.

1.15 Animal Health

Students will identify general symptoms of animal health problems and will understand the causes of disease in domestic animals.  Students will recognize a sick animal, describe its symptoms and recommend treatment.

Examples of types of work students should be able to do to meet the standard.
1.15.1
Describe the appearance and behavior of a normal, healthy animal.

1.15.2
List the major factors affecting animal health (housing, sanitation, nutrition).
Basic Core Career Path Cluster

Content Standards
1.16 Soil Science and Principles


Students will understand the role of soil, water and fertilizer in plant production.

Examples of types of work students should be able to do to meet the standard.
1.16.1
Describe the major components of soil (air, water, organic material and minerals).

1.16.2
Explain the relationship of soil characteristics to plant growth (soil texture, 
structure, pH and salinity).

1.17 Plant Physiology and Functions

Students will understand the requirements for plant growth and development.  Students will identify and explain the functions of plant systems and structures.

Examples of types of work students should be able to do to meet the standard.

1.17.1
Identify the major components for plant growth (air, water, heat, light, soil).


1.17.2
Explain the functions of the root, leaf, stem, fruit, and flower.


1.17.3
Explain the process of photosynthesis and its importance to life.


1.17.4
Describe the life cycles of annual, biennial, and perennial plants.


1.17.5
Compare and contrast the structures of plant and animal cells.

1.18 Pest Management in Plant Production

Students will understand the importance of pest management in plant production.  Students will explain the major principles of integrated pest management.

Examples of types of work students should be able to do to meet the standard.
1.18.1
Explain how insects, weeds, disease and vertebrate pests affect plant production.

1.18.2
Define IPM, discuss its advantages and disadvantages.

1.18.3
Describe chemical, mechanical, cultural and biological methods of controlling 
insects, weeds, and disease.

1.19 Natural Resources

Students will be aware of the major natural resources used in agriculture.  Students will discuss major issues related to the use of these natural resources.

Examples of types of work students should be able to do to meet the standard.

1.19.1
Describe how natural resources are used in agriculture.


1.19.2
Describe major issues related to water sources and water quality.

1.19.3
Compare and contrast practices for conserving renewable and non-renewable 
resources.

Animal Science Career Path Cluster

Content Standards

2. Animal Science

2.1 Animal Facilities, Equipment, and Handling

Students will understand the correct and safe uses and selection of animal facilities and housing, restraint equipment, and tools.

Examples of types of work students should be able to do to meet this standard:
2.1.1
Given a site, climate and species, students design and explain and animal 
housing facility.

2.1.2
Demonstrate the safe and appropriate use of restraint equipment for an 
animal species

2.2 Animal Nutrition

Students will understand principles of animal nutrition. Students will understand the interrelationship between the digestive, endocrine, and circulatory systems.

Examples of types of work students should be able to do to meet this standard:
2.2.1
Trace the pathway of food through the digestive systems (ruminant, 
monogastric, avian, equine)and explain the digestive processes occurring in 
each species.

2.3 Animal Physiology

Students will understand the structure, function, and maintenance of the major organ systems of animals.

Examples of types of work students should be able to do to meet this standard:

2.3.1
Explain the interrelationship between the circulatory, respiratory, 

excretory, endocrine, digestive, reproductive, skeletal, and muscle systems.

2.3.2
Suggest management practices that enhance the function of the body 
systems.

2.4 Animal Reproduction

Students will understand the structure and function of the endocrine and reproductive systems and how they relate to reproductive management practices and fetal development.

Examples of types of work students should be able to do to meet this standard:
2.4.1
Given a scenario for the production of a species, students describe 
reproductive management practices and their effect on fetal development.

2.4.2
Explain the application of artificial insemination and embryo transfer in 
animal agriculture.

2.4.3
Describe breeding systems commonly used in animal production.

Animal Science Career Path Cluster

Content Standards

2.5 Animal Genetics

Students will understand the basic theory of inheritance, the genetic basis for animal selection, the process of fertilization, the role(s) of DNA and RNA, and the process of meiotic division to form sperm and ova.

Examples of types of work students should be able to do to meet this standard:

2.5.1
Use probability to predict the phenotypic and genotypic results of a 
dominant/recessive gene pair to the F2 generation.

2.5.2
Identify natural and artificially induced mutations and hybrids and discuss 
their value to agriculture.

2.6 Animal Health

Students will understand the cause of disease as it applies to animal health problems. 


Examples of types of work students should be able to do to meet this standard:

2.6.1
Demonstrate the ability to identify normal behavioral characteristics of a 
healthy animal.

2.6.2
Describe sound management practices that can prevent disease.

2.7 Animal Parasites and Pests

Students will understand the life cycle of internal and external parasites.

Examples of types of work students should be able to do to meet this standard:
2.7.1
Explain control measures for these pests and parasites.

2.7.2
Describe a parasite prevention program and describe symptoms of a 
parasite problem.

2.7.3
Trace the life cycle of a given pest, or parasite and indicate the best stage 
for control.

2.8 Large and Small Animal Production

Students will understand the different principles of animal production, marketing, and production record keeping.  

Examples of types of work students should be able to do to meet this standard:
2.8.1
Describe different production and marketing strategies, and their economic 
importance.

2.8.2
Select an animal to raise or follow from selection through marketing, 
keeping records of growth and production decisions and with financial 
considerations.

Animal Science Career Path Cluster

Content Standards

2.9 Range Management

Students will understand range management practices. 

Examples of types of work students should be able to do to meet this standard:
2.9.1
Explain how range management practices affect pasture production, 
erosion control, and the overall balance of the ecosystem.

2.10 Waste Management

Students will understand the challenges associated with animal waste management.

Examples of types of work students should be able to do to meet this standard:
2.10.1
Analyze different methods for the use of animal waste including 
consideration of environmental impacts.

2.11 Record Keeping

Students will understand the principles of record keeping.  

Examples of types of work students should be able to do to meet this standard:
2.11.1
Demonstrate record keeping utilizing a variety of methods and systems 
including the California FFA record book.

2.11.2
Explain the differences between production and financial records.

2.12 Interpersonal Leadership Development

Students will recognize the traits of effective leaders.  

Examples of types of work students should be able to do to meet this standard:
2.12.1
Participate in leadership training activities associated with the FFA 
including public speaking, leading group discussions, working within a 2.12.2
committee, conducting business meetings, and problem solving.

2.13 Supervised Practical Experience Project

Students will understand the relationship between a supervised occupational experience project (SOE) and their preparation for a career in agriculture.

Examples of types of work students should be able to do to meet this standard:
2.13.1
Participate in a supervised occupational experience that employs skills and 
knowledge learned in the classroom.  

2.13.2
Maintain an ongoing record book on their SOE.

Animal Science Career Path Cluster

Content Standards

2.14 Production and Management

Students will demonstrate an understanding of the process of evaluation and selection of livestock based on current industry standards.  

Examples of types of work students should be able to do to meet this standard:
2.14.1
Demonstrate the use of critical thinking, problem solving, communication 
skills and available technology in evaluating livestock.

2.15 Animal Welfare

Students will develop an appreciation of the public’s perception of animal welfare issues.

Examples of types of work students should be able to do to meet this standard:
2.15.1
Communicate the rationale for various animal management practices.

2.16 Feeds and Feeding

Students will understand the principles of feeds and feeding.

Examples of types of work students should be able to do to meet this standard:

2.16.1
Explain the function of feed components in animal rations for various 

species.

Plant and Soil Science Career Path Cluster

Content Standards

3. Plant and Soil Science

3.1 Plant Classification

Students will understand the principles of plant classification and identify plants using a simple dichotomous key.

Examples of the types of work students should be able to do to meet the standard:
3.1.1
Given a selection of plants, identify the plants using a dichotomous key.

3.2 Plant Cell Components

Students will understand cell functions and will identify and describe cell components.  They will understand the principles of plant inheritance, which will include the structure and role of DNA.

Examples of the types of work students should be able to do to meet the standard:
3.2.1
Given a series of plants grown under different conditions, describe the 
plants’ reaction in terms of cellar function.

3.3 Plant Physiology and Growth

Students will understand the principles of plant physiology and growth.

Examples of the types of work students should be able to do to meet the standard:
3.3.1
Describe the factors which influence plant growth including water, 
nutrients, light, soil, air and climate.

3.3.2
Modify the factors affecting plant growth and predict plant response.

3.4 Plant Reproduction

Students will understand the difference between sexual and asexual reproduction in plants


Examples of the types of work students should be able to do to meet the standard:
3.4.1
Demonstrate techniques for successful plant propagation (including 
budding, grafting, cuttings and seeds).

Plant and Soil Science Career Path Cluster

Content Standards

3.5 Plant Pathology and Pests

Students will understand basic pest problems and their respective economic impacts. 

Examples of the types of work students should be able to do to meet the standard:
3.5.1
Identify pests that affect plants.

3.5.2
Describe symptoms of disease and methods of management (i.e. 
conventional, sustainable, organic systems).

3.5.3
Demonstrate proper handling of hazardous materials.

3.6 Soil Properties

Students will understand the relationship between soils and plant production.

Examples of the types of work students should be able to do to meet the standard:
3.6.1
Identify the basics of soil texture and structure, the types of soil, the rating 
procedure used.

3.6.2
Identify properties of soil that are necessary for successful crop production.

3.7 Soil Biology

Students will understand what a soil food chain is (soil biology).

Examples of the types of work students should be able to do to meet the standard:
3.7.1
Describe the impact of soil biology on the environment.

3.8 Soil Management

Students will understand the effective management practices used in tillage and soil conservation.

Examples of the types of work students should be able to do to meet the standard:
3.8.1
Describe practices necessary to effectively manage and conserve soil 
through irrigation, drainage and tillage practices.

3.9 Water Management

Students will understand the effective management practices used in irrigation, drainage, watersheds, and water conservation.

Examples of the types of work students should be able to do to meet the standard:
3.9.1
Describe the practices necessary to effectively manage and conserve water.

3.10 Agrosystem

Students will understand the concept of “agrosystem” approach to production.

Examples of the types of work students should be able to do to meet the standard:
3.10.1
Identify the components of “whole system management”.

Plant and Soil Science Career Path Cluster

Content Standards

3.11 Cultural and Harvest Practices

Students will understand crop management and production practices.

Examples of the types of work students should be able to do to meet the standard:
3.11.1
Demonstrate an understanding of local cultural techniques including 
monitoring, pruning, fertilization, planting, irrigation, harvest treatments, 
processing, packaging, and marketing practices.

3.12 Post Harvest Physiology and Marketing Practices

Students will understand post harvest plant physiology and marketing practices.

Examples of the types of work students should be able to do to meet the standard:
3.12.1
Identify post harvest treatments, processing, packaging, and marketing 
practices used on local crops.

3.13 Equipment Management and Safety

Students will know how to maintain tools and equipment used in plant production operations. Students will understand occupational safety issues including the avoidance of physical hazards in the work environment.

Examples of the types of work students should be able to do to meet the standard:

3.13.1
Demonstrate the skills necessary to service and maintain equipment and 
tools.

3.13.2
Operate equipment safely as not to endanger themselves or others.  

3.13.3
Demonstrate proper handling of hazardous materials.

3.14 Biotechnology

Students will understand the principles of biotechnology in relation to plant protection and improvement.  

Examples of the types of work students should be able to do to meet the standard:
3.14.1
Demonstrate an understanding of micro propagation, biological pest 

controls, and genetic engineering.

3.15 Technology

Students will understand the use of technology in plant production.  

Examples of the types of work students should be able to do to meet the standard:
3.15.1 Describe how changes in technology affect plant production and management.  

3.15.2 Describe ways to keep informed about advancements in technology that affect plant and soil science.

Plant and Soil Science Career Path Cluster

Content Standards

3.16 Record Keeping

Students will demonstrate an understanding of the principles of record keeping utilizing a variety of methods and systems.  

Examples of the types of work students should be able to do to meet the standard:
3.16.1
Explain the differences between production and financial records.

3.17 Interpersonal Leadership Development

Students will recognize the traits of effective leaders.

Examples of the types of work students should be able to do to meet the standard:
3.17.1
Participate in leadership training activities associated with the FFA, 
including public speaking, leading group discussions, working within a 
committee, conducting business meetings, and problem solving.

3.18 Supervised Agriculture Experience Project

Students will understand the relationship between a supervised occupational experience (SOE) and their preparation for a career in agriculture.  

Examples of the types of work students should be able to do to meet the standard:
3.18.1
Participate in a supervised occupational experience employing skills and 
knowledge learned in the classroom.  


3.18.2
Maintain an on-going record book.

Agricultural Business Career Path Cluster

Content Standards

4. Agricultural Business

4.1 Economic Principles

Students will understand economic principles as they relate to agribusiness.  

Examples of the types of work students should be able to do to meet the standards:

4.1.1
Make management decisions based on their analysis and interpretation of 
economic information using appropriate technology.

4.2 Management Functions

Students will be able to define the different types of agribusiness ownership.

Examples of the types of work students should be able to do to meet the standards:
4.2.1
Compare the advantages and disadvantages of sole proprietorship, 
partnership, corporate and cooperative business ownership.

4.3 Agriculture Records

Students will apply record keeping, inventory and depreciation procedures commonly used in agribusiness.

Examples of the types of work students should be able to do to meet the standards:
4.3.1
Maintain California Vocational Record Books based on their Supervised 
Occupational Experience (SOE) or a simulated class activity.  

4.3.2
Use appropriate technology to keep records and generate reports.

4.4 Agriculture Credit

Students will understand credit and its role in agribusiness.

Examples of the types of work students should be able to do to meet the standards:
4.4.1
Identify uses and sources for short, intermediate and long term credit.

4.4.2
Analyze a cash flow statement to determine the ability to repay loans.

4.4.3
Calculate the cost of credit.

4.4.4
Prepare a budget to reflect planning and profitability for an enterprise.

Agricultural Business Career Path Cluster

Content Standards

4.5 Taxes

Students will understand the importance of tax planning and record keeping.

Examples of the types of work students should be able to do to meet the standards:
4.5.1
Discuss the role of taxes in agribusiness and the American economy.

4.5.2
Determine the tax obligations for an agribusiness using appropriate 
technology.

4.6 Law and Risk Management

Students will be able to understand risk management in agribusiness. 

Examples of the types of work students should be able to do to meet the standards:
4.6.1
Discuss liability, environmental responsibility and its economic impact.

4.6.2
Discuss employee relations in terms of risk and liability. 

4.6.3
Identify sources of labor and factors affecting availability of qualified 
workers.

4.7 Private/Public Organizations

Students will understand the role of various agricultural organizations and explain their impacts on the agriculture industry.  

Examples of the types of work students should be able to do to meet the standards:
4.7.1
Identify public or private agricultural organizations and access them using 
the Internet.

4.8 Agricultural Marketing, Sales and Trade

Students will understand the principles of marketing and selling of agricultural products and apply this knowledge using simulations and career development events.

Examples of the types of work students should be able to do to meet the standards:
4.8.1
Discuss the agricultural significance of commodity markets.  

4.8.2
Explain the interrelationships of governmental, economic and cultural 
factors affecting international trade.

4.8.3
Demonstrate use of technology in tracking prices and discussing price 
movement.

Agricultural Business Career Path Cluster

Content Standards

4.9 Interpersonal Leadership Development


Students will recognize the traits of effective leaders.


Examples of the types of work students should be able to do to meet the standards:
4.9.1
Participate in leadership training activities associated with the FFA 
including public speaking, leading group discussions, working within a 

committee, conducting business meetings, and problem solving. 
Ornamental Horticulture Career Path Cluster

Content Standards

5. Ornamental Horticulture

5.1 Plant Classification

Students will understand plant classification and identification.

Examples of the types of work students should be able to do to meet the standard:

5.1.1
Classify and identify plants using botanical growth habits, landscape uses, 
cultural requirements, and a simple botanical key.

5.1.2
Demonstrate plant selection and identification for local landscape 
applications.

5.2 Plant Physiology

Students will understand the basic principles of plant physiology and growth, including photosynthesis, osmosis, transpiration, respiration, plant structure, and cell structure.

Examples of the types of work students should be able to do to meet the standard:

5.2.1
Raise various plant materials under a variety of conditions and identify the 
factors affecting plant growth.

5.3 Plant Reproduction

Students will understand the methods of asexual plant reproduction as well as the factors affecting them.

Examples of the types of work students should be able to do to meet the standard:

5.3.1
Safely demonstrate propagation practices and monitor plant development.

5.4 Integrated Pest Management

Students will understand basic principles of integrated pest management.  They will identify pest and disease damage and learn methods of control.

Examples of the types of work students should be able to do to meet the standard:
5.4.1
Read and interpret pesticide labels and understand safe pesticide 
management practices.

5.5 Soil and Water

Students will understand water and soil (media) management practices.

Examples of the types of work students should be able to do to meet the standard: 5.5.1
Demonstrate an understanding of water and soil and how they affect plant 
growth.

5.5.2
Prepare and amend soils, implement methods of soil conservation, and 
evaluate results.

Ornamental Horticulture Career Path Cluster

Content Standards

5.6 Plant Nutrition

Students will understand plant nutrition practices for ornamental plants as it relates to plant growth and health.

Examples of the types of work students should be able to do to meet the standard:
5.6.1
Read and interpret fertilizer labels and use proper application practices.

5.7 Pruning Methods

Students will understand basic principles of pruning and training horticulture plants.

Examples of the types of work students should be able to do to meet the standard:
5.7.1
Evaluate various plant materials and safely prune them according to plant 
and landscape requirements to manage growth and/or fruit and flower 
production.

5.8 Turfgrass

Students will understand the selection, installation, and maintenance of turf.

Examples of the types of work students should be able to do to meet the standard:
5.8.1
Install and/or maintain a lawn area.

5.9 Nursery Production

Students will understand the care and maintenance of nursery stock.

Examples of the types of work students should be able to do to meet the standard:
5.9.1
Propagate and maintain a horticulture crop to the point of sale.

5.9.2
Identify procedures commonly used in nursery production.

5.10 Ornamental Horticulture Equipment

Students will understand the safe use, repair, and maintenance of tools, equipment, and facilities found in the horticulture industry.

Examples of the types of work students should be able to do to meet the standard:
5.10.1
Safely operate and maintain selected hand and power equipment.

5.11 Basic Landscaping

Students will understand the basic principles of landscape planning, design, construction, and maintenance.

Examples of the types of work students should be able to do to meet the standard:
5.11.1
Demonstrate proper landscape planting and maintenance practices.

Ornamental Horticulture Career Path Cluster

Content Standards

5.12 Floriculture

Students will understand the basic principles and skills of floral design.

Examples of the types of work students should be able to do to meet the standard:
5.12.1
Identify materials and tools, describe proper handling, safe preparation, and 
the arrangement of cut flowers.

5.12.2
Design and construct a simple floral project.

5.13 Horticulture Careers and Industry 

Students will understand horticulture career paths and students will be aware of professional trade organizations within the horticulture industry.

Examples of the types of work students should be able to do to meet the standard:
5.13.1
Demonstrate strategies for obtaining employment. 

5.14 Horticulture Record Keeping

Students will understand the importance of keeping records of business transactions and production records.  

Examples of the types of work students should be able to do to meet the standard:
5.14.1
Maintain and complete record books, production records, and other records 
as needed.

5.15 Interpersonal Leadership Development

Students will recognize the traits of effective leaders.

Examples of the types of work students should be able to do to meet the standard:
5.15.1
Participate in leadership training activities associated with the FFA 
including public speaking, leading group discussions, working within a 
committee, conducting business meetings, and problem solving.

5.16 Supervised Occupational Experience Project

Students will understand the relationship between a Supervised Occupational Experience project (SOE) and their preparation for a career in agriculture.  

Examples of the types of work students should be able to do to meet the standard:
5.16.1
Participate in a supervised occupational experience project employing 
skills and knowledge learned in the classroom.

5.16.2
Maintain an on-going record book.

Agricultural Mechanics Career Path Cluster

Content Standards

6. Agricultural Mechanics

6.1 Oxy-fuel Welding & Cutting

Students will understand the principles and application of oxy-fuel welding and cutting and be able to explain the role of heat and the fusion process.

Examples of the types of work students should be able to do to meet the standard:

6.1.1
Safely select, adjust, and operate oxy-fuel equipment to complete a project/task.

6.2 Electric Welding Processes

Students will understand the electric welding process.

Examples of the types of work students should be able to do to meet the standard:
6.2.1
Select, properly adjust and safely employ the appropriate welding 
apparatus.

6.2.2
Select the proper materials to construct a project and use multiple types of 
welds.

6.3 Chains and Rope

Students will understand and demonstrate how to safely secure loads with chains and rope.

Examples of the types of work students should be able to do to meet the standard:
6.3.1
Select and use the appropriate materials for securing a particular load.  

6.3.2
Demonstrate basic knots such as the following: trucker’s hitch, eye splice, 
bowline, whipping knot, figure 8, and square knot.

6.4 Surveying

Students will understand the use of surveying equipment.

Examples of the types of work students should be able to do to meet the standard:
6.4.1
Demonstrate surveying principles, survey instrument adjustment, and 
participate in land measurement activities.

6.5 Equipment Operation and Preventive Maintenance

Students will understand the concepts of safe equipment operation and maintenance.  

Examples of the types of work students should be able to do to meet the standard:
6.5.1
Safely adjust, maintain, and operate various types of power equipment.

6.5.2
Use operators manuals to develop service schedules and keep maintenance 
records.

Agricultural Mechanics Career Path Cluster

Content Standards

6.6 Types of Engines

Students will understand the different types of engines and their major parts, systems, and principles of operation.

Examples of the types of work students should be able to do to meet the standard:
6.6.1
Identify and compare the different types of engines and their major parts, 
systems, and principles of operation.

6.7 Agriculture Industry Employee/Employer Relationships

Students will understand agricultural industry employee-employer relationships and work evaluation.

Examples of the types of work students should be able to do to meet the standard:
6.7.1
Explain how wages are tied to job performance.

6.8 Safety

Students will understand personal/group safety while working in an Agriculture Mechanics environment.


Examples of the types of work students should be able to do to meet the standard:
6.8.1
Demonstrate the use of personal/group safety while working in an 
Agriculture Mechanics environment.

6.9 Electrical Systems

Students will understand the basic principles of electricity, A.C. circuits, and D.C. circuits as used in agricultural machinery

Examples of the types of work students should be able to do to meet the standard:
6.9.1
Interpret basic electrical plans such as 3-wire farm structures.

6.9.2
Demonstrate proper usage of the following electrical testing devices: volt 
meter and circuit tester.

6.10 Agricultural Structures

Students will understand the design, construction, and maintenance of agricultural structures.

Examples of the types of work students should be able to do to meet the standard:
6.10.1
Design and construct a simple framed project requiring basic carpentry.

6.10.2
Use basic concrete/masonry, plumbing, and/or electrical wiring skills.

Agricultural Mechanics Career Path Cluster

Content Standards

6.11 Record Keeping

Students will understand the principles of record keeping.  

Examples of the types of work students should be able to do to meet the standard:
6.11.1
Demonstrate record keeping utilizing a variety of methods and systems.

6.12 Interpersonal Leadership Development

Students will recognize the traits of effective leaders.

Examples of the types of work students should be able to do to meet the standard:
6.12.1
Participate in leadership training activities associated with the FFA.

6.13 Supervised Practical Experience Project

Students will understand the relationship between a supervised occupational experience (SOE) and their preparation for a career in agriculture. 

Examples of the types of work students should be able to do to meet the standard:
6.13.1
Participate in a supervised occupational experience that employs skills and 
knowledge learned in the ag mechanics program.

6.13.2
Maintain an ongoing record book.

6.14 Measurement

Students will understand the importance of a accurate measurement as it relates to project planning, construction, and troubleshooting.

Examples of the types of work students should be able to do to meet the standard:
6.14.1
Read and use a variety of measurement tools to complete calculations for 
problems involving length, area, and volume.

Natural Resources/Forestry Career Path Cluster

Content Standards

7. Natural Resources/Forestry

7.1 Energy and Nutrient Cycles

Students will understand the cycling of energy, water, and basic elements in the ecosystem.

Examples of types of work students should be able to do to meet the standard:

7.1.1
Observe and analyze the roles energy, water and basic elements play in 
various ecosystems and describe the influence of human activities on these 
systems.

7.2 Energy

Students will understand the importance of energy, including sources, conservation, and future needs.

Examples of types of work students should be able to do to meet the standard:

7.2.1
Compare the effects of using different kinds of energy and energy sources 
on air and water pollution.

7.3 Water and Water Pollution

Students will understand water use issues, cycles, management practices, conservation, pollution, and water quality.

Examples of types of work students should be able to do to meet the standard:

7.3.1
Analyze the role of water management in maintaining a healthy 
environment and lifestyle.

7.4 Soils

Students will understand soil composition and the factors which affect the use of different types of soil.

Examples of types of work students should be able to do to meet the standard:

7.4.1
Explain or demonstrate practices used to manage and conserve soil 
resources.

7.5 California Rangeland

Students will understand the role of rangelands, their use, and management practices in the economy and ecology of California.

Examples of types of work students should be able to do to meet the standard:

7.5.1
Outline the distribution of rangelands in California and the endangered 
plants and animals which inhabit them.

7.5.2
Analyze a rangeland management plan and predict its impact.

Natural Resources/Forestry Career Path Cluster

Content Standards

7.6 Wildlife and Waterfowl

Students will understand the importance of wildlife including indigenous and migratory species, their physical and behavioral characteristics, habitat, and management.

Examples of types of work students should be able to do to meet the standard:

7.6.1
Compare habitat requirements for different species and identify factors 
that influence population dynamics.  

7.6.2
Identify the major species of migratory waterfowl, their characteristics, and 
migratory flyways, and explain the importance of maintaining waterfowl 
habitats.

7.7 Wetland and Aquatic Resources

Students will understand the principles of fisheries and marine resource management.

Examples of types of work students should be able to do to meet the standard:

7.7.1
Explain how water quality affects aquatic animals and their habitats.

7.8 Forestry Resource

Students will develop a historical and regional perspective of the forest industry.  They will understand the concept of urban forestry.

Examples of types of work students should be able to do to meet the standard:

7.8.1
Discuss and analyze issues related to major forest areas of the United States 
and the world.  

7.8.2
Explain the costs and benefits of trees in the urban setting.

7.8.3
Explain and give examples of how social, political, and economic factors 
can impact the use of forests.

7.9 Outdoor Recreation

Students will understand recreation from the perspectives of the recreational enthusiast and the resource manager.  Students will understand how to handle outdoor emergency situations.

Examples of types of work students should be able to do to meet the standard:

7.9.1
Demonstrate basic survival skills and first-aid procedures.  

7.9.2
Identify the impact that outdoor recreation has on other natural resources 
and analyze how they influence resource management.

Natural Resources/Forestry Career Path Cluster

Content Standards

7.10 Plant Physiology

Students will understand the basic principles of plant physiology.  

Examples of types of work students should be able to do to meet the standard:

7.10.1
Describe the factors which influence plant growth.

7.10.2
Explain or diagram the process of photosynthesis and describe its 
importance to life.

7.11 Taxonomy

Students will understand the classification of plants and animals.  

Examples of types of work students should be able to do to meet the standard:

7.11.1
Utilize a dichotomous key to identify plants and animals.

7.11.2
Describe the scientific method of animal classification including:   order, 
family, genus, and species.

7.12 Fire and the Forest

Students will be familiar with fire chemistry, fire behavior, and the role of prescribed burning and wildlife suppression in preventing forest fires.

Examples of types of work students should be able to do to meet the standard:

7.12.1
List the components of the “fire triangle” and describe the significance of 
each.

7.12.2
Design a fire control plan for a simulated forest fire.

7.12.3
Describe the importance of fire in the forest ecosystem.

7.13 Forest Management

Students will understand forest management practices.  Students will understand the concept of forest health.  

Examples of types of work students should be able to do to meet the standard:

7.13.1
Identify and diagnose damage from destructive insects and diseases and 
propose methods for their management.

7.13.2
Analyze and discuss issues relative to the concepts of multiple use 
management.

7.14 Measurement, Surveying, and Mapping

Students will understand basic concepts of measurement, surveying, and mapping.

Examples of types of work students should be able to do to meet the standard:

7.14.1
Use a compass and a map, use surveying equipment, and measure timber.

Natural Resources/Forestry Career Path Cluster

Content Standards

7.15 Natural Resources and Forest Products

Students will understand the utilization, processing, and marketing of products from mines, rangeland and forests.

Examples of types of work students should be able to do to meet the standard:

7.15.1
Analyze and discuss different forest products and how they are marketed.  

7.15.2
Differentiate between softwoods and hardwoods, types of wood, and 
describe wood characteristics.

7.16 Record Keeping

Students will understand the principles of record keeping.

Examples of types of work students should be able to do to meet the standard:

7.16.1
Demonstrate record keeping utilizing a variety of methods and systems. 

7.16.2
Explain the differences between production and financial records.

7.17 Interpersonal Leadership Development

Students will recognize the traits of effective leaders. 

Examples of types of work students should be able to do to meet the standard:

7.17.1
Participate in leadership training activities associated with the FFA including public speaking, leading group discussions, working within a committee, conducting business meetings, and problem solving.

7.18 Supervised Practical Experience Project

Students will understand the relationship between a supervised occupational experience project (SPE) and their preparation for a career in agriculture.  

Examples of types of work students should be able to do to meet the standard:

7.18.1
Participate in a supervised practical experience employing skills and 
knowledge learned in the classroom.

7.18.2
Maintain an on-going record book.
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