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[bookmark: _Toc198199759][bookmark: _Toc199334764][bookmark: _Toc222757738][bookmark: _Toc228262109]Introduction
This curriculum guide for AY23 Exploring Agricultural Issues was designed to assist teachers in preparing students to meet the North Carolina State Board of Education’s guiding vision: “Every public-school student in North Carolina will be empowered to accept academic challenges, prepared to pursue their chosen path after graduating high school, and encouraged to become lifelong learners with the capacity to engage in a globally-collaborative society.”
[bookmark: _Toc96439638]AY23 Exploring Agricultural Issues is rigorous, relevant, based on state and national content standards, and engages technology to teach today’s generation of students. Business and industry representatives provided critical input on the outcomes and content for this course as one that helps to prepare students for high skill, high wage, or in demand career opportunities. 
This guide contains unpacked content and resources aligned to the course outcomes, standards, objectives, and the proof of learning (POL). These materials are intended for use by teachers to create instructional activities and classroom assessments that are aligned and scaffolded. Any instructional activities contained in this guide are samples that may be augmented, modified, or replaced for teaching and learning experiences.
Additional resources can be accessed through the NCDPI Canvas CTE Resource Hub course in the Middle Grades section where teachers are encouraged to share the resources and activities they have developed. Course standards, course information, and career pathways can be located in the CTE Course Management System, while equipment and technical guides are available on NCCTE Admin.
[bookmark: _Toc164873867][bookmark: _Toc180160002][bookmark: _Toc198199760][bookmark: _Toc199334765][bookmark: _Toc222757739][bookmark: _Toc228262110]Curriculum Guide Use Policy
Curriculum guides developed under the leadership of the North Carolina Department of Public Instruction (NCDPI) are owned by the NCDPI. Curriculum guides are provided for the use of North Carolina public school teachers and agencies and shall not be shared with any person or entity outside of the North Carolina public school system. It is a violation of this policy for anyone to post or use curriculum guides, in whole or in part, on the Internet unless they are in an area that is password protected. The password must be unique so that it cannot be easily guessed by unauthorized users.
[bookmark: _Toc164873868][bookmark: _Toc180160003][bookmark: _Toc198199761][bookmark: _Toc199334766][bookmark: _Toc222757740][bookmark: _Toc228262111]Disclaimer Statement
Contributions of many individuals and from many written resources have collectively made this curriculum guide possible. The major authors do not claim or guarantee that its contents will eliminate acts of malpractice or negligence. The responsibility to adhere to safety standards and best professional practices is the duty of the practitioners, teachers, students, and/or others who apply the contents of this document. This guide was developed with federal Strengthening Career and Technical Education for the 21st Century Act of 2018 funds. Generative AI may have been used in the development of this product.
[bookmark: _Toc225769141][bookmark: _Toc228262112][bookmark: _Toc164873869][bookmark: _Toc180160004][bookmark: _Toc198199762][bookmark: _Toc199334767][bookmark: _Toc222757741]Guidelines for Use of AI with Curriculum Materials
Educators should only use AI tools through secure platforms or “AI wrappers” that protect student data and proprietary instructional materials. Do not input DPI curriculum materials or assessment items, or student information into public AI tools that lack appropriate data-protection safeguards. Never input personally identifiable information (PII) into any AI tool.
[bookmark: _Toc228262113]Best Practices for Using this Guide
This curriculum guide serves as a valuable resource for educators throughout the state of North Carolina, aimed at fostering consistency in the educational content students receive and the expected outcomes upon course completion. It is important to clarify that this guide is not intended to supplant the pivotal role of teachers in the classroom; rather, the resources in this guide are designed to support teachers in organizing, pacing, scaffolding, and effectively presenting instructional material to students in alignment with the standards and objectives. Educators are encouraged to familiarize themselves with this guide and any relevant third-party curricula, using these resources at their discretion to thoughtfully plan and deliver instruction.
[bookmark: _Toc164873870][bookmark: _Toc180160005][bookmark: _Toc198199763][bookmark: _Toc199334768][bookmark: _Toc222757742][bookmark: _Toc228262114]NCCTE Resource Hub
North Carolina Career and Technical Education (CTE) offers a resource hub to all pathways through the NCDPI Canvas platform. This platform provides teachers with the opportunity to share resources, instructional activities, ask questions, and network with other teachers across the state. It is important to note that instructional activities shared on this platform are not vetted by the Office of Career and Technical Education nor the North Carolina Department of Public Instruction (NCDPI).
Teachers are expected to use the CTE Resource Hub responsibly and professionally. This includes refraining from distributing or posting any material that is illegal, offensive, or obscene, or that encourages or facilitates illegal activities. Additionally, sending, receiving, or publishing material that violates copyright laws (including images) is prohibited.
Teachers are required to read and adhere to the Acceptable Use Policy. Failure to comply may result in access restriction, revocation, or denial.
For enrollment information to access the CTE Resource Hub for Middle Grades course information, please contact your local Curriculum Instructional Management Coordinator (CIMC), CTE Director, support staff, or the CTE Education Consultant for the course.
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North Carolina's CTE system integrates Work-based Learning (WBL) as a fundamental educational strategy with deep historical roots. WBL provides students with meaningful, hands-on experiences that bridge academic and technical skills with essential employability skills. Aligned with the Career Development Continuum — Awareness, Exploration, Preparation, and Participation — WBL strategies across all CTE Pathways support students in navigating career stages and making informed postsecondary choices. This approach emphasizes career development, fosters durable employability skills, and cultivates positive work attitudes.
	
	
	





	
	
	



Successful WBL implementation relies on strong collaborations among schools, employers, and community partners. The Work-based Learning Resource Manual, available on the NCDPI Career Development and Work-based Learning website, serves as a comprehensive resource for stakeholders, educators, parents, students, businesses, and industry, offering support in the integration of WBL experiences.
As a cornerstone for CTE courses, WBL provides students with hands-on experiences that bridge academic learning with industry skills. By immersing students in real-world settings, WBL empowers them to become active participants in the global economy and prepare for success in the ever-evolving workforce. The Work-based Learning Cycle of Experiences framework provides a gradual progression of opportunities for students to explore their talents, strengths, and interests, spanning from elementary through high school and beyond.
	
	
	





	
	
	



Awareness
· Guest speaker
· Career fair
· Job fair
· Transition fair
· Field trip (Workplace tour)

Exploration
· Job shadowing
· Mentoring
· Service learning

Preparation
· School-based enterprise
· Simulated workplace
· Workplace challenge (Industry-sponsored project)
· CTE Entrepreneurial Experience *

Participation
· CTE Cooperative Education *
· CTE Internship *
· CTE Pre-apprenticeship *
· CTE Apprenticeship*

	
	
	





	
	
	



* Academic credit-bearing course
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[bookmark: _Toc198199766][bookmark: _Toc199334771][bookmark: _Toc228262117]CTSO Integration
The aligned intracurricular Career and Technical Student Organization (CTSO) for AY23 Exploring Agricultural Issues is the National FFA Organization and the North Carolina FFA Association, which provides students opportunities to develop real-world skills that are in demand by business and industry, including durable employability skills, technical skills, and academic skills.
FFA is the agricultural education youth organization that prepares members for premier leadership, personal growth, and career success. FFA develops members' potential and helps them discover their talent through hands on experiences, which give members the tools to achieve real-world success. Members are future chemists, veterinarians, government officials, entrepreneurs, bankers, international business leaders, teachers, and premier professionals in many career fields. FFA is one of the three instructional components of agricultural education.
The CTSOs mentioned above align with this course by offering student opportunities to compete in a variety of leadership events. Refer to Table 1 for AY23 Exploring Agricultural Issues CTSO content specific events. For questions pertaining to this course and supporting student access to FFA leadership experiences, email srbirele@ncsu.edu.
Table 1: Integrated CTSO competitive events
	[bookmark: _Hlk188523884]Competitive Events
	Event Level(s)

	Middle Grades Prepared Public Speaking Leadership Development Event
	State

	Exploring Agricultural Science Career Development Event – Middle Grades
	State

	Middle Grades Exploring Agricultural Tools & Materials Career Development Event
	State

	Quiz Bowl – Exploring Middle School Agriculture and Biotechnology
	State

	Creed Speaking Leadership Development Event
	State, National

	Agricultural Issues Career Development Event
	State, National

	Marketing Plan Leadership Development Event
	State, National

	Extemporaneous Public Speaking Leadership Development Event
	State, National

	Middle Grades Ritual and Parliamentary Procedure Leadership Development Event
	State, National



[bookmark: _Toc164873875][bookmark: _Toc180160015][bookmark: _Toc198199774][bookmark: _Toc199334779][bookmark: _Toc228262118]Curriculum Guide Components
This guide contains course Outcomes, essential questions and unpacked content, and may contain key terms, instructional resources, and teacher briefs, aligned to the course essential standards and each objective. 
[bookmark: _Toc198199775][bookmark: _Toc199334780][bookmark: _Toc228262119]Course Outcomes
Course Outcomes are three to five statements that describe what students should know and be able to do by the end of the course. Written in student-friendly language, these Outcomes should be shared with students, as they clarify the purpose of learning activities and highlight what students will gain from the course.
[bookmark: _Toc198199776][bookmark: _Toc199334781][bookmark: _Toc228262120]Essential Questions
Essential questions are used to guide students’ learning and questions are geared toward unpacking a topic. They promote conceptual thinking and add coherence to a lesson.
[bookmark: _Toc198199777][bookmark: _Toc199334782][bookmark: _Toc228262121]Unpacked Content
The unpacked content for this course details topics and sub-topic aligned to each course objective leading to the attainment of the course standard.
[bookmark: _Toc180160018][bookmark: _Toc198199778][bookmark: _Toc199334783][bookmark: _Toc219889083][bookmark: _Toc228262122][bookmark: _Toc198199779][bookmark: _Toc199334784]Teacher Brief
A teacher brief may be included for an objective when there is information beyond the unpacked content that teachers need to know to ensure consistency. Briefs do not restate information in the unpacked content, vendor curriculums, or course textbooks, rather they expand on these or provide clarity where resources are missing or information is inconsistent among sources.
[bookmark: _Toc222757751][bookmark: _Toc228262123][bookmark: _Toc198199780][bookmark: _Toc199334785][bookmark: _Toc219889085][bookmark: _Toc198199781][bookmark: _Toc199334786]Sample Instructional Activities
This curriculum guide contains limited instructional activities for each objective. Sample instructional activities encompass optional activities that align with the unpacked content, support learning at the appropriate cognitive process of the activity, aid in instructional delivery of the content, and are directly related to the accomplishment of the objective with a logical sequence. The Exploring Agricultural Science Middle School Curriculum Resources spreadsheet includes lessons, activities, and other supplemental resources for all courses in the AY20-24 Exploring Agricultural Science course series. It is expected that teachers will share additional instructional activities via the CTE Resource Hub.
[bookmark: _Toc222757752][bookmark: _Toc228262124]Key Terms
The key terms define vocabulary or concepts aligned to the unpacked content for attainment of the course standards objectives.
[bookmark: _Toc228262125]Instructional Resources
The instructional resources tables contain citations of textbooks and websites that were used in the development of the unpacked content and instructional activities that support the standards and objectives as of the publication date of this curriculum guide. No guarantee can be made as to the continued functionality or relevance of websites.

[bookmark: _Toc198199782][bookmark: _Toc199334787][bookmark: _Toc228262126][bookmark: _Toc180160022]Course Outcomes
Course Outcomes are overarching expectations for what students should know and be able to do on completion of the course. Written in student-friendly language, these Outcomes are designed to be shared with both students and parents. They provide a clear understanding of what students will “walk away with” and help answer the critical “why,” giving students a focused goal and sense of purpose in their learning journey.
1. Understand the role of research in the agricultural production process.
2. Understand challenges and opportunities within the agriculture industry.
3. Understand how positive character traits foster employability skills.
4. Understand careers in the agriculture industry.
[bookmark: _Toc198199783][bookmark: _Toc199334788][bookmark: _Toc228262127]Standard 1.00
[bookmark: _Toc180160023][bookmark: _Toc198199784][bookmark: _Toc199334789][bookmark: _Toc228262128]Objective 1.01
Table 2: Explanation, weight, and RBT level for Objective 1.01
	Item
	Explanation
	Weight
	RBT

	STANDARD 1.00
	Understand components of workforce development in the agriculture industry.
	15%
	B2

	OBJECTIVE 1.01
	Understand employability and leadership skills valued by the agriculture industry.
	7%
	B2


1.01: Essential Questions
· What specific durable skills are most critical for success in the modern agricultural workforce?
· How do leadership traits developed through CTSOs like FFA translate to professional employability?
· How does the three-circle model of Agricultural Education support the development of professional skills?
[bookmark: _Toc180160024]1.01: Unpacked Content
[bookmark: _Toc180160027]Instructor Note: The AY20-24 Exploring Agricultural Science Portrait of a Graduate Durable Skills Curriculum Matrix provides a framework for implementing employability skills within the AY20-24 Exploring Agricultural Science courses. Integration outlined in the matrix, can be adjusted to support the unique course sequencing of local middle grades programs.
Critical Thinking – applying clear, rational, and evidence-based thinking to evaluate and prioritize solutions to agricultural problems.
Decision making process
Identify the issue – defines the problem.
Gather evidence – provides information to verify the data or information related to the problem.
Evaluate solutions – provides opportunity to compare possible solutions.
Execute with integrity – choosing the sustainable solution instead of a quick fix.
Reflect and adjust – evaluating the outcome of the solution.
Example agricultural critical thinking process
Issue – sudden drop in soil pH
Evidence – soil test, weather station records, crop yields, etc.
Potential solutions
Short term solution – adding lime as soil amendment
Long term solution – crop rotation
Execute with integrity – selected a combination of both solutions by adding lime to the crop for current season and implementing crop rotation schedule for future production.
Reflection and adjustment
Monitor soil pH levels to evaluate effectiveness of applied treatments.
Adjust crop rotation schedules based on soil test results.
Engage in industry workshops to remain current on emerging technologies.
Integrity in Agricultural Advocacy and Research
Integrity – adhering to a set of core values and ethical principles.
Especially important when presenting data or advocating for industry practices.
Application in agricultural research.
Honest data reporting – recognizing that cutting corners in research or misrepresenting information undermines the entire industry’s credibility.
Ethical advocacy – when discussing controversial issues, integrity requires presenting facts accurately rather than using misinformation to win an argument.
Scientific accountability – maintaining accurate records and sharing methods used to obtain data helps ensure that research can be verified and reproduced by others.
Self-Discipline in the Agricultural Workplace
Self-discipline – the internal ability to control impulses and stay focused on long-term goals and safety protocols without constant supervision.
Agriculture industry relevance
Safety and compliance – following rigorous biosecurity or chemical handling protocols even when no one is watching.
Risk management – a lack of self-discipline increases the chance for physical injury to humans and animals.
Independent project management – managing a Supervised Agricultural Experience (SAE) or a long-term research trial requires the self-discipline to collect data consistently and meet deadlines.
Trustworthiness and the Supply Chain
Trustworthiness – earning the respect of peers, employers, and consumers through consistent, principled behavior and honoring commitments.
Consumer trust – understanding that the "Social License to Operate" in agriculture depends on the public trusting that producers are being good stewards of the land and animals.
Professional reliability – being the team member who follows through on collaborative tasks in FFA or classroom group work.

1.01: Teacher Brief
This objective focuses on the human element of the agricultural industry. While technical science and research are vital (covered in Objective 1.02), the industry cannot function without leaders who can think critically about challenges, and work responsibly in teams.
Teachers should integrate these skills into every lab and activity rather than teaching them as a standalone skill..


1.01: Key Terms
1. Integrity: The quality of being honest and having strong moral principles that are evident in choices and actions.
2. Self-discipline: The ability to control one's feelings and overcome one's weaknesses; the ability to pursue what one thinks is right despite temptations to do what is wrong.
3. Trustworthiness: The quality of being reliable and honest.
[bookmark: _Toc180160028]

1.01: Instructional Resources
Websites
[bookmark: _Toc180160029]North Carolina Department of Public Instruction. (n.d.). Portrait of a graduate. https://www.dpi.nc.gov/districts-schools/office-research-promising-practices/portrait-graduate 

[bookmark: _Toc198199785][bookmark: _Toc199334790][bookmark: _Toc228262129]Objective 1.02
Table 3: Explanation, weight, and RBT level for Objective 1.02
	Item
	Explanation
	Weight
	RBT 

	STANDARD 1.00
	Understand components of workforce development in the agriculture industry.
	15%
	B2

	OBJECTIVE 1.02
	Understand career areas in agribusiness and research.
	8%
	B2


[bookmark: _Toc180160030]1.02: Essential Questions
· What are the primary career pathways within the agribusiness and agricultural research sectors?
· How do agribusiness and research roles support the overall agricultural supply chain?
· What educational backgrounds and technical skills are required for success in these career areas?
[bookmark: _Toc180160031]1.02: Unpacked Content
A. Agribusiness Careers
1. Management and finance – includes roles that support agricultural operations.
a. Farm managers
b. Agricultural loan officers
c. Commodity traders – manage the economic health of agricultural operations.
d. Accountant
2. Marketing and sales – careers focused on the distribution and promotion of agricultural products.
a. Sales representatives for seed, chemical, and equipment companies
b. Marketing
3. Logistics and supply chain – understand the movement of products.
a. Grain elevator managers
b. Transportation coordinators
c. Inventory specialists
B. Overview of Agricultural Research Careers
1. Plant and animal science research – careers involving the improvement of crop yields or livestock health, such as plant geneticists, soil scientists, and animal nutritionists.
2. Environmental and natural resources research – careers dedicated to sustainability and conservation, including hydrologists, environmental engineers, and range managers.
3. Food science and biotechnology – careers that focus on food safety, preservation, and the development of new food products such as food safety inspectors, microbiologists, and food scientists.
C. Interconnection of Career Areas
1. Researchers provide the data and innovation that agribusinesses then market and sell to producers.
2. Advocacy and leadership careers promote the agricultural industry to the public.
a. Lobbyists work to solve issues through policy changes or protect producers.
b. Commodity grower associations provide marketing materials to share industry information.
3. Agricultural issues create careers to address or monitor challenges in the agriculture industry.
a. Water scarcity creates irrigation technician and hydrologist careers.
b. Corporations employ sustainability consultants to provide guidance on protocols and procedures that protect the environment.
c. Individuals with a pesticide handlers license receive certification and training from professionals within agencies such as the North Carolina Cooperative Extension Service and the North Carolina Department of Agriculture and Consumer Services.
[bookmark: _Toc180160032] 
1.02: Teacher Brief
In this objective, shift the focus from memorizing job titles to understanding job relationships. Use the concept of a Web or a Chain to illustrate that no one in agriculture works alone. Emphasize that as issues like climate change or population growth increase the web and create more career opportunities for them in the future.


1.02: Key Terms
1. Biosecurity: Procedures intended to protect humans or animals against disease or harmful biological agents.
2. Career web: The way different jobs link together to support an industry.
3. Compliance: The act of conforming to a rule, such as a specification, policy, standard, or law.
4. Data transparency: The practice of making data used in research and decision-making accessible and understandable to others.
5. Innovation: A new method, idea, or product.
6. Interdependence: When two or more people or things rely on each other to succeed.
7. Lobbyist: An individual who works with government leaders to help make laws.
8. Policy: A deliberate system of principles to guide decisions and achieve rational outcomes.
[bookmark: _Toc180160033]
1.02: Instructional Resources
Supplemental Textbooks
Croom, D. B. (2021). Exploring agriculture, food, and natural resources. Goodheart-
Willcox Publisher.
Websites
Advance CTE. (n.d.). Career clusters. https://careertech.org/career-clusters/
National FFA Organization. (n.d.). AgExplorer. https://agexplorer.ffa.org/
National FFA Organization. (2024). Official FFA manual. https://ffa.app.box.com/s/728p7298642a8b387431

[bookmark: _Toc198199786][bookmark: _Toc199334791][bookmark: _Toc228262130]Standard 2.00
[bookmark: _Toc198199787][bookmark: _Toc199334792][bookmark: _Toc228262131]Objective 2.01
Table 4: Explanation, weight, and RBT level for Objective 2.01
	Item
	Explanation
	Weight
	RBT 

	STANDARD 2.00
	Understand the role of science and technology in the agricultural industry.
	40%
	B2

	OBJECTIVE 2.01
	Understand the role of research in the agricultural industry.
	20%
	B2


2.01: Essential Questions
· How has the application of science, mathematics, and language arts transformed the efficiency of the agricultural industry?
· What are the primary outcomes of agricultural research regarding food safety, animal welfare, and environmental sustainability?
· How do emerging technologies in agriculture represent the modern benefits of research?
2.01: Unpacked Content
A. Definition of Agricultural Issues
1. Understanding that an issue is a point of conflict or a matter in dispute within the industry.
2. Often involving varying perspectives from producers, consumers, and environmentalists.
B. Identification of Key Global Issues
1. Food security – ensuring all people have physical and economic access to sufficient, safe, and nutritious food.
2. Sustainability – meeting the current needs for food and fiber without compromising the ability of future generations to meet their own needs.
3. Climate impact – how shifting weather patterns affect crop yields and livestock health globally.
C. Identification of Key Local (NC) Issues
1. Urbanization – the loss of prime farmland to residential and commercial development.
2. Waste management – challenges specifically related to large-scale livestock production (e.g., swine and poultry).
3. Labor shortages – the need for skilled and seasonal labor in traditional and specialized agriculture.
4. Resource management – identifying the finite nature of land and water resources used in agricultural production.
D. Strategies to Address Agricultural Issues
1. Types of research
a. Research is classified by the purpose, method and nature of what is being studied.
b. Primary types of research
1) Quantitative research – uses a structured system to collect and analyze numerical data.
2) Qualitative research – uses non-numerical data such as interviews, observations, and surveys to collect information on experiences and understanding of things.
a. Role of market research in agriculture.
i. Market survey – a formal view of praise of discontent about a subject by a group of people.
ii. Identifies perceptions to capture the way consumers or the public view agricultural practices, products, or emerging technologies.
b. Steps to create a market survey.
i. Define research objectives. 
1. Identify individuals that should complete the survey.
2. Ask a standard set of questions.
ii. Create the inquiry instrument. 
1. Develop the questions to ask all members of the survey group.
2. Make the written survey easy to read.
iii. Identify how the data will be collected – digital or paper copy.
iv. Provide time to collect responses.
1. Give enough time for people to answer the questions or send in responses. 
2. Digital or paper market surveys will typically provide multiple options to reply.
3) Qualitative and quantitative research can be basic or applied.
a. Basic research – collection or observation of information to understand why something happened.
b. Applied research – collects information to identify a solution to a problem.
E. Methods for Conducting Research
1. Scientific method – common method of research used in the agriculture industry.
a. Research can be quantitative or qualitative.
b. Uses a defined system to test ideas and theories.
2. Steps of scientific method.
a. Identify the problem.
b. Investigate the issue – conduct background research.
c. Form a hypothesis – educated guess on how things work.
d. Test the hypothesis – conduct experiment to determine if the hypothesis is false or true.
e. Collect and record data – individual facts, statistics, or information.
f. Formulate a conclusion – provide a theory based on observations and data.
1) Compile data into charts or graphs
2) Discuss data and conclusions based on graphic representation.
g. Report the results
1) Create charts and graphs  based on the data collected during the research.
2) Report logbooks and photos can also be used to share results.
F. Academics in Agriculture
1. Application of science – implementation of fertilizer application and advanced technologies to produce more corn and agricultural products per acre than in previous eras.
2. Application of mathematics – use of feed calculations and data analysis to optimize production efficiency.
3. Application of language arts – utilization of professional communication through magazines, journals, blogs, and technical reports to share research findings.
G. Emerging Research Areas
1. Artificial intelligence (AI) and big data – research using machine learning to predict crop yields, pest outbreaks, and livestock health patterns.
2. Cellular agriculture – focus on lab-grown proteins as a research-driven solution to global food security.
3. Targeted  gene editing – changes to the DNA sequence within an organism to improve climate resilience (e.g., crops that require less water or withstand extreme heat).
a. Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR) - technology used for precise gene editing. 
b. Modifies the plant or animals' existing DNA without the use of outside genetic material. 
H.  Outcomes of Agricultural Research
1. Nutritional outcomes – implementation of mandatory nutritional fact cards, consumer education on soy-based foods, and stringent processing guidelines.
2. Enhanced biosecurity and safety – development of food safety programs (e.g., Good Agricultural Practices), education on food allergens, and management of plant and animal diseases.
3. Animal welfare – use of smart collars/tags for 24/7 livestock monitoring and virtual fencing systems using GPS collars.
4. Environmental benefits – research into regenerative agriculture (carbon sequestration) and precision agriculture (using drone imagery or precision irrigation to reduce runoff and conserve water).
5. Product innovation – development of cellular agriculture (lab-grown meat), bioplastics (corn-based), and CRISPR-edited foods like non-browning apples.
[bookmark: _Toc180160026]2.01: Teacher Brief
This objective introduces students to the critical role research plays in the evolution of the agricultural industry. It serves as the "hook" for the course, moving students beyond a basic view of farming to a broader understanding of agriscience as a complex, global system.

Students will explore how the integration of core academic subjects of science, math, and literacy drive agricultural innovation. Instruction focuses on the practical impacts of agricultural research, specifically how precision technology and regenerative practices drive productivity, food safety, animal welfare, and environmental stewardship.

Teachers should emphasize that "defining" an issue requires recognizing the stakeholders involved. The use of local examples such as a local farm being sold for a housing development will help make these abstract concepts tangible.


2.01: Key Terms
1. Agribusiness: The group of industries dealing with agricultural produce and services.
2. Animal welfare: The humane treatment and well-being of animals through proper management and husbandry.
3. Biosecurity: Procedures intended to protect humans or animals against disease or harmful biological agents.
4. Carbon sequestration: The process by which atmospheric carbon dioxide is captured and stored in solid or liquid form.
5. Cellular agriculture: The production of agricultural products from cell cultures rather than whole organisms (e.g., lab-grown meat).
6. Commodity: A raw material or primary agricultural product that can be bought and sold.
7. CRISPR: A technology used to edit DNA to improve crop traits (e.g., "Arctic Apples" that do not brown).
8. Food desert: An urban area where it is difficult to buy affordable or good-quality fresh food.
9. Food security: When all people, at all times, have physical and economic access to sufficient, safe, and nutritious food.
10. Good Agricultural Practices: Voluntary audits that verify that fruits and vegetables are produced, packed, handled, and stored to minimize risks of microbial food safety hazards.
11. Market survey: taking a formal view of praise of discontent about a subject by a group of people.
12. Perception: Intuitive recognition by the senses or the mind.
13. Precision agriculture (PA): A high-tech agricultural management system that uses information technology—such as GPS, remote sensing, and data analytics—to observe, measure, and respond to the variability in crops.
14. Regenerative agriculture: Farming and grazing practices that reverse climate change by rebuilding soil organic matter and restoring soil biodiversity (e.g., carbon sequestration).
15. Stakeholder: A person, group, or organization that has interest or concern in an organization or industry.
16. Sustainability: A method of harvesting or using a resource so that the resource is not depleted or permanently damaged.
17. Virtual fencing: Systems that keep livestock within boundaries using GPS collars rather than physical fences.


2.01: Instructional Resources
Supplemental Textbooks
Croom, D. B. (2021). Exploring agriculture, food, and natural resources. Goodheart-
Willcox Publisher.
Websites
American Farm Bureau Federation. (n.d.). Issues. https://www.fb.org/issue
American Farmland Trust. (2020). Farms under threat: The state of the states. https://farmland.org/project/farms-under-threat/
Food and Agriculture Organization of the United Nations. (n.d.). Home. https://www.fao.org/home/en/
National FFA Organization. (n.d.). Career and leadership development events. https://www.ffa.org/participate/cde-lde/


[bookmark: _Toc198199788][bookmark: _Toc199334793][bookmark: _Toc228262132]Objective 2.02
Table 5: Explanation, weight, and RBT level for objective 2.02
	Item
	Explanation
	Weight
	RBT 

	STANDARD 2.00
	Understand the role of science and technology in the agricultural industry.
	40%
	B2

	OBJECTIVE 2.02
	Understand concepts and issues related to biotechnology and other emerging technologies in the agricultural industry.
	20%
	B2


2.02: Essential Questions
· What are the primary benefits and potential concerns surrounding the use of Genetically Modified Organisms (GMOs) and CRISPR technology?
· How are emerging technologies like artificial intelligence (AI), robotics, and big data currently being utilized in the agricultural industry?
· How does the use of biotechnology impact global food security and environmental?
2.02: Unpacked Content
A. Agriculturally-related Biotechnology
1. Biotechnology – using living organisms to make products useful to humans.
2. Examples of agriculturally-related biotechnology.
a. Plant related applications
1) Crops resistant to plant diseases.
2) Crops resistant to insect pests.
3) Improves nutrition
4) Increases storage/shelf-life.
5) Increases disease-fighting nutrients in plants.
b. Animal related applications
1) Produces new animal vaccines.
2) Development of artificial insemination.
3) Transfer embryos, or fertilized eggs, from one cow to multiple cows.
4) Male/female offspring selection – livestock producers can select the sex of their animals.
5) Genetic testing to prevent passing traits to offspring (e.g. hip dysplasia in dogs, scrapie gene testing).
c. Health-related medical applications 
1) Pharming is used to produce organisms to be used in pharmaceuticals.
2) Using pigs to produce organs for human organ transplants.
3) Using bananas as an edible food vaccine.
4) Development of “golden rice” helps people fight vitamin A and iron deficiencies.
5) Reduces allergens in food
d. Environmental
1) Using plants and animals to detect pollutants in our environment.
2) Develop oil eating bacteria to help clean up oil spills.
3) Increase the yield from crops instead of tearing down forests to create more farmland.
4) Develop crops that can withstand harsh temperatures, such as extreme heat or cold.
B. Influences of Biotechnology on Agriculture
1. Advantages
a. Reduces the use of pesticides on our crops.
b. Crops that are able to grow in salty soils or in drought conditions.
c. Gene therapy can treat and cure genetic diseases that were once thought to be incurable.
d. Increased profit – producers are able to make more money because crops are higher quality and, in some cases, their crops are increasing yield.
e. Increases the shelf-life of food.
2. Disadvantages
a. Concerns over transgenic organisms that may insert a plant gene into an animal gene or vice versa.
b. Could cause allergic reactions with people who suffer from some type of food allergy.
c. Long-term effects of some biotech products are not yet known.
d. A decrease in biodiversity, or number and variety of organisms.
e. A crop that is herbicide resistant may transfer some of its traits to a weed. Then this superweed could not be killed by herbicides.
C. Emerging Agricultural Technologies
1. Global Positioning Systems
a. Produce maps of fields for farmers.
b. Supply important information such as soil type, moisture, yield of crop and weed/insect problems.
c. Reduces waste of materials.
d. Reduces expenses long term, increasing yield.
2. Robotics in agriculture
a. Milks cows
b. Shear sheep
c. Harvest fruit
d. Weld metals
e. Decrease labor
f. Increase safety
3. NASA and agriculture
a. Determine how “green” regions of the world are.
b. Provide large amounts of data on how food is grown on earth.
c. Allows food shortage predictions.
4. Radio Frequency Identification and agriculture
a. Help to identify and track animals, objects, and products.
b. Example: Dairy cattle operation uses RFID to read a cow’s tag as she is milked to track milking average, total gallons collected, how much she eats, etc.
5. Phone-controlled sprinklers
a. Control hundreds of sites and monitor weather conditions from one central location.
b. Can send alerts to a central location when there are problems with irrigation.
6. Robotics in agriculture
a. Advantages
1) May be able to work in all weather conditions.
2) Do not get tired.
3) Help produce animals and crops more efficiently.
4) Free up producers to do other tasks.
5) Can work in more dangerous environments without risking health of producers.
6) Usually work much faster than humans.
7) More uniform products.
8) More jobs are created for people to repair and design new robots.
9) Can be very precise, therefore reducing the amount of seed and chemicals used on fields.
b. Disadvantages
1) New technology is very expensive.
2) Might take away job opportunities.
3) Agriculture skills are not the same each and every time so it might be hard to get robots to do jobs correctly.
4) Do not have the ability to feel emotions.
5) Repair cost can be very expensive.
6) Cannot solve problems as well as humans.
7) Lose one-on-one contact with animals.
8) Very high startup cost for producers.
D. Innovation and Technology in Plant Production
1. Critical for the advancement of any industry.
2. Often the result of creative and dedicated producers and researchers who apply knowledge of basic life sciences to everyday problems.
3. Examples of innovative technologies in agriculture.
a. Precision agriculture – process of using technology to create an exact science so that a farmer receives the greatest crop yields at the lowest cost to reap the maximum profit, while reducing waste and maintaining the integrity of the environment.
1) Global positioning systems (GPS) use satellites in the earth’s orbit to triangulate their exact positions on the ground.
a. Farmers can plow, harvest, fertilize and apply pesticides to their crops, all without turning a wheel or pressing a button.
b. [bookmark: _Int_bCRCGz5Q]Robotic tractors are navigated by GPS to harvest crops more efficiently, use less water, and prevent chemical runoff as fertilizer and pesticides are applied more systematically and accurately.
b. Hydroponics – the practice of growing plants in the absence of soil.
1) Strawberries grow very well in a greenhouse in the absence of soil.
2) Method saves water because the water goes directly to the roots and does not run off through the soil.
c. Genetically modified crops – allow the plant to be disease/pest resistant or tolerate other environmental stress such as drought. 
1) GMO herbicide-resistant crops can live even when sprayed with herbicides.
a. GMO herbicide-resistant crops currently available for producers include: 
i. Corn.
ii. Soybeans.
iii. Cotton.
iv. Alfalfa.
2) GMO fruits and fleshy vegetables (e.g. tomatoes) are modified to prevent over ripening.
a. Improves ability to store and transport these crops. 
b. GMO fruits include:
i. Apples
ii. Pink pineapple
c. Researchers are working to modify crops that will increase the health of consumers, such as fruits that contain fatty acids and bananas that contain vaccines.
d. Challenges to innovation
1) Insects – some insects can damage or even destroy crops.
2) Nutrients – plants need certain nutrients to stay healthy and productive.
3) Weeds – plants that compete against the plants you want to grow.
4) Disease – bacteria, viruses, fungi, and other things that kill crops
5) Weather and environmental variables – a significant factor that cannot be controlled.
E. Genetically Modified Organisms Process
1. Identify the desired trait in a donor organism and isolate the specific gene sequence responsible for it.
2. Insert that gene into a carrier
3. Place the modified plasmid into a bacterium - typically Agrobacterium tumefaciens
4. Allow the bacteria to infect the target organism's cells – this transfers the new DNA into the host's genome.
5. Grow the modified cells into whole organisms - often uses tissue culture process
6. Select and test the organisms to ensure the new trait is being expressed correctly and is stable

2.02: Teacher Brief
This objective focuses on the transformative impact of biotechnology and high-tech innovations in agriculture. Students will transition from understanding general research (2.01) to exploring specific technological applications that modify living systems.

Students move beyond defining "what" biotechnology is and instead summarize its functional "roles" within the modern agricultural landscape. The focus is on three pillars: productivity, sustainability, and global well-being. Instruction should emphasize a balanced perspective, encouraging students to analyze both the immense potential for solving global hunger and environmental issues, alongside the ethical and social debates these technologies provoke.

Teachers should guide students to see biotechnology not just as a laboratory science, but as a critical industry driver that addresses real-world problems such as climate change, resource scarcity, and malnutrition.



2.02: Key Terms
1. Biotechnology: The use of living organisms or their parts to create products or processes for specific human uses.
2. Genetically Modified Organism (GMO) or Genetically Engineered Organism (GEO): An organism whose genetic material has been altered using genetic engineering techniques.
3. Global Positioning System (GPS): A network of satellites that allows agricultural equipment to determine exact locations in a field to within centimeters for precise planting and harvesting.
4. Innovation: The ability and desire to introduce new ideas and technologies to create change.
5. Pesticides: Chemical substances used to kill or control pests, including insects, weeds, and diseases.
6. Robotics: The use of automated machines to perform repetitive or dangerous tasks.
7. Shelf-life: The length of time a food product remains usable, fit for consumption, or saleable.
8. Yield: The total amount of an agricultural product harvested per unit of land area.




2.02: Instructional Resources
Supplemental Textbooks
Croom, D. B. (2021). Exploring agriculture, food, and natural resources. Goodheart-
Willcox Publisher.
Websites
Bawa, A. S., & Anilakumar, K. R. (2013). Genetically modified foods: Safety, risks and public concerns—a review. Journal of Food Science and Technology, 50(6), 1035–1046. https://doi.org/10.1007/s13197-012-0899-1
Dunn, B. (n.d.). Hydroponics. Oklahoma State University Extension.https://extension.okstate.edu/fact-sheets/hydroponics.html
U.S. Food and Drug Administration. (2024, April 15). GMO crops, animal food, and 	 beyond. https://www.fda.gov/food/agricultural-biotechnology/gmo-crops-animal-food-and-beyond 
U.S. Government Accountability Office. (2024). Precision agriculture: Benefits and challenges for technology adoption and use (GAO-24-105962). https://www.gao.gov/products/gao-24-105962
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Table 6: Explanation, weight, and RBT level for objective 3.01
	Item
	Explanation
	Weight
	RBT 

	STANDARD 3.00
	Understand the current issues impacting the agriculture industry.
	45%
	B2

	OBJECTIVE 3.01
	Recognize issues impacting the agriculture industry.
	20%
	A1


3.01: Essential Questions
· What are the most significant challenges currently facing the global and local food systems?
· Why does a growing world population create a "math problem" for modern farmers?
· How do environmental changes and resource scarcity impact how food is grown and fiber is produced?
· What social or economic factors (like labor or public perception) influence the agricultural industry?
3.01: Unpacked Content
Population and Resource Issues
The 2050 Challenge – recognizing that the world population is expected to reach nearly 10 billion by 2050, requiring a massive increase in food production.
Urbanization – the loss of prime agricultural land to housing and commercial development (often called "farmland loss").
Water scarcity – recognizing the competition for water between agriculture, industry, and growing cities.
Environmental and Climate Issues
Extreme weather – recognizing how droughts, floods, and unpredictable frost dates affect crop yields and livestock health.
Soil health – the challenge of preventing soil erosion and maintaining the nutrients needed to grow healthy plants.
Invasive species – identifying how non-native pests and diseases (like the Spotted Lanternfly or Avian Flu) disrupt local ecosystems and economies.
Social and Economic Issues
Labor shortage – difficulty in finding skilled workers to operate high-tech machinery and manage large-scale farms.
Public perception – the gap between what the public believes about farming (e.g., "factory farming") and the actual practices of modern producers.
Food waste – nearly one-third of all food produced is lost or wasted between the farm and the consumer's plate.
Food deserts – areas where people have little to no access to fresh, healthy, and affordable food.
Issues in Animal Science 
Animal rights – the belief that the basic interests of animals should be similar to those of humans and that animals should not be used for food, clothing, or research.
Animal welfare – the humane treatment of animals, emphasizing that standard husbandry practices (handling, housing, and health) ensure the well-being of the animal.
Issues in Plant Science and Production
Chemical and pesticide safety – recognizing the risks and regulations regarding chemical use in crop production. 
Genetically Modified Organisms (GMOs) – identifying the role and public perception of GMOs in increasing efficiency.
Environmental concerns – recognizing the impact of large-scale crop production on soil, water, and ecosystems.
Stages of Production and Related Issues 
Production phase – issues occurring during the raising, planting, tending, or harvesting of agricultural products.
Processing phase – challenges related to the transformation of raw materials into consumer-ready products.
Consumer phase – issues that arise once a product is purchased, including food safety and nutritional labeling (e.g., Mandatory Nutritional Fact Cards).
Emerging Issues in Agriculture
Supply chain resilience – recognizing how global events (such as the pandemic or international conflicts) disrupt the flow of fertilizer, feed, and finished food products.
Cybersecurity in agriculture – as farms become more high-tech (using GPS and AI), the risk of "hacking" or data theft becomes a legitimate agricultural issue.
Circular economy/zero waste – moving beyond just "food waste" to recognize the issue of agricultural byproduct management (e.g., how to turn "waste" like hog manure or corn stalks into energy or products).
North Carolina specific context
Urban-rural interface – recognizing the unique challenges in NC where rapid urbanization in cities like Raleigh or Charlotte directly impacts the water and land availability for neighboring rural farms.

3.01: Teacher Brief
Objective 3.01 serves as the "What is the problem?" phase of the curriculum. Students are expected to recognize and identify the primary challenges facing the agricultural industry today. Students are not yet required to solve these problems or evaluate complex policy; they simply need to be able to name, define, and spot these issues in the real world.
· Teachers should focus on making these global issues "local" by pointing to North Carolina-specific examples, such as the loss of farmland in rapidly growing counties or the impact of hurricanes on the eastern part of the state.
· Teachers should guide students through the distinction between animal rights and welfare and use the "three phases" (Production, Processing, and Consumer) as a framework for identifying where issues occur in the supply chain. Utilizing visual presentations and real-life examples—such as the mandatory use of Nutritional Fact Cards or pesticide safety—helps anchor these concepts in a factual context.


3.01: Key Terms
1. Animal rights: The idea that animals should have similar interests to humans and not be used for human consumption or research. 
2. Animal welfare: The humane treatment and well-being of animals through proper management and husbandry. 
3. Consumer phase: The stage where a product is purchased and used by the end-user. 
4. Economic viability: The ability of a farm or business to survive and thrive financially over the long term.
5. Environmental stewardship: The responsible use and protection of the natural environment through conservation and sustainable practices.
6. Ethical dilemma: A situation in which a difficult choice has to be made between two courses of action, either of which entails transgressing a moral principle.
7. Invasive species: A species that is not native to a specific location and has a tendency to spread to a degree believed to cause damage to the environment or economy.
8. Processing phase: The conversion of raw agricultural products into refined consumer goods. 
9. Production phase: The initial stage of raising animals or growing crops. 
10. Sustainability: A method of harvesting or using a resource so that the resource is not depleted or permanently damaged.
11. Urbanization: The process of making an area more urban (city-like), which often results in the loss of farmland.
12. 

3.01: Instructional Resources
Supplemental Textbooks
Croom, D. B. (2021). Exploring agriculture, food, and natural resources. Goodheart-
Willcox Publisher.
Websites
Cornelisse, S. (2024, June 7). Cybersecurity basics for farms and ag businesses. Penn 
State Extension. https://extension.psu.edu/cybersecurity-basics-for-farms-and-ag-businesses
U.S. Department of Agriculture, National Agricultural Library. (n.d.). Animal Welfare Act. 
https://www.nal.usda.gov/animal-health-and-welfare/animal-welfare-act
U.S. Department of Agriculture. (n.d.). Food security.
https://www.usda.gov/about-food/food-safety/food-security


[bookmark: _Toc228262135]Objective 3.02
Table 7: Explanation, weight, and RBT level for objective 3.02
	Item
	Explanation
	Weight
	RBT 

	STANDARD 3.00
	Understand the current issues impacting the agriculture industry.
	45%
	B2

	OBJECTIVE 3.02
	Understand the role of advocacy in agriculture.
	25%
	B2


3.02: Essential Questions
· What is the difference between agricultural promotion and agricultural advocacy?
· Why is it essential for the agriculture industry to have active advocates? 
· How can individuals and organizations effectively communicate the importance of agriculture to the general public?
3.02: Unpacked Content
Defining Advocacy in Agriculture 
Advocacy – the act of supporting or recommending a particular cause or policy. In agriculture, this involves speaking up for the industry to ensure its sustainability and public support. 
Advocacy vs. Promotion 
Promotion focuses on selling a product or service (e.g., "Drink Milk"). 
Advocacy focuses on building relationships and sharing the "why" behind agricultural practices to influence opinions or policies (e.g., explaining why dairy farmers use specific housing for cows). 
The Importance of Advocacy 
Less than 2% of the U.S. population is directly involved in production agriculture. Advocacy helps educate the remaining 98% who may be several generations removed from the farm. 
Addressing misconceptions – proactively sharing facts to counter misinformation regarding food safety, animal welfare, and environmental impact. 
Influencing policy – ensuring that legislators understand the impact of regulations on the agriculture industry. 
Methods of Advocacy 
Personal storytelling – sharing personal experiences through social media, blogs, or community presentations. 
Digital engagement – utilizing platforms like Instagram or TikTok to show "behind-the-scenes" farm life. 
Community involvement – participating in "Ag in the Classroom" or hosting farm tours. 
Professional organizations – leveraging the power of groups like the Farm Bureau or commodity-specific associations (e.g., NC Pork Council). 
Methods of advocacy
E-mail
Personal letter
Phone call
Webpage
Newspaper article
Social media
Presentation
Television advertisements
Evaluating Sources of Agriculture Issues
Resources available
Internet
Newspapers
Magazines of all different types
Interviews – a range of great resources
Tips for evaluating resource.
Examine the author’s credentials
Who authored the article?
What are the author’s credentials?
Is the author an expert on the topic?
Is the author’s contact information provided?
Date
When was this resource published?
Is it still applicable?
Is it outdated?
Background
Who funded the research?
Did a specific organization sponsor this resource?
Type of resource – is the resource educational, opinion, media-generated, a non-profit publication, from a scientific journal, from a fiction or non-fiction book, or a respected source like an encyclopedia or dictionary?
Relation – does the information address or relate specifically to the research  topic?
Repetition – has this information been repeated in other resources, or is this something you’ve never seen and can’t find certified in another source?
Organizing a debate on an agricultural issue.
Opening statements for both sides.
Arguments for both sides.
Rebuttal conference.
Rebuttals.
Closing statements for both sides.
List characteristics of quality presentations.
Components of effective, nonverbal communication.
Eye contact – direct, visual contact with every person or group of people for three to give seconds.
Gestures – add impact and clarity.
Movement/posture – displays confidence.
Facial expressions – shows emotions
Creating an outline.
Presentation title.
Topic/area - what it is or means.
List at least three facts about the topic.
3.02: Teacher Brief
This objective moves students from simple identification to a deeper conceptual understanding of agricultural advocacy. Students must learn to analyze an issue and determine its primary driver. It is critical to emphasize that these categories often overlap; for example, implementing a new environmental regulation (environmental) often carries a high financial cost for the farmer (economic).

Teachers should emphasize that advocacy is not just about "winning an argument," but about building trust and transparency with consumers. Use real-world examples of agricultural issues (e.g., GMO labeling or water rights) to show how advocacy plays a role in the outcome of these challenges.


3.02: Key Terms
1. Advocacy: Public support for or recommendation of a particular cause or policy 
2. Misinformation: False or inaccurate information that is spread, regardless of intent, to deceive.
3. Promotion: Activities designed to increase the sale of products.
4. Stakeholder: Anyone with an interest or concern in the agriculture industry.


3.02: Instructional Resources
Supplemental Textbooks
Croom, D. B. (2021). Exploring agriculture, food, and natural resources. Goodheart-
Willcox Publisher.
Websites
American Farm Bureau Federation. (n.d.). Advocacy. https://www.fb.org/advocacy
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