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Agriculture and
Natural Resources
Industry Sector

Career Pathways

◆ Agricultural Business

◆ Agricultural Mechanics

◆ Agriscience

◆ Animal Science

◆ Forestry and Natural Resources

◆ Ornamental Horticulture

◆ Plant and Soil Science
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AGRICULTURE AND NATURAL RESOURCES INDUSTRY SECTOR

The Agriculture and Natural Resources sector is designed to provide a foundation in
agriculture for all agriculture students in California. Students engage in an instructional
program that integrates academic and technical preparation and focuses on career
awareness, career exploration, and skill preparation in seven pathways. The pathways
emphasize real-world, occupationally relevant experiences of significant scope and
depth in Agricultural Business, Agricultural Mechanics, Agriscience, Animal Science,
Forestry and Natural Resources, Ornamental Horticulture, and Plant and Soil Science.
Integral components of classroom and laboratory instruction, supervised agricultural
experience projects, and leadership and interpersonal skills development prepare
students for continued training, advanced educational opportunities, or entry to a
career.

FOUNDATION STANDARDS

1.0 Academics
Students understand the academic content required for entry into postsecondary
education and employment in the Agriculture and Natural Resources sector.
(The standards listed below retain in parentheses the numbering as specified in the mathematics,
science, and history–social science content standards adopted by the State Board of Education.)

1.1 Mathematics
Specific applications of Algebra I standards (grades eight through twelve):
(10.0) Students add, subtract, multiply, and divide monomials and polynomials.

Students solve multistep problems, including word problems, by using these
techniques.

(12.0) Students simplify fractions with polynomials in the numerator and denominator
by factoring both and reducing them to the lowest terms.

Agriculture and
Natural Resources
Industry Sector
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(13.0) Students add, subtract, multiply, and divide rational expressions and functions.
Students solve both computationally and conceptually challenging problems by
using these techniques.

(15.0) Students apply algebraic techniques to solve rate problems, work problems,
and percent mixture problems.

Specific applications of Geometry standards (grades eight through twelve):
(8.0) Students know, derive, and solve problems involving the perimeter, circumfer-

ence, area, volume, lateral area, and surface area of common geometric figures.
(10.0) Students compute areas of polygons, including rectangles, scalene triangles,

equilateral triangles, rhombi, parallelograms, and trapezoids.
(11.0) Students determine how changes in dimensions affect the perimeter, area, and

volume of common geometric figures and solids.
(12.0) Students find and use measures of sides and of interior and exterior angles of

triangles and polygons to classify figures and solve problems.

Specific applications of Probability and Statistics standards (grades eight through
twelve):
(8.0) Students organize and describe distributions of data by using a number of

different methods, including frequency tables, histograms, standard line and bar
graphs, stem-and-leaf displays, scatterplots, and box-and-whisker plots.

1.2 Science
Specific applications of Investigation and Experimentation standards (grades nine
through twelve):
(1.a) Select and use appropriate tools and technology (such as computer-linked

probes, spreadsheets, and graphing calculators) to perform tests, collect data,
analyze relationships, and display data.

(1.c) Identify possible reasons for inconsistent results, such as sources of error or
uncontrolled conditions.

(1.d) Formulate explanations by using logic and evidence.
(1.f) Distinguish between hypothesis and theory as scientific terms.
(1.j) Recognize the issues of statistical variability and the need for controlled tests.
(1.l) Analyze situations and solve problems that require combining and applying

concepts from more than one area of science.
(1.m) Investigate a science-based societal issue by researching the literature, analyzing

data, and communicating the findings. Examples of issues include irradiation of
food, cloning of animals by somatic cell nuclear transfer, choice of energy
sources, and land and water use decisions in California.

1.3 History–Social Science
Specific applications of Principles of Economics standards (grade twelve):

(12.2) Students analyze the elements of America’s market economy in a global
setting.
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(12.2.2) Discuss the effects of changes in supply and/or demand on the relative
scarcity, price, and quantity of particular products.

(12.2.3) Explain the roles of property rights, competition, and profit in a market
economy.

(12.2.5) Understand the process by which competition among buyers and sellers
determines a market price.

(12.2.6) Describe the effect of price controls on buyers and sellers.
(12.2.7) Analyze how domestic and international competition in a market economy

affects goods and services produced and the quality, quantity, and price of
those products.

(12.2.10) Discuss the economic principles that guide the location of agricultural pro-
duction and industry and the spatial distribution of transportation and retail
facilities.

(12.4) Students analyze the elements of the U.S. labor market in a global setting.
(12.4.3) Discuss wage differences among jobs and professions, using the laws of

demand and supply and the concept of productivity.

2.0 Communications
Students understand the principles of effective oral, written, and multimedia communi-
cation in a variety of formats and contexts.
(The standards listed below retain in parentheses the numbering as specified in the English–
language arts content standards adopted by the State Board of Education.)

2.1 Reading
Specific applications of Reading Comprehension standards (grades nine and ten):
(2.1) Analyze the structure and format of functional workplace documents, including

the graphics and headers, and explain how authors use the features to achieve
their purposes.

(2.2) Prepare a bibliography of reference materials for a report using a variety of
consumer, workplace, and public documents.

(2.3) Generate relevant questions about readings on issues that can be researched.
(2.6) Demonstrate use of sophisticated learning tools by following technical directions

(e.g., those found with graphic calculators and specialized software programs
and in access guides to World Wide Web sites on the Internet).

(2.7) Critique the logic of functional documents by examining the sequence of infor-
mation and procedures in anticipation of possible reader misunderstandings.

(2.8) Evaluate the credibility of an author’s argument or defense of a claim by critiqu-
ing the relationship between generalizations and evidence, the comprehensive-
ness of evidence, and the way in which the author’s intent affects the structure
and tone of the text (e.g., in professional journals, editorials, political speeches,
primary source material).
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Specific applications of Reading Comprehension standards (grades eleven and twelve):
(2.1) Analyze both the features and the rhetorical devices of different types of public

documents (e.g., policy statements, speeches, debates, platforms) and the way in
which authors use those features and devices.

(2.3) Verify and clarify facts presented in other types of expository texts by using a
variety of consumer, workplace, and public documents.

(2.4) Make warranted and reasonable assertions about the author’s arguments by
using elements of the text to defend and clarify interpretations.

2.2 Writing
Specific applications of Writing Strategies and Applications standards (grades nine and
ten):
(1.1) Establish a controlling impression or coherent thesis that conveys a clear and

distinctive perspective on the subject and maintain a consistent tone and focus
throughout the piece of writing.

(1.2) Use precise language, action verbs, sensory details, appropriate modifiers, and
the active rather than the passive voice.

(1.3) Use clear research questions and suitable research methods (e.g., library, elec-
tronic media, personal interview) to elicit and present evidence from primary
and secondary sources.

(1.5) Synthesize information from multiple sources and identify complexities and
discrepancies in the information and the different perspectives found in each
medium (e.g., almanacs, microfiche, news sources, in-depth field studies,
speeches, journals, technical documents).

(2.3) Write expository compositions, including analytical essays and research reports:
a. Marshal evidence in support of a thesis and related claims, including

information on all relevant perspectives.
b. Convey information and ideas from primary and secondary sources

accurately and coherently.
c. Make distinctions between the relative value and significance of specific data,

facts, and ideas.
d. Include visual aids by employing appropriate technology to organize and

record information on charts, maps, and graphs.
e. Anticipate and address readers’ potential misunderstandings, biases, and

expectations.
f. Use technical terms and notations accurately.

(2.5) Write business letters:
a. Provide clear and purposeful information and address the intended audience

appropriately.
b. Use appropriate vocabulary, tone, and style to take into account the nature of

the relationship with, and the knowledge and interests of, the recipients.
c. Highlight central ideas or images.



6

AGRICULTURE AND NATURAL RESOURCES INDUSTRY SECTOR

d. Follow a conventional style with page formats, fonts, and spacing that
contribute to the documents’ readability and impact.

(2.6) Write technical documents (e.g., a manual on rules of behavior for conflict reso-
lution, procedures for conducting a meeting, minutes of a meeting):
a. Report information and convey ideas logically and correctly.
b. Offer detailed and accurate specifications.
c. Include scenarios, definitions, and examples to aid comprehension

(e.g., troubleshooting guide).
d. Anticipate readers’ problems, mistakes, and misunderstandings.

Specific applications of Writing Strategies and Applications standards (grades eleven
and twelve):
(1.3) Structure ideas and arguments in a sustained, persuasive, and sophisticated way

and support them with precise and relevant examples.
(1.6) Develop presentations by using clear research questions and creative and critical

research strategies (e.g., field studies, oral histories, interviews, experiments,
electronic sources).

(1.7) Use systematic strategies to organize and record information (e.g., anecdotal
scripting, annotated bibliographies).

(1.8) Integrate databases, graphics, and spreadsheets into word-processed documents.
(2.5) Write job applications and résumés:

a. Provide clear and purposeful information and address the intended audience
appropriately.

b. Use varied levels, patterns, and types of language to achieve intended effects
and aid comprehension.

c. Modify the tone to fit the purpose and audience.
d. Follow the conventional style for that type of document (e.g., résumé,

memorandum) and use page formats, fonts, and spacing that contribute to the
readability and impact of the document.

(2.6) Deliver multimedia presentations:
a. Combine text, images, and sound and draw information from many

sources (e.g., television broadcasts, videos, films, newspapers, magazines,
CD-ROMs, the Internet, electronic media-generated images).

b. Select an appropriate medium for each element of the presentation.
c. Use the selected media skillfully, editing appropriately and monitoring for

quality.
d. Test the audience’s response and revise the presentation accordingly.

2.3 Written and Oral English Language Conventions
Specific applications of English Language Conventions standards (grades eleven and
twelve):
(1.1) Demonstrate control of grammar, diction, and paragraph and sentence structure

and an understanding of English usage.
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(1.2) Produce legible work that shows accurate spelling and correct punctuation and
capitalization.

(1.3) Reflect appropriate manuscript requirements in writing.

2.4 Listening and Speaking
Specific applications of Listening and Speaking Strategies and Applications standards
(grades nine and ten):
(1.1) Formulate judgments about the ideas under discussion and support those judg-

ments with convincing evidence.
(1.7) Use props, visual aids, graphs, and electronic media to enhance the appeal and

accuracy of presentations.
(2.2) Deliver expository presentations:

a. Marshal evidence in support of a thesis and related claims, including
information on all relevant perspectives.

b. Convey information and ideas from primary and secondary sources
accurately and coherently.

c. Make distinctions between the relative value and significance of specific data,
facts, and ideas.

d. Include visual aids by employing appropriate technology to organize and
display information on charts, maps, and graphs.

e. Anticipate and address the listener’s potential misunderstandings, biases, and
expectations.

f. Use technical terms and notations accurately.

(2.3) Apply appropriate interviewing techniques:
a. Prepare and ask relevant questions.
b. Make notes of responses.
c. Use language that conveys maturity, sensitivity, and respect.
d. Respond correctly and effectively to questions.
e. Demonstrate knowledge of the subject or organization.
f. Compile and report responses.
g. Evaluate the effectiveness of the interview.

Specific applications of Listening and Speaking Strategies and Applications standards
(grades eleven and twelve):
(1.8) Use effective and interesting language, including:

a. Informal expressions for effect
b. Standard American English for clarity
c. Technical language for specificity

(1.14) Analyze the techniques used in media messages for a particular audience and
evaluate their effectiveness (e.g., Orson Welles’ radio broadcast “War of the
Worlds”).
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(2.4) Deliver multimedia presentations:
a. Combine text, images, and sound by incorporating information from a wide

range of media, including films, newspapers, magazines, CD-ROMs, online
information, television, videos, and electronic media-generated images.

b. Select an appropriate medium for each element of the presentation.
c. Use the selected media skillfully, editing appropriately and monitoring for

quality.
d. Test the audience’s response and revise the presentation accordingly

3.0 Career Planning and Management
Students understand how to make effective decisions, use career information, and
manage personal career plans:

3.1 Know the personal qualifications, interests, aptitudes, information, and skills necessary
to succeed in careers.

3.2 Understand the scope of career opportunities and know the requirements for education,
training, and licensure.

3.3 Develop a career plan that is designed to reflect career interests, pathways, and
postsecondary options.

3.4 Understand the role and function of professional organizations, industry associations,
and organized labor in a productive society.

3.5 Understand the past, present, and future trends that affect careers, such as technological
developments and societal trends, and the resulting need for lifelong learning.

3.6 Know important strategies for self-promotion in the hiring process, such as job applica-
tions, résumé writing, interviewing skills, and preparation of a portfolio.

4.0 Technology
Students know how to use contemporary and emerging technological resources in
diverse and changing personal, community, and workplace environments:

4.1 Understand past, present, and future technological advances as they relate to a chosen
pathway.

4.2 Understand the use of technological resources to gain access to, manipulate, and pro-
duce information, products, and services.

4.3 Understand the influence of current and emerging technology on selected segments of
the economy.

4.4 Understand geographic information systems (G.I.S.).
4.5 Determine the validity of the content and evaluate the authenticity, reliability, and bias

of electronic and other resources.
4.6 Differentiate among, select, and apply appropriate tools and technology.
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5.0 Problem Solving and Critical Thinking
Students understand how to create alternative solutions by using critical and creative
thinking skills, such as logical reasoning, analytical thinking, and problem-solving
techniques:

5.1 Apply appropriate problem-solving strategies and critical thinking skills to work-related
issues and tasks.

5.2 Understand the systematic problem-solving models that incorporate input, process,
outcome, and feedback components.

5.3 Use critical thinking skills to make informed decisions and solve problems.

6.0 Health and Safety
Students understand health and safety policies, procedures, regulations, and practices,
including the use of equipment and handling of hazardous materials:

6.1 Know policies, procedures, and regulations regarding health and safety in the work-
place, including employers’ and employees’ responsibilities.

6.2 Understand critical elements of health and safety practices related to storing, cleaning,
and maintaining tools, equipment, and supplies.

6.3 Understand how to locate important information on a material safety data sheet.
6.4 Maintain safe and healthful working conditions.
6.5 Use tools and machines safely and appropriately.
6.6 Know how to both prevent and respond to accidents in the agricultural industry.

7.0 Responsibility and Flexibility
Students know the behaviors associated with the demonstration of responsibility and
flexibility in personal, workplace, and community settings:

7.1 Understand the qualities and behaviors that constitute a positive and professional work
demeanor.

7.2 Understand the importance of accountability and responsibility in fulfilling personal,
community, and workplace roles.

7.3 Understand the need to adapt to varied roles and responsibilities.
7.4 Understand that individual actions can affect the larger community.
7.5 Understand the importance of time management to fulfill responsibilities.
7.6 Know how to apply high-quality craftsmanship to a product or presentation and con-

tinually refine and perfect it.
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8.0 Ethics and Legal Responsibilities
Students understand professional, ethical, and legal behavior consistent with applicable
laws, regulations, and organizational norms:

8.1 Know the major local, district, state, and federal regulatory agencies and entities that
affect the industry and how they enforce laws and regulations.

8.2 Understand the concept and application of ethical and legal behavior consistent with
workplace standards.

8.3 Understand the role of personal integrity and ethical behavior in the workplace.
8.4 Understand how to access, analyze, and implement quality assurance information.

9.0 Leadership and Teamwork
Students understand effective leadership styles, key concepts of group dynamics, team
and individual decision making, the benefits of workforce diversity, and conflict resolu-
tion:

9.1 Understand the characteristics and benefits of teamwork, leadership, and citizenship in
the school, community, and workplace settings.

9.2 Understand the ways in which preprofessional associations, such as the Future Farmers
of America (FFA), and competitive career development activities enhance academic
skills, promote career choices, and contribute to employability.

9.3 Understand how to organize and structure work individually and in teams for effective
performance and the attainment of goals.

9.4 Know multiple approaches to conflict resolution and their appropriateness for a variety
of situations in the workplace.

9.5 Understand how to interact with others in ways that demonstrate respect for individual
and cultural differences and for the attitudes and feelings of others.

9.6 Understand leadership, cooperation, collaboration, and effective decision-making skills
applied in group or team activities, including the student organization.

10.0  Technical Knowledge and Skills
Students understand the essential knowledge and skills common to all pathways in the
Agriculture and Natural Resources sector:

10.1 Understand the aims, purposes, history, and structure of the FFA student organization,
and know the opportunities it makes available.

10.2 Manage and actively engage in a career-related, supervised agricultural experience.
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10.3 Understand the importance of maintaining and completing the California Agricultural
Record Book.

10.4 Maintain and troubleshoot equipment used in the agricultural industry.

11.0  Demonstration and Application
Students demonstrate and apply the concepts contained in the foundation and pathway
standards.

Foundation Standards
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B. Agricultural Mechanics Pathway
The Agricultural Mechanics Pathway prepares students for careers related to the con-
struction, operation, and maintenance of equipment used by the agriculture industry.
Basic agricultural mechanics skills and safety, standards B1.0 through B8.0, cover wood-
working, electrical systems, plumbing, cold metal work, concrete, and welding technol-
ogy. Advanced topics, standards B9.0 through B12.0, deal with metal fabrication, small
engines, agriculture power and technology, and agriculture construction.

B1.0 Students understand personal and group safety:
B1.1 Practice the rules for personal and group safety while working in an agricultural

mechanics environment.
B1.2 Know the relationship between accepted shop management procedures and a

safe working environment.
B1.3 Know how to safely secure loads on a variety of vehicles.

B2.0 Students understand the principles of basic woodworking:
B2.1 Know how to identify common wood products, lumber types, and sizes.
B2.2 Know how to calculate board feet, lumber volume, and square feet.
B2.3 Know how to identify, select, and implement basic fastening systems.
B2.4 Complete a woodworking project, including interpreting a plan, developing a

bill of materials and cutting list, selecting materials, shaping, joining, and finish-
ing.

B3.0 Students understand the basic electricity principles and wiring practices commonly used
in agriculture:
B3.1 Understand the relationship between voltage, amperage, resistance, and power

in single-phase alternating current (AC) circuits.
B3.2 Know how to use proper electrical test equipment for AC and direct current

(DC).
B3.3 Analyze and correct basic circuit problems (e.g., open circuits, short circuits,

incorrect grounding).
B3.4 Understand proper basic electrical circuit and wiring techniques with nonmetal-

lic cable and conduit as defined by the National Electric Code.
B3.5 Interpret basic agricultural electrical plans.

B4.0 Students understand plumbing system practices commonly used in agriculture:
B4.1 Know basic plumbing fitting skills with a variety of materials, such as copper,

PVC (polyvinyl chloride), steel, polyethylene, and ABS (acrylonitrile butadiene
styrene).

B4.2 Understand the environmental influences on plumbing system choices (e.g., filter
systems, water disposal).

Agricultural Mechanics Pathway
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B4.3 Know how various plumbing and irrigation systems are used in agriculture.
B4.4 Complete a plumbing project, including interpreting a plan, developing a bill of

materials and cutting list, selecting materials, joining, and testing.

B5.0 Students understand agricultural cold metal processes:
B5.1 Know how to identify common metals, sizes, and shapes.
B5.2 Know basic tool-fitting skills.
B5.3 Know layout skills.
B5.4 Know basic cold metal processes (e.g., shearing, cutting, drilling, threading,

bending.).
B5.5 Complete a cold metal project, including interpreting a plan, developing a bill of

materials, selecting materials, shaping, fastening, and finishing.

B6.0 Students understand concrete and masonry practices commonly used in agriculture:
B6.1 Understand how to accurately calculate volume, materials needed, and project

costs for a concrete or masonry project.
B6.2 Know proper bed preparation, concrete forms layout, and construction.
B6.3 Complete a concrete or masonry project, including developing a bill of materials,

assembling, mixing, placing, and finishing.

B7.0 Students understand oxy-fuel cutting and welding:
B7.1 Understand the role of heat and oxidation in the cutting process.
B7.2 Know how to properly set up, adjust, shut down, and maintain an oxy-fuel

system.
B7.3 Know how to flame-cut metal with an oxy-fuel cutting torch.
B7.4 Know how to fusion-weld mild steel with and without filler rod by using oxy-

fuel equipment.
B7.5 Know basic repair skills using a variety of techniques, such as brazing or hard

surfacing.

B8.0 Students understand electric arc welding processes:
B8.1 Know how to 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 Apply gas metal arc welding, shielded metal arc welding, or flux core arc weld-
ing processes to fusion-weld mild steel with appropriate welding electrodes and
related equipment.

B8.3 Weld a variety of joints in various positions.
B8.4 Know how to read welding symbols and plans, select electrodes, fit-up joints,

and control heat and distortion.
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B9.0 Students understand advanced metallurgy principles and fabrication techniques:
B9.1 Understand metallurgy principles, including distortion, hardening, tempering,

and annealing.
B9.2 Operate and maintain various arc welding and cutting systems safely and appro-

priately.
B9.3 Operate and maintain fabrication tools and equipment safely and appropriately.
B9.4 Understand how to design project plans by using mechanical drawing tech-

niques.
B9.5 Understand how to finish a metal project by implementing proper sequencing.
B9.6 Know how to manipulate and finish metal by using a variety of machines and

techniques (e.g., lathe, mill, CNC plasma, shears, press break).
B9.7 Construct a welding project (using any electric welding process, appropriate

products, joints, and positions), including interpreting a plan, developing a bill of
materials, selecting materials, and developing a clear and concise fabrication
contract.

B10.0 Students understand small and compact engines:
B10.1 Understand engine theory for both two- and four-stroke cycle engines.
B10.2 Know different types of small engines and their applications.
B10.3 Know small engine parts and explain the various systems (e.g., fuel, ignition,

compression, cooling, lubrication systems).
B10.4 Know how to troubleshoot and solve problems with small engines.
B10.5 Know how to disassemble, inspect, adjust, and reassemble a small engine.
B10.6 Know how to look up parts, apply repair and maintenance recommendations

from a repair manual, and complete appropriate forms, including work orders.

B11.0 Students understand the principles and applications of various engines and machinery
used in agriculture:
B11.1 Understand how to identify common agricultural machinery.
B11.2 Operate and maintain equipment safely and efficiently.
B11.3 Know the various types of engines found on agricultural machinery and under-

stand the theory and safe operation of their systems (e.g., cooling, electrical, fuel).
B11.4 Know the theory and operation of mobile hydraulic systems and power take-off

systems.
B11.5 Troubleshoot common problems with engines and agricultural equipment.
B11.6 Understand the theory and operation of 12-volt DC electronic and electrical

systems (e.g., circuit design, starting, charging, and safety circuits).

Agricultural Mechanics Pathway
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B12.0 Students understand land measurement and construction techniques commonly used in
agriculture:
B12.1 Understand common surveying techniques used in agriculture (e.g., leveling,

land measurement, building layout).
B12.2 Know how to draw and interpret architectural plans.
B12.3 Know how to install single- and three-phase wiring and control systems found in

agricultural structures, pumps, and irrigation systems.
B12.4 Install plumbing in agricultural structures (e.g., potable water, sewer, irrigation).
B12.5 Form, place, and finish concrete or masonry (e.g., concrete block).
B12.6 Understand how to construct agricultural structures by using wood framing and

steel framing systems (e.g., barns, shops, greenhouses, animal structures).
B12.7 Develop clear and concise agricultural construction contracts.
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