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Agriculture and Natural Resources Industry Sector

Agriculture is one of California’s largest and most vital industries. It produces $28 billion in products, which in turn generate over $100 billion of economic impact. In fact, 10 percent of California jobs are in agriculture and related occupations. The demand for agricultural specialists throughout the state in both urban and rural areas is high, and there are more job openings than there are qualified applicants. Within the Agriculture and Natural Resources pathways, some of the fastest growing and/or highest wage occupations in California include agriculture marketing and sales persons, agricultural engineers, laboratory and research technicians, animal reproduction specialists, environmental scientists, landscape and turf managers, and pest management specialists.

Students in the Agriculture and Natural Resources industry sector are engaged in an instructional program that integrates academic and technical preparation with a focus 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 skill development prepare students for continued training, advanced educational opportunities, or entry to a career.

Agriculture and Natural Resources Industry Sector Pathways:

•
Agricultural Business

•
Agricultural Mechanics

•
Agriscience

•
Animal Science

•
Forestry and Natural Resources

•
Ornamental Horticulture

•
Plant and Soil Science

Agricultural Business

Sample sequence of courses in the Agricultural Business pathway:

	CTE Introductory Courses
	CTE Concentration Courses
	CTE Capstone Courses
	
Related Courses

	· Introduction to Agriculture
	· Ag Biology

· Integrated Agriculture Science

· Ornamental Horticulture

· Plant Science

· Animal Science

· Ag Computers
	· Ag Business Management

· Ag Sales and Service

· Ag Economics and Policy
	· Work Experience Education

· Speech and Communication

· Information Technology sector courses

· Government

· Accounting

· Chemistry


Sample of appropriate foundation and pathway standards for the Agricultural Business Management course in the Agricultural Business pathway:

	Sample of appropriate foundation standards

	Academics 1.1 Mathematics Algebra I (grades eight through twelve) 13.0: Students add, subtract, multiply, and divide rational expressions and functions. Students solve both computationally and conceptually challenging problems by using these techniques.

	Academics 1.3 History-Social Science Principles of Economics (grade twelve) 12.2.2: Discuss the effects of changes in supply and/or demand on the relative scarcity, price, and quantity of particular products.

	Communications 2.1 Reading Comprehension (grades eleven and twelve) 2.3: Verify and clarify facts presented in other types of expository texts by using a variety of consumer, workplace, and public documents.

	Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 1.8: Integrate databases, graphics, and spreadsheets into word-processed documents.

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

	Problem Solving and Critical Thinking 5.1: Apply appropriate problem-solving strategies and critical thinking skills to work-related issues and tasks.

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

	Technical Knowledge and Skills 10.3: Understand the importance of maintaining and completing the California Agricultural Record Book.

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

	Sample appropriate pathway standards

	A1.0: Students understand decision-making processes within the American free enterprise system.

	A2.0: Students understand the fundamental economic principles of agribusiness and agricultural production.

	A3.0: Students understand the role of credit in agribusiness and agricultural production.

	A4.0: Students understand proper accounting principles and procedures used in business management and tax planning.

	A7.0: Students understand agricultural marketing systems.

	A8.0: Students understand the sales of agricultural products and services.

	A9.0: Students understand local, national, and international agricultural markets and how trade affects the economy.


Sample analysis (or “unpacking”) of a standard for the Agricultural Business Management course in the Agricultural Business pathway:

	Standard
	Agricultural Business Pathway A4.0: Students understand proper accounting principles and procedures used in business management and tax planning.

	Standard subcomponent
	Agricultural Business Pathway A4.6: Understand how to determine the tax obligations for an agribusiness.

	Course level
	Introductory Concentration Capstone

	
	Concepts
	Benchmark

	What do students need to know? At what level?
	1. Which tax forms to use

2. Which records generate the information for those tax forms

3. Current relevant tax codes

4. Tax obligation reduction strategies
	1. Name three relevant forms.

2. Cite three records.

3. Cite three relevant codes.

4. Cite two strategies.

	
	Skills
	Benchmark

	What should students be able to do? At what level?
	1. Read and follow tax-related directions.

2. Transfer information from records to tax forms.

3. Complete forms properly.

4. Reduce tax obligation from the example.
	1. Obtain two sets of instructions and follow the directions.

2. Complete all transfers correctly.

3. Complete all forms correctly.

4. Identify two appropriate strategies.

	Topics/contexts

What must be taught?
	1. Knowledge concepts 1 and 2, above

2. Depreciation

3. Transferring figures

4. Current relevant tax codes

5. Tax obligation reduction strategies

6. Using tax forms and records


Sample performance task based on the skills and concepts: 

Standards: This sample performance task targets the following Agriculture and Natural Resources industry sector foundation standards and (AB) Agricultural Business pathway standards.

	Standard #
	Standard

	Foundation: Academics 1.1 Mathematics Algebra I (grades eight through twelve) 13.0: 
	Students add, subtract, multiply, and divide rational expressions and functions. Students solve both computationally and conceptually challenging problems by using these techniques.

	Foundation: Problem Solving and Critical Thinking 5.1:
	Apply appropriate problem-solving strategies and critical thinking skills to work-related issues and tasks.

	Foundation: Leadership and Teamwork 9.3:
	Understand how to organize and structure work individually and in teams for effective performance and attainment of goals.

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

	Pathway: AB A4.6: 
	Understand how to determine the tax obligations for an agribusiness.


Assignment: Determining tax obligation and completing tax forms.

1.
Students will complete Schedule F, Schedule SE, and a Fuel Rebate Schedule 1028 from information generated from the simulated farming operation’s journal and check book.



Individually and by using your simulated family farming operation records [Leadership and Teamwork 9.3]:


a.
Complete a depreciation sheet [Academics 1.1 Mathematics Algebra 13.0; Leadership and Teamwork 9.3; Demonstration and Application 11.0].


b.
Prepare a balance sheet, financial statement, and cash flow summary [Academics 1.1 Mathematics Algebra 13.0; Leadership and Teamwork 9.3; Demonstration and Application 11.0].


c.
Complete a Schedule F [AB A4.6; Leadership and Teamwork 9.3; Demonstration and Application 11.0].


d.
Complete a Schedule SE [AB A4.6; Leadership and Teamwork 9.3; Demonstration and Application 11.0].


e.
Complete a Schedule 1028 [AB A4.6; Leadership and Teamwork 9.3; Demonstration and Application 11.0].


2.
Determine and present to the class how that tax obligation could be reduced by adjustments to depreciation or purchasing [Problem Solving and Critical Thinking 5.1; Demonstration and Application 11.0].

Performance task rubric: Your grade will be based on the following rubric. Individual teachers should determine how to weigh the standards and assign points for each level.

	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	AB A4.6: Understand how to determine the tax obligations for an agribusiness.
	Complete all three forms within 5 percent of the correct total.
	Complete all three forms within 15 percent of the correct total.
	Complete all three forms within 25 percent of the correct total.
	Student does not complete all three forms within 25 percent of the correct total.

	Academics 1.1 Mathematics Algebra (grades eight through twelve) 13.0: Students add, subtract, multiply, and divide rational expressions and functions. Students solve both computationally and conceptually challenging problems by using these techniques.
	Make all calculations on the depreciation, balance, financial statement, and cash flow sheet with 95 percent accuracy.
	Make all calculations on the depreciation, balance, financial statement, and cash flow sheet with 85 percent accuracy.
	Make all calculations on the depreciation, balance, financial statement and cash flow, sheet with 75 percent accuracy.
	Student does not make all calculations on the depreciation, balance, financial statement, and cash flow sheet with greater than 75 percent accuracy.


	Problem Solving and Critical Thinking 5.1: Apply appropriate problem-solving strategies and critical thinking skills to work-related issues and tasks.
	Student provides three examples of how to reduce the tax obligation through inventory or purchasing adjustments.
	Student provides two examples of how to reduce the tax obligation through inventory or purchasing adjustments.
	Student provides one example of how to reduce the tax obligation through inventory or purchasing adjustments.
	Student does not provide examples of how to reduce the tax obligation through inventory or purchasing adjustments.

	Leadership and Teamwork 9.3: Understand how to organize and structure work individually and in teams for effective performance and attainment of goals.
	Student exceptionally sets and meets timelines, organizes materials, and completes assignments before they are due and with accuracy.
	Student sets and meets timelines, organizes materials, and completes assignments on time and with accuracy.
	Student minimally sets and meets timelines, organizes materials, and completes assignments with some confusion.
	Student struggles with setting and meeting timelines, organization, or completion of assignments with inaccuracy.


Note: Demonstration and Application standard 11.0 is included in all the above.

Sample pathway occupations: Agricultural Business

	Sample of pathway occupations organized by level of education and training required for workforce entry. Asterisked occupations require certification or licensure.

	
High School 
(diploma)
	Postsecondary Training (certification and/or an AA degree)
	
College/University (bachelor’s degree or higher)

	· Agriculture Retail Salesperson

· Equipment Parts Salesperson

· Ag Lending Office Clerk
	· Farm Realtor/Appraiser

· Customer Service Representative

· Farm Accountant
	· Agriculture Supplies Purchasing Agent/Buyer

· Agricultural Sales and Marketing Manager

· Agriculture Commodity Broker*


Agricultural Mechanics

Sample course sequences in the Agricultural Mechanics pathway:

	CTE Introductory Courses
	CTE Concentration Courses
	CTE Capstone Courses
	
Related Courses

	· Introduction to Agricultural Mechanics

· Introduction to Agriculture
	· Advanced Agricultural Mechanics

· Agricultural Welding

· Agricultural Small Engines
	· Agricultural 

· Fabrication/ Construction

· Ag/Farm Power and Equipment
	· Geometry

· Physics

· Electronics, Manufacturing Technology courses

· Power, Energy, and Transportation Technology courses

· Drafting courses (CAD, CAM)


Sample of appropriate foundation and pathway standards for the Advanced Agricultural Mechanics course in the Agricultural Mechanics pathway: 

	Sample appropriate foundation standards

	Academics 1.1 Mathematics Algebra I (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.

	Academics 1.1 Mathematics Geometry (grades eight through twelve) 8.0: Students know, derive, and solve problems involving the perimeter, circumference, area, volume, lateral area, and surface area of common geometric figures.

	Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.c: Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions.

	Communications 2.1 Reading Comprehension (grades nine and ten) 2.6: Demonstrate use of sophisticated learning tools by following technical directions.

	Communications 2.4 Listening and Speaking Strategies and Applications (grades nine and ten) 1.1: Formulate judgments about the ideas under discussion and support those judgments with convincing evidence.

	Health and Safety 6.2: Understand critical elements for health and safety practices related to storing, cleaning, and maintaining tools, equipment, and supplies.

	Health and Safety 6.5: Use tools and machines safely and appropriately.

	Responsibility and Flexibility 7.6: Know how to apply high-quality craftsmanship to a product or presentation and continually refine and perfect it.

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

	Sample appropriate pathway standards

	B1.0: Students understand personal and group safety.

	B5.0: Students understand agricultural cold metal processes.

	B7.0: Students understand oxy-fuel cutting and welding.

	B8.0: Students understand electric arc welding processes.


Sample analysis (or “unpacking”) of a standard for the Advanced Agricultural Mechanics course in the Agricultural Mechanics pathway:

	Standard
	Agricultural Mechanics Pathway B8.0: Students understand electric arc welding processes.

	Standard subcomponent
	Agricultural Mechanics Pathway B8.3: Weld a variety of joints in various positions.

	Course level
	Introductory X Concentration Capstone

	
	Concepts
	Benchmark

	What do students need to know? At what level?
	1. Safety equipment and procedures

2. Parts and functions of the power source

3. Evaluate material, equipment, and electrode selection to determine proper operational settings

4. How the welding process works

5. Different joints and positions and their uses
	1. Wear protective clothing and goggles. Operate equipment safely.

2. Name parts and explain the functions.

3. Determine and list proper settings for three examples.

4. Explain the principles and process of arc welding.

5. Name four joints and three positions.

	
	Skills
	Benchmark

	What should students be able to do? At what level?
	1. Strike an arc.

2. Run beads.

3. Fill a piece of steel with beads that are overlapped and layered.

4. Remove slag.

5. Analyze the quality of the work.
	1. Strike and maintain an arc five times out of five attempts.

2. Run uniform, properly penetrating beads.

3. Run beads properly: even bead width, penetration is half the thickness of the bead, puddles are evenly spaced and equal in size, rows overlap previous rows halfway and are straight, layers are smooth and even.

4. Present welds that are free of slag.

5. Evaluate welds accurately.

	Topics/contexts

What must be taught?
	1. Basic arc welding processes, equipment, and safety

2. Arc welding settings and adjustments

3. Proper angle, speed, electrode selection

4. Use of technical manuals


Sample performance task based on the skills and concepts:

Standards: This sample performance task targets the following Agriculture and Natural Resources industry sector foundation standards and Agricultural Mechanics (AM) pathway standards.

	Standard #
	Standard

	Foundation: Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.c:
	Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions.

	Foundation: Health and Safety 6.5:
	Use tools and machines safely and appropriately.

	Foundation: Responsibility and Flexibility 7.6:
	Know how to apply high-quality craftsmanship to a product or presentation and continually refine and perfect it.

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

	Pathway: AM B8.3 
	Weld a variety of joints in various positions.


Assignment: Padding a Plate

You will individually obtain a 4" x 5" x 1/4" steel plate and 1/8" E-6013 electrodes and proceed to pad the plate with 3.5 perpendicular layers of overlapping beads [AM B8.3]. Identify and demonstrate safe equipment set up, operation, and clean up [Health and Safety 6.5].
Steps:


1.
Establish an arc and run a stringer bead parallel to and along one of the long edges of the plate.


2.
Fill the craters at the end of each weld.


3.
Run more beads alongside the previous bead. Ensure the far edge of the bead is in the center of the previous bead.


4.
Chip the slag, clean the weld thoroughly after each pass, and cool the weld.


5.
Evaluate the quality of each bead, and identify and correct any problems.


6.
Continue making passes until the plate is covered.


7.
Turn the plate 90 degrees and weld a second layer.


8.
Weld 3.5 layers.


9.
Stamp your number on the plate and submit it for evaluation [Health and Safety 6.5; Academics 1.2 Science Investigation and Experimentation 1.c; Responsibility and Flexibility 7.6; Demonstration and Application 11.0].

Performance task rubric: Your grade will be based on the following rubric. Individual teachers should determine how to weigh the standards and assign points for each level.
	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	AM B8.3: Weld a variety of joints in various positions.
	Student produces a plate that has smooth, straight, uniform beads that overlap with no slag or craters present. 
	Student produces a plate that has minor imperfections in smoothness, straightness, or in the uniformity of the beads overlapping with no slag or craters present.
	Student produces a plate that has some imperfections in smoothness, straightness, or in the uniformity of the beads overlapping with no slag or craters present. 
	Student produces a plate that has no evidence of smoothness, straightness, uniformity, and has poor overlapping, slag, and/or craters are present. 

	Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.c: Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions.
	Student identifies three reasons for inconsistent results and explains both how to prevent and correct the poor results. 
	Student identifies two reasons for inconsistent results and explains both how to prevent and correct the poor results how to prevent them and provides some corrections for the poor results.
	Student identifies one reason for inconsistent results and explains both how to prevent and correct the poor result.
	Student cannot identify a reason for inconsistent results. 

	Health and Safety 6.5: Use tools and machines safely and appropriately.
	Student demonstrates safe setup, use, and storage of equipment and keeps the working area clear and safe. 
	Student does not demonstrate safe setup, use, and storage of equipment or does not keep the working area clear and safe. 

	Responsibility and Flexibility 7.6: Know how to apply high-quality craftsmanship to a product or presentation and continually refine and perfect it.
	Student produces an end product that has smooth, straight, and uniform beads/welds that overlap/penetrate with no slag or craters present.
	Student produces an end product that has minor imperfections in smoothness, straightness, or in the uniformity of the beads/welds that overlap/penetrate with no slag or craters present.
	Student produces an end product that has some imperfections in smoothness, straightness, or in the uniformity of the beads/welds that overlap/penetrate with no slag or craters present. 
	Student produces an end product that has no evidence of smoothness, straightness, uniformity, and has poor overlapping/
penetration with slag and/or craters present.


Note: Demonstration and Application standard 11.0 is included in all the above.

Sample pathway occupations: Agricultural Mechanics 

	Sample of pathway occupations organized by level of education and training required for workforce entry Asterisked occupations require certification or licensure.

	

High School (diploma)
	Postsecondary Training (certification and/or an AA degree)
	
College/University (bachelor’s degree or higher)

	· Farm Equipment Operator

· Farm Equipment Parts Person

· Welder
	· Equipment Fabricator

· Equipment Service Technician

· Heavy Equipment Operator
	· Agricultural Engineer

· Irrigation Engineer

· Agricultural Mechanics Teacher*


Agriscience

Sample course sequence in the Agriscience pathway:
	CTE Introductory Courses
	CTE Concentration Courses
	CTE Capstone Courses
	
Related Courses

	· Introduction to Agriculture
	· Agriscience

· Agricultural Biology
	· Ag Business Management

· Agricultural Biotechnology

· Advanced Plant and Animal Science
	· Ornamental Horticulture

· Animal Science

· Chemistry

· Physics

· Earth Science

· Environmental Science


Sample of appropriate foundation and pathway standards for the Introduction to Agriculture course in the Agriscience pathway:

	Sample appropriate foundation standards

	Academics 1.1 Mathematics Algebra I (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.

	Communications 2.1 Reading Comprehension (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.

	Technology 4.6: Differentiate among, select, and apply appropriate tools and technology.

	Health and Safety 6.4: Maintain safe and healthful working conditions. 

	Health and Safety 6.5: Use tools and machines safely and appropriately.

	Responsibility and Flexibility 7.3: Understand the need to adapt to varied roles and responsibilities.

	Ethics and Legal Responsibilities 8.2: Understand the concept and application of ethical and legal behavior consistent with workplace standards.

	Leadership and Teamwork 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.

	Technical Knowledge and Skills 10.3: Understand the importance of maintaining and completing the California Agricultural Record Book.

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

	Sample appropriate pathway standards

	C1.0: Students understand the role of agriculture in the California economy.

	C2.0: Students understand the interrelationship between agriculture and the environment.

	C3.0: Students understand the effects of technology on agriculture.

	C4.0: Students understand the importance of animals, the domestication of animals, and the role of animals in modern society.

	C6.0: Students understand animal anatomy and systems.

	C8.0: Students understand fundamental animal nutrition and feeding.

	C9.0: Students understand basic animal health.

	C11.0: Students understand plant growth and development.


Sample analysis (or “unpacking”) of a standard for the Introduction to Agriculture course in the Agriscience pathway:
	Standard
	Agriscience Pathway C9.0: Students understand basic animal health.

	Standard subcomponent
	Agriscience Pathway C9.5: Understand the legal requirements for the procurement, storage, methods of application, and withdrawal times of animal medications, and know proper equipment handling and disposal techniques.

	Course level
	XIntroductory Concentration Capstone

	
	Concepts
	Benchmark

	What do students need to know? At what level?
	1. Basic animal health requirements

2. Methods to keep animals healthy

3. Identify active ingredients

4. How to identify for which species the medication is intended

5. How to identify which illness the medication treats or protects the animal from

6. Medication administration methods

7. How to determine dosage

8. Withdrawal information and purpose

9. Proper medication storage

10. How to locate special instructions
	1. List four.

2. List four.

3. Locate on label and name.

4. Locate on label and name.

5. Locate on label and name.

6. Locate on label and name.

7. Locate on label and make calculation.

8. Locate on label and list three reasons.

9. Locate on label and name.

10. Locate on label and name.

	
	Skills
	Benchmark

	What should students be able to do? At what level?
	1. Locate, understand, and note proper medical information on a medication package.

2. Prepare a proper injection.

3. Inject a model.

4. Demonstrate proper equipment handling, storage, and disposal.
	1. Able to communicate name of medication, active ingredients, species, intended use, administration, dosage, withdrawal, storage, and special instructions

2. Able to select correct needle and syringe size, fill, and remove excess air

3. Able to properly inject a model with both subcutaneous and intramuscular injections

4. Able to list three storage methods for the medication and demonstrate how to dispose of the needle and syringe properly

	Topics/contexts

What must be taught?
	1. Basic animal health knowledge and vocabulary concepts

2. Basic medicinal packaging layout and content

3. Medicine withdrawal time requirements and ramifications

4. Injection sites by species

5. Types of injections

6. How to prepare and give injections

7. Proper medicine storage

8. Proper disposal of medical tools and waste


Sample performance task based on the skills and concepts: 

Standards: This sample performance task targets the following Agriculture and Natural Resources industry sector foundation standards and Agriscience pathway (AGS) standards.

	Standard #
	Standard

	Foundation: Academics 1.1 Mathematics Algebra I (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.

	Foundation: Communications 2.1 Reading Comprehension (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.

	Foundation: Health and Safety 6.4:
	Maintain safe and healthful working conditions.

	Foundation: Health and Safety 6.5:
	Use tools and machines safely and appropriately.

	Foundation: Ethics and Legal Responsibilities 8.2:
	Understand the concept and application of ethical and legal behavior consistent with workplace standards.

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

	Pathway: AGS C9.5:
	Understand the legal requirements for the procurement, storage, methods of application, and withdrawal times of animal medications, and know proper equipment handling and disposal techniques.


Assignment: Proper injections and medication package labels

Working in teams of two, you will properly prepare for and perform both a subcutaneous and intramuscular injection in a model (an orange). In addition, you will complete the medication package written quiz, individually [AGS C9.5].


1.
For the injection task: [Health and Safety 6.4; Health and Safety 6.5].


a.
Obtain a needle, syringe, bottle of simulated vaccine, an orange, a latex glove, and the directions sheet.


b.
Team Member A reads the direction orally, while Member B performs the task. Member A checks off each step Member B completes. Students trade tasks upon completion.


c.
Each student properly assembles, fills, and removes air bubbles in the syringe, practices their injections, and properly disposes of their sharps in the biohazard box.


d.
Teacher will both verify the checklists and observe student behaviors.


2.
For the quiz task:


a.
Read the labels provided and individually complete the quiz questions in which each student will analyze three different examples of medication packages.


b.
Questions will require you to name the medication, active ingredient(s), labeled species, intended use, administration method, dosage, withdrawal, storage, and any special instructions [Academics 1.1 Mathematics Algebra 10.0; Communications 2.1 Reading Comprehension 2.1; Ethics and Legal Responsibility 8.2].


c.
Given an animal’s weight, calculate the proper dosage of each medication sample.


d.
Write a short paragraph about why it is important to follow the directions for withdrawal time as indicated on the medication package and provide specific examples of negative ramifications of violating the withdrawal times.

Performance task rubric: Your grade will be based on the following rubric. Individual teachers should determine how to weigh the standards and assign points for each level.

	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	AGS C9.5: Understand the legal requirements for the procurement, storage, methods of application, and withdrawal times of animal medications, and know proper equipment handling and disposal techniques.
	Student can provide three examples about procurement, storage, methods of application, and withdrawal times. Student demonstrates proper handling and disposal techniques.
	Student can provide two examples about procurement, storage, methods of application, and withdrawal times. Student demonstrates proper handling and disposal techniques.
	Student can provide one example about procurement, storage, methods of application, and withdrawal times. Student demonstrates proper handling and disposal techniques.
	Student can provide no examples about procurement, storage, methods of application, and withdrawal times. Student does not demonstrate proper handling and disposal techniques.

	Academics 1.1 Mathematics Algebra I (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.
	Student makes proper dosage calculations after ascertaining the dosage rate and the animal weight.
	Student does not make correct dosage calculations after ascertaining the dosage rate and the animal weight.

	Communications 2.1 Reading Comprehension (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.
	Student can locate information quickly on the medication package, explain why it is organized the way it is, and identify three key structure and format features on the label.
	Student can locate information quickly on the medication package and explain why it is organized the way it is.
	Student can locate information quickly on the medication package.
	Student cannot locate pertinent information on the medication package.

	Health and Safety 6.4: Maintain safe and healthful working conditions.
	Student performs tasks in a safe manner.
	Student does not perform tasks in a safe manner. 

	Health and Safety 6.5: Use tools and machines safely and appropriately
	Student administers the injections and disposes of syringe(s) and needle(s) properly.
	Student does not administer the injection and/or dispose of syringe(s) and needle(s) properly.

	Ethics and Legal Responsibility 8.2: Understand the concept and application of ethical and legal behavior consistent with workplace standards.
	Student clearly explains why withdrawal time is important and gives examples.
	Student clearly explains why withdrawal time is important.
	Student minimally explains why withdrawal time is important.
	Student cannot explain why withdrawal time is important.


Note: Demonstration and Application standard 11.0 is included in all the above.

Sample pathway occupations: Agriscience 
	Sample of pathway occupations organized by level of education and training required for workforce entry. Asterisked occupations require certification or licensure.

	

High School (diploma)
	Postsecondary Training (certification and/or an AA degree)
	
College/University (bachelor’s degree or higher)

	· Plant Propagator

· Laboratory Aide

· Laboratory Animal Caretaker
	· Food Processing Technician

· Quality Assurance Specialist

· Animal/Plant Laboratory Technician
	· Biotechnology Specialist

· Plant/Animal Geneticist

· Agriculture Science Teacher*


Animal Science

Sample sequence of courses in the Animal Science pathway:
	CTE Introductory Courses
	CTE Concentration Courses
	CTE Capstone Courses
	
Related Courses

	· Introduction to Agriculture
	· Animal Science

· Agricultural Biology
	· Veterinary Technician

· Agricultural Biotechnology

· Animal and Plant Physiology
	· Agricultural Economics

· Biology

· Chemistry


Sample of appropriate foundation and pathway standards for the Animal Science course in the Animal Science pathway: 
	Sample appropriate foundation standards

	Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.a: Select and use appropriate tools and technology . . . to perform tests, collect data, analyze relationships, and display data.

	Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.d: Formulate explanations by using logic and evidence.

	Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 1.7: Use systematic strategies to organize and record information.

	Health and Safety 6.4: Maintain safe and healthful working conditions.

	Health and Safety 6.5: Use tools and machines safely and appropriately.

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

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

	Sample appropriate pathway standards

	D1.0: Students understand the necessary elements for proper animal housing and animal-handling equipment.

	D2.0: Students understand key principles of animal nutrition.

	D3.0: Students understand animal physiology.

	D4.0: Students understand animal reproduction, including the function of reproductive organs.

	D5.0: Students understand animal inheritance and selection principles, including the structure and role of DNA.

	D6.0: Students understand the causes and effects of diseases and illnesses in animals.

	D8.0: Students understand the challenges associated with animal waste management.

	D9.0: Students understand animal welfare concerns and management practices that support animal welfare.

	D11.0: Students understand the production of specialty animals (e.g., fish, marine animals, llamas, tall flightless birds).

	D12.0: Students understand how animal products and byproducts are processed and marketed.


Sample analysis (or “unpacking”) of a standard for the Animal Science course in the Animal Science pathway:

	Standard
	Animal Science Pathway D2.0: Students understand key principles of animal nutrition.

	Standard subcomponent
	Animal Science Pathway D2.3: Understand the digestive processes of the ruminant, monogastric, avian, and equine digestive systems.

	Course level
	Introductory X Concentration Capstone

	
	Concepts
	Benchmark

	What do students need to know? At what level?
	1. The names of the four types of digestive systems.

2. The names of the parts of the digestive systems.

3. The order of the parts of the digestive system.

4. The function of each part.

5. The definition of osmosis and absorption.

6. Lab report write up.
	1. List all four.

2. List all parts of all four systems.

3. List all the parts in proper sequence for all four systems.

4. List the function of all parts for all four systems.

5. Basic definition.

6. List three required components.

	
	Skills
	Benchmark

	What should students be able to do? At what level?
	1. Explain osmosis and absorption and demonstrate the process.

2. Dissect and identify the parts of a digestive system.

3. Determine what kind of system is being dissected.

4. Describe the physical characteristics of the digestive tract contents at specific locations.

5. Explain the function of each part and the relationship of the structure to the function.

6. Examine rumen content under a microscope.

7. Write a lab report.
	1. Able to explain the concept and demonstrate one example

2. Able to examine and label parts from one system

3. Able to indicate which system is being examined

4. Able to provide a description of the contents at each part

5. Able to identify each part’s function and at least one basic way the structure relates to the function

6. Able to describe three characteristics of the specimen

7. Able to include required components

	Topics/contexts

What must be taught?
	1. Basic knowledge concepts 1–6, above

2. Feed identification and appropriateness for each type of digestive system

3. Absorption and osmosis

4. Parts and functions of each system

5. Feed breakdown process

6. Location of each system in the animal body

7. Dissection techniques

8. Accurate measuring skills


Sample performance task based on the skills and concepts:
Standards: This sample performance task targets the following Agriculture and Natural Resources industry sector foundation standards and Animal Science pathway (ANS) standards.
	Standard #
	Standard

	Foundation: Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.a:
	Select and use appropriate tools and technology . . . to perform tests, collect data, analyze relationships, and display data.

	Foundation: Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.d:
	Formulate explanations by using logic and evidence.

	Foundation: Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 1.7:
	Use systematic strategies to organize and record information.

	Foundation: Leadership and Teamwork 9.3:
	Understand how to organize and structure work individually and in teams for effective performance and attainment of goals.

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

	Pathway: ANS D2.3 
	Understand the digestive processes of the ruminant, monogastric, avian, and equine digestive systems.


Assignment: Digestive tract dissection and analysis

Conduct a digestive tract dissection and prepare a written lab report explaining the process and your findings [Demonstration and Application 11.0; ANS D2.3].


1.
Working in teams of five, examine the digestive tract and determine the kind of system for your sample [Academics 1.2 Science Investigation and Experimentation 1.a; Leadership and Teamwork 9.3].


2.
Describe the following characteristics for each part: size, length, feel, contents, and condition of contents [Communications 2.2 Writing Strategies and Applications 1.7; Leadership and Teamwork 9.3].


3.
Explain how each part functions and the relationship of the function to the structure of the part [Academics 1.2 Science Investigation and Experimentation 1.d].


4.
Given a sample of rumen contents, examine it under the microscope and describe your observations [Academics 1.2 Science Investigation and Experimentation 1.a; Communications 2.2 Writing Strategies and Applications 1.7; Leadership and Teamwork 9.3].


5.
Prepare a short written lab report that contains your findings. Conclude with an explanation of how the dissection lab helped you identify and understand the function of the digestive system [Academics 1.2 Science Investigation and Experimentation 1.d; Communications 2.2 Writing Strategies and Applications 1.7; Leadership and Teamwork 9.3].

Performance task rubric: Your grade will be based on the following rubric. Individual teachers should determine how to weigh the standards and assign points for each level.

	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	ANS D2.3: Understand the digestive processes of the ruminant, monogastric, avian, and equine digestive systems.
	Student describes kind, characteristics, and functions of various digestive systems.
Student uses three or more descriptors to describe kind, characteristics, and functions of various digestive systems.
	Student describes kind, characteristics, and functions of various digestive systems.
Student uses two descriptors to describe kind, characteristics, and functions of various digestive systems.
	Student describes kind, characteristics, and functions of various digestive systems with minimal detail.

Student uses one descriptor to describe kind, characteristics, and functions of various digestive systems.
	Student inadequately describes kind, characteristics, and functions of various digestive systems with missing and/or inaccurate detail.

	Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.a: Select and use appropriate tools and technology . . . to perform tests, collect data, analyze relationships, and display data.
	Student selects and uses every dissection and measurement tool properly.

Student compiles complete and accurate information on a data form.
	Student selects and uses proper dissection and measurement tools.

Student records information on a data form.
	Student had minor difficulty selecting and using some dissection and measurement tools.

Records were minimal and/or inaccurate.
	Student improperly and/or inadequately selected and used dissection and measurement tools. 

Records were absent and/or inaccurate.

	Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.d: Formulate explanations by using logic and evidence.
	Student provides three or more descriptors for the function and for the design of digestive parts.
	Student provides two descriptors for the function and for the design of digestive parts.
	Student provides one descriptor for the function and for the design of digestive parts.
	Student does not complete the descriptions and/or explanations are incorrect.

	Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 1.7: Use systematic strategies to organize and record information.
	Student arranges all information in an organized and efficient manner with three or more supporting details.
	Student arranges all information in an organized and efficient manner with two supporting details.
	Student minimally arranges all information in an organized and efficient manner with one supporting detail.
	Student does not organize or record information.

	Leadership and Teamwork 9.3: Understand how to organize and structure work individually and in teams for effective performance and attainment of goals.
	Teacher observes student taking leadership in organizing group work and individual work effectively.
	Teacher observes student helping to organize group work and structuring individual work effectively.
	Teacher observes student following the group work plan and adequately structuring individual work.
	Teacher observes student not following the group work plan or structuring individual work.


Note: Demonstration and Application standard 11.0 is included in all the above.

Sample pathway occupations: Animal Science 
	Sample of pathway occupations organized by level of education and training required for workforce entry. Asterisked occupations require certification or licensure.

	
High School 
(diploma)
	Postsecondary Training (certification and/or an AA degree)
	
College/University (bachelor’s degree or higher)

	· Farm and Ranch Assistant

· Veterinary Hospital Assistant

· Feed Store Clerk
	· Livestock Feed Sales

· Breeding Technician*

· Meat Inspector
	· Veterinarian*

· Processing Plant Manager

· Animal Nutritionist


Forestry and Natural Resources

Sample sequence of courses in the Forestry and Natural Resources pathway: 

	CTE Introductory Courses
	CTE Concentration Courses
	CTE Capstone Courses
	
Related Courses

	· Introduction to Agriculture
	· Agricultural Biology

· Integrated Agriculture Science

· Natural Resource Management

· Forestry
	· Rural Recreation

· Wildlife/
Fisheries Management
	· Earth Science

· Chemistry

· Agricultural Mechanics

· Environmental Science


Sample of appropriate foundation and pathway standards for the Natural Resource Management course in the Forestry and Natural Resources pathway:

	Sample appropriate foundation standards

	Academics 1.1 Mathematics Geometry (grades eight through twelve) 11.0: Students determine how changes in dimensions affect the perimeter, area, and volume of common geometric figures.

	Academics 1.1 Mathematics Probability and Statistics (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.

	Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.m: Investigate a science-based societal issue by researching the literature, analyzing data, and communicating the finds.

	Academics 1.3 History-Social Science Principles of Economics (grade twelve) 12.2.2: Discuss the effects of changes in supply and/or demand on the relative scarcity, price, and quantity of particular products.

	Communications 2.1 Reading Comprehension (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.

	Communications 2.3 Written and Oral English Language Conventions (grades eleven and twelve) 1.1: Demonstrate control of grammar, diction, and paragraph and sentence structure and an understanding of English usage.

	Career Planning and Management 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.

	Problem Solving and Critical Thinking 5.3: Use critical thinking skills to make informed decisions and solve problems.

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

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

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

	Sample appropriate pathway standards

	E1.0: Students understand the importance of energy and energy cycles.

	E2.0: Students understand air and water use, management practices, and conservation strategies.

	E3.0: Students understand soil composition and soil management.

	E4.0: Students understand rangeland management.

	E5.0: Students understand wildlife management and habitat.

	E6.0: Students understand aquatic resource use and management.

	E7.0: Students understand the outdoor recreation industry.

	E8.0: Students understand basic plant physiology, anatomy, and taxonomy.

	E9.0: Students understand the role of fire in natural resource management.

	E10.0: Students understand forest management practices.

	E11.0: Students understand the basic concepts of measurement, surveying, and mapping.

	E12.0: Students understand the use, processing, and marketing of products from natural resource industries.

	E13.0: Students understand public and private land issues.


Sample analysis (or “unpacking”) of a standard for the Natural Resource Management course in the Forestry and Natural Resources pathway:

	Standard
	Forestry and Natural Resources pathway E3.0: Students understand soil composition and soil management.

	Standard subcomponent
	Forestry and Natural Resources pathway E3.1: Understand the systems used to classify soils.

	Course level
	Introductory XConcentration Capstone

	
	Concepts
	Benchmark

	What do students need to know? At what level?
	1. Characteristics and uses of soil types

2. How to read and interpret soil maps to make best use decisions

3. How the Land Judging contest is conducted and scored
	1. List four major characteristics and one use for each of eight soil types.

2. Cite four major categories detailed on a soil map and explain how each characteristic influences best use decisions.

3. Explain and identify three major sections and components of each section.

	
	Skills
	Benchmark

	What should students be able to do? At what level?
	1. Determine the classification and type of soil samples using the sand, silt, clay, and organic matter method.

2. Determine best practices for different locations based upon soil maps.

3. Evaluate a soil site using the Land Judging scorecard.
	1. Examine and identify ten soil samples.

2. Evaluate and make decisions for three scenarios of medium complexity.

3. Evaluate and score one soil site.

	Topics/contexts

What must be taught?
	1. Soil types

2. Parent materials and how they influence soils

3. Reading and interpreting soil maps

4. Land Judging contest and score card


Sample performance task based on the skills and concepts:

Standards: This sample performance task targets the following Agriculture and Natural Resources industry sector foundation standards and Forestry and Natural Resources pathway (FNR) standards.

	Standard/subcomponent #
	Standard/subcomponent


	Foundation: Communications 2.1 Reading Comprehension (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.

	Foundation: Problem Solving and Critical Thinking 5.3:
	Use critical thinking skills to make informed decisions and solve problems.

	Foundation: Technical Knowledge and Skills 10.1:
	Understand the aims, purposes, history, and structure of the FFA student organization, and know the opportunities it makes available.

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

	Pathway: FNR E3.1 
	Understand the systems used to classify soils.


Assignment: Soil classification and use
Working in teams of two, students will classify soil samples and make recommendations for land use [FNR E3.1; Demonstration and Application 11.0].


1.
Obtain a soil sample and identify it by using the sand, silt, clay and organic matter method [FNR E3.1; Problem Solving 5.3].


2.
Reveal the sample’s point of origin and recommend best use practice(s) based upon your identification [Problem Solving 5.3].


3.
Examine a soil map and identify structure and formatting characteristics and describe how the information layout is designed to help the reader locate information [Communications 2.1 Reading Comprehension 2.1].


4.
Given a scenario with a soil map reference, make a recommendation for best use(s) for that scenario. Include erosion, fertility, and risk of water contamination in your assessment [Problem Solving 5.3; Communications 2.1 Reading Comprehension 2.1].


5.
Identify the components evaluated in the three major sections (soil characteristics, qualities, use restrictions) of the Land Judging card, and relate those components to your scenario assessment in a one-page word-processed narrative [Communications 2.1 Reading Comprehension 2.1; Technical Knowledge and Skills 10.1].

Performance task rubric: Your grade will be based on the following rubric. Individual teacher should determine how to weigh the standards and assign points for each level.

	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	FNR E3.1: Understand the systems used to classify soils.
	Student can cite four major characteristics and one use for each of eight soil types and accurately classify ten soil samples.
	Student can cite four major characteristics and one use for each of eight soil types and accurately classify eight out of ten soil samples.
	Student can cite four major characteristics and one use for each of eight soil types and accurately classify at least six out of ten soil samples.
	Student can cite fewer than four major characteristics and one use for each of eight soil types and accurately classify fewer than six soil samples.

	Communications 2.1 Reading Comprehension (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.
	Student can identify five layout and formatting characteristics of soil map design and describe how that design helps the reader locate information.
	Student can identify four layout and formatting characteristics of soil map design and describe how that design helps the reader locate information.
	Student can identify three layout and formatting characteristics of soil map design and describe how that design helps the reader locate information.
	Students describe fewer than three layout and formatting characteristics of soil map design and/or cannot describe how they assist the reader.

	Foundation Problem Solving and Critical Thinking 5.3: Use critical thinking skills to make informed decisions and solve problems.
	Student can examine and evaluate three different soil maps to make best use recommendations with six or more supporting details.
	Student can examine and evaluate three different soil maps to make best use recommendations with four or five supporting details.
	Student can examine and evaluate three different soil maps to make best use recommendations with two or three supporting details.
	Student can identify soil map components but cannot formulate appropriate best use recommendations.

	Foundation Technical Knowledge and Skills 10.1: Understand the aims, purposes, history, and structure of the FFA student organization, and know the opportunities it makes available.
	Student can list three or more components from each of the three sections on the Land Judging card and can explain how the Land Judging contest is scored.
	Student can list two components from each of the three sections on the Land Judging card and can explain how the Land Judging contest is scored.
	Student can list one component from each of the three sections on the Land Judging card and can explain how the Land Judging contest is scored.
	Student cannot identify any components or explain how the Land Judging contest is scored.


Note: Demonstration and Application Standard 11.0 is included in all the above.

Sample pathway occupations: Forestry and Natural Resources 

	Sample of pathway occupations organized by level of education and training required for workforce entry. (Asterisked occupations require certification or licensure)

	
High School 
(diploma)
	Postsecondary Training (certification and/or an AA degree)
	
College/University 
(bachelor’s degree or higher)

	· Wilderness Firefighter

· Soil Conservation aide

· Park Ranger Aide
	· Hunting Preserve Manager

· Tree Farm Supervisor

· Surveying Technician
	· State Park Manager

· Soil Conservationist

· Aquatic/Game Biologist


Ornamental Horticulture

Sample course sequences in the Ornamental Horticulture pathway:
	CTE Introductory Courses
	CTE Concentration Courses
	CTE Capstone Courses
	
Related Courses

	· Introduction to Agriculture 

· Introduction to Ornamental Horticulture
	· Agricultural Biology 

· Integrated Agriculture Science 

· Floriculture

· Nursery/Greenhouse Production
	· Landscape Design and Maintenance

· Advanced Ornamental Horticulture

· Turf and Golf Management

· Irrigation and Water Management
	· Agriculture Business Management

· Chemistry

· Drafting, CAD, CAM

· Visual Arts

· Geometry


Sample of appropriate foundation and pathway standards for the Introduction to Ornamental Horticulture course in the Ornamental Horticulture pathway:

	Sample appropriate foundation standards

	Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.a: Select and use appropriate tools and technology . . . to perform tests, collect data, analyze relationships, and display data.

	Communications 2.2 Writing Strategies and Applications (grades nine and ten) 1.2: Use precise language, action verbs, sensory details, appropriate modifiers, and the active rather than the passive voice.

	Communications 2.4 Listening and Speaking Strategies and Applications (grades nine and ten) 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.

	Health and Safety 6.5: Use tools and machines safely and appropriately.

	Responsibility and Flexibility 7.5: Understand the importance of time management to fulfill responsibilities.

	Technical Knowledge and Skills 10.2: Manage and actively engage in a career-related, supervised agricultural experience.

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

	Sample appropriate pathway standards

	F1.0: Students understand plant classification and use principles.

	F2.0: Students understand plant physiology and growth principles.

	F3.0: Students understand sexual and asexual plant reproduction.

	F6.0: Students understand ornamental plant nutrition practices.

	F9.0: Students understand the use of containers and horticultural tools, equipment, and facilities.


Sample analysis (or “unpacking”) of a standard for the Introduction to Ornamental Horticulture course in the Ornamental Horticulture pathway:

	Standard
	Ornamental Horticulture Pathway F3.0: Students understand sexual and asexual plant reproduction.

	Standard subcomponent
	Ornamental Horticulture Pathway F3.2: Understand the various techniques for successful plant propagation (e.g., budding, grafting, cuttings, seeds).

	Course level
	XIntroductory Concentration Capstone

	
	Concepts
	Benchmark

	What do students need to know? At what level?
	1. Seed physiology and germination process

2. Seed selection

3. Propagation techniques

4. Rooting hormone function and use

5. Cambium layer function
	1. Basic definition

2. Three characteristics of quality seeds

3. Name five.

4. Demonstrate proper use and explain the function.

5. Identify the cambium layer in three stems and state the major function.

	
	Skills
	Benchmark

	What should students be able to do? At what level?
	1. Properly plant seeds.

2. Properly prepare stem cuttings.

3. Use tools safely and accurately.
	1. Select and plant three different kinds of seeds.

2. Prepare five different types of stem cuttings.

3. Demonstrate basic safety techniques and appropriate tool use.

	Topics/contexts

What must be taught?
	1. Basic knowledge concepts 1–3 above

2. Basic terminology

3. The methods and reasons for each of the different propagation techniques (budding, grafting, cuttings, seed planting, division)

4. Germination process

5. Rooting hormones

6. Cambium layer


Sample performance task based on the skills and concepts:

Standards: This sample performance task targets the following Agriculture and Natural Resources industry sector foundation standards and Ornamental Horticulture pathway (OH) standards.

	Standard/subcomponent #
	Standard/subcomponent

	Foundation: Health and Safety 6.5:
	Use tools and machines safely and appropriately.

	Foundation: Responsibility and Flexibility 7.5:
	Understand the importance of time management to fulfill responsibilities.

	Foundation: Technical Knowledge and Skills 10.2:
	Manage and actively engage in a career-related, supervised agricultural experience.

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

	Pathway: OH F3.2 
	Understand the various techniques for successful plant propagation (e.g., budding, grafting, cuttings, seeds).


Assignment: Tip cutting propagation activity

Propagate a coleus plant through tip cuttings [Demonstration and Application 11.0; OH F3.2].


1.
In 30 minutes, work individually to [Health and Safety 6.5; Responsibility and Flexibility 7.5):


a.
Select a mother plant.


b.
Select appropriate tool(s).


c.
Make five proper tip cuttings each with two to four nodes or leaves, demonstrating appropriate and safe use of tool(s).


d.
Cut 1/4" below the fourth node.


e.
Remove the fourth leaf.


f.
Dip the cutting in root hormone.


g.
Place the cutting in the soil without covering the leaves.


h.
Prepare a label indicating the student’s name, plant name, and date.


i.
Water in the cuttings and place the pot on a mist bed.


j.
Clean up your area.


2.
Make entries in the calendar of operations for the class cooperative supervised agricultural experience [Technical Knowledge and Skills 10.2].


a.
Note how the cuttings will be used for the cooperative Supervised Agricultural Experience (SAE).


b.
Indicate data such as cost, variety and color propagated, rooting percentage, and growth records.

Performance task rubric: Your grade will be based on the following rubric. Individual teacher should determine how to weigh the standards and assign points for each level.

	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	OH F3.2: Understand the various techniques for successful plant propagation (e.g., budding, grafting, cuttings, seeds).
	Student expertly prepares five tip cuttings, plants them, waters the plants, and cleans up the workstation with no errors.
	Student expertly prepares five tip cuttings, plants them, waters the plants, and cleans up the workstation with one error.
	Student adequately prepares five tip cuttings, plants them, waters the plants, and cleans up the workstation with one error.
	Student improperly prepares the tip cuttings and/or does not complete the process.

	Health and Safety 6.5: Use tools and machines safely and appropriately.
	Student uses the propagation tools properly.
	Student improperly uses propagation tools or does not know how to use tools.

	Responsibility and Flexibility 7.5: Understand the importance of time management to fulfill responsibilities.
	Student completes task within the given time frame.
	Student does not complete task in the given time frame.

	Technical Knowledge and Skills 10.2: Manage and actively engage in a career-related, supervised agricultural experience.
	Student makes regular, complete entries in the calendar of operations that include 95 percent or more of their SAE activities.
	Student makes regular, complete entries in the calendar of operations that include at least 90 percent of their SAE activities.
	Student makes regular, complete entries in the calendar of operations that include at least 85 percent of their SAE activities.
	Student makes irregular and/or incomplete entries in the calendar of operations and/or includes less than 85 percent of their SAE activities.


Note: Demonstration and Application Standard 11.0 is included in all the above.

Sample pathway occupations: Ornamental Horticulture 

	Sample of pathway occupations organized by level of education and training required for workforce entry. Asterisked occupations require certification or licensure.

	

High School (diploma)
	Postsecondary Training (certification and/or an AA degree)
	
College/University (bachelor’s degree or higher)

	· Nursery Sales Associate

· Tree Trimmer and Pruner

· Landscape Equipment Operator
	· Landscape Contractor

· Floral Designer

· Garden Equipment and Supplies Dealer
	· Greenhouse and Nursery Manager

· Landscape Architect*

· Entomologist


Plant and Soil Science

Sample sequence of courses in the Plant and Soil Science pathway:

	CTE Introductory Courses
	CTE Concentration Courses
	CTE Capstone Courses
	
Related Courses

	· Introduction to Agriculture
	· Agricultural Biology

· Integrated Agriculture Science

· Plant and Soil Science
	· Environmental Science

· Crop Science

· Viticulture

· Agricultural Entomology and Pest Control
	· Earth Science

· Chemistry

· Botany

· Advanced Biology


Sample of appropriate foundation and pathway standards for the Environmental Science course in the Plant and Soil Science pathway:

	Sample appropriate foundation standards

	Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.l: Analyze situations and solve problems that require combining and applying concepts from more than one area of science.

	Communications 2.1 Reading Comprehension (grades eleven and twelve) 2.4: Make warranted and reasonable assertions about the author’s arguments by using elements of the text to defend and clarify interpretations.

	Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 1.7: Use systematic strategies to organize and record information.

	Communications 2.4 Listening and Speaking Strategies and Applications (grades nine and ten) 1.1: Formulate judgments about ideas under discussion and support those judgments with convincing evidence.

	Responsibility and Flexibility 7.4: Understand that individual actions can affect the larger community.

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

	Leadership and Teamwork 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.

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

	Sample appropriate pathway standards

	G1.0: Students understand plant classification principles.

	G3.0: Students understand plant physiology and growth principles.

	G5.0: Students understand pest problems and management.

	G6.0: Students understand soils and plant production.

	G8.0: Students understand effective water management practices.

	G9.0: Students understand the concept of an “agrosystem” approach to production.

	G11.0: Students understand plant biotechnology.


Sample analysis (or “unpacking”) of a standard for the Environmental Science course in the Plant and Soil Science pathway:

	Standard
	Plant and Soil Science Pathway G1.0: Students understand plant classification principles.

	Standard subcomponent
	Plant and Soil Science Pathway G1.2: Understand how to identify plants by using a dichotomous key.

	Course level
	Introductory Concentration XCapstone

	
	Concepts
	Benchmark

	What do students need to know? At what level?
	1. Leaf classification

2. Flower type classification

3. Seasonality (perennial, annual, biennials etc.)

4. Leaf characteristics

5. Use of the dichotomous key

6. Specimen collection and preservation

7. Proper channels for obtaining permission to collect specimens

8. Respect for the ecology of the collection fields
	1. Cite eight types of leaves.

2. Cite ten types of flowers.

3. Define perennial, annual, biennial and give three examples of each.

4. List eight characteristics.

5. Explain the dichotomous key and use it to identify ten plants.

6. Collect and preserve plants.

7. List one process for obtaining permission.

8. List three major ecology concerns to address.

	
	Skills
	Benchmark

	What should students be able to do? At what level?
	1. Identify visible features of plants.

2. Identify plants using a dichotomous key.

3. Collect, press, mount, and preserve plants.

4. Ask for permission to collect.

5. Follow directions with regard to the ecology of the area.
	1. Identify four features.

2. Identify ten plants with dichotomous key.

3. Present 50 collected, pressed, mounted, and preserved plants.

4. Write a simple request to collect.

5. Follow the directions.

	Topics/contexts

What must be taught?
	1. How to use a dichotomous key to classify and name specimens

2. How to collect, press, mount and preserve plants

3. Anatomical characteristics of plants

4. How to obtain permission to collect specimens

5. Fundamental ecological concerns and how to respect those conditions


Sample performance task based on the skills and concepts:

Standards: This sample performance task targets the following Agriculture and Natural Resources industry sector foundation standards and Plant and Soil Science pathway (PSS) standards.
	Standard #
	Standard

	Foundation: Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 1.7:
	Use systematic strategies to organize and record information.

	Foundation: Communications 2.4 Listening and Speaking Strategies and Applications (grades nine and ten) 1.1:
	Formulate judgments about ideas under discussion and support those judgments with convincing evidence.

	Foundation: Responsibility and Flexibility 7.4:
	Understand that individual actions can affect the larger community.

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

	Pathway: PSS G1.2
	Understand how to identify plants by using a dichotomous key.


Assignment: California Native Plant Collection
Working individually, identify, mount, and display 50 California native plants, which you will carefully collect with respect to the ecology of the collection areas [Responsibility and Flexibility 7.4; Demonstration and Application 11.0; PSS G1.2].


1.
Obtain a dichotomous plant key.


2.
Collect 50–75 plants from five different teacher-guided tours of species rich areas (i.e., grasses, trees, shrubs, etc.).


3.
Take the collected plants back to the lab and press the samples.


4.
Prepare and correctly label the specimens, including botanical name, common name, collection location (county and state), growth habit, date, and collector name [Communications 2.2 Writing Strategies and Applications 1.7]. 


5.
Prepare and correctly mount each specimen using the appropriate techniques (lamination, bag, as is, trimming).


6.
Organize the specimens according to classification (grasses, shrubs, etc.), bioregions or other method of your identified choice.


7.
In the field, properly orally identify a wide variety of California native plants.


8.
Select five plants that could be used in habitat restoration and orally explain their choice and use to instructor [Communications 2.4 Listening and Speaking Strategies and Applications 1.1].

Performance task rubric: Your grade will be based on the following rubric. Individual teachers should determine how to weigh the standards and assign points for each level.

	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	PSS G1.2: Understand how to identify plants by using a dichotomous key.
	Student can identify 70 native plants.

Student can give examples of proper uses for 20 plants.
	Student can identify 60 native plants.

Student can give examples of proper uses for 15 plants.
	Student can identify 50 native plants.

Student can give examples of proper uses for ten plants.
	Student can identify fewer than 50 native plants.

Or, student can give examples of proper uses for fewer than ten plants.

	Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 1.7: Use systematic strategies to organize and record information.
	Student labels plants in the field and then labels each specimen with all required information. 

Information is 95 percent accurate.

Information is organized in an appropriate manner.
	Student labels plants in the field and then labels each specimen with all required information. 

Information is 85 percent accurate.

Information is organized in an appropriate manner.
	Student labels plants in the field and then labels each specimen with all required information. 

Information is 75 percent accurate.

Information is organized in an appropriate manner.
	Student is missing required information.

Or, labels are less than 75 percent accurate.

Or, information is not organized in an acceptable manner.

	Communications 2.4 Listening and Speaking Strategies and Applications (grades nine and ten) 1.1: Formulate judgments about ideas under discussion and support those judgments with convincing evidence.
	Student clearly articulates five logical plant choices using strong evidence for selected uses.

Presentation is logical and comprehensive.
	Student articulates five logical plant choices and rationales in an organized manner.
	Student’s five plant choices are satisfactory, but rationales are weak or lacking clear logical explanation.
	Student does not choose five appropriate plants for use. 

Or, student cannot explain rationale for choices.

	Responsibility and Flexibility 7.4: Understand that individual actions can affect the larger community.
	Student explains how to obtain permission to collect specimens.

Student properly collects and report specimens.
	Student respects the ecology of the collection areas.

Student properly collects the specimens.
	Student follows directions not to harm species or over collect samples.
	Student does damage to the ecology of the specimen collection areas.


Note: Demonstration and Application standard 11.0 is included in all the above.

Sample pathway occupations: Plant and Soil Science 

	Sample of pathway occupations organized by level of education and training required for workforce entry. (Asterisked occupations require certification or licensure.)

	

High School (diploma)
	Postsecondary Training (certification and/or an AA degree)
	
College/University (bachelor’s degree or higher)

	· Field Assistant 

· Crop Farmer

· Insect Monitor/Collector
	· Tissue Culture Technician

· Viticulturist

· Field Representative
	· Pest Control Advisor

· Integrated Pest Management Specialist

· Agriculture Association Manager


