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VISION/MISSION 

 

The Vision 
Lancaster City Schools will prepare, inspire, and empower all students to be life-long learners and socially 

responsible citizens who are able to communicate and meet the challenges of an ever-changing global society. 
 
 

The Mission 
Lancaster City Schools, the Place to Be for Learning, Caring, Succeeding 
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Lancaster City Schools 
Educational Philosophy 

 
 
 

The School Board believes in the dignity and uniqueness of each student and recognizing their inherent differences, endeavors to provide a broad 
curriculum enabling students to reach their maximum potential. 
 
Success in education necessitates a curriculum that considers multiple learning styles and which encompasses a variety of teaching methods. 
 
Mental and emotional development begins at birth and continues throughout life.  Each of our schools must strive to create an atmosphere which 
fosters healthy and productive attitudes toward education and which encourages a life-long interest in learning. 
 
The Lancaster City Schools are committed to: 
 

1. teaching 21st century skills pertaining to reading, writing, mathematics, historical perspective, scientific inquiry, technology, arts, culture, 
health and wellness, social and vocational areas to meet or exceed a mastery level so that students continue intellectual growth and 
development; 

 
2. providing experiences which enable students to develop critical thinking, reasoning, problem solving and decision making skills; 

 
3. stimulating creativity, encouraging personal enrichment, 

 
4.  and providing approaches to wellness that enable students to define their individuality; 

 
5. fostering attitudes of acceptance and respect for the ideas, beliefs and goals of others; 

 
6. fostering attitudes of social responsibility so that every student contributes to their community in a positive way; 

 
Our ultimate goal is to generate graduates of the Lancaster City Schools who, as adults, will stand confidently, participate fully, learn continually and 
contribute meaningfully to our world.  
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Lancaster City Schools 
Goals and Objectives 

 
 

The goal of this school system is to accept responsibility for the development of each child into an adult who can stand confidently, 
participate fully, learn continually and contribute meaningfully to our world.   

To achieve the desired goal, five equally important objectives with desired outcomes will be incorporated into our curriculum planning:  

1. To ensure that each student develops mastery in academic skills.   

2. To ensure that each student develops the capacity to recognize and analyze current and future challenges and opportunities.  

3. To ensure the development of meaningful interpersonal relationships among students, staff and the community.   

4. To ensure that staff, students and parents are afforded maximum feasible participation in the development and evaluation of 
programs and policies that meet the educational needs of all stakeholders. 

5. To ensure maximum efficiency in the allocation of human and material resources.   
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PROGRAM PHILOSOPHY  

 
 
The above picture represents the philosophy that guides the Lancaster Agricultural Education Program and FFA Chapter.  This 
program is just that, a program that is more than just a class.   Students will be offered learning experiences in all three areas, 
classroom instruction, Supervised Agricultural Experiences (SAE), and FFA Leadership.  Students will learn about all of these 
experiences and opportunities in the classroom setting.  FFA is intra-curricular, so students will be graded on their FFA involvement, 
classroom performance, and their record keeping in their SAE or outside of classroom/school day experiences.   
 
From the learning experiences in all areas, students who are in the ag ed program will be able to gain lifelong learning skills, learn to 
think critically and develop as leaders.  These skills will insure that students will be productive citizens who are able to inform the world 
about the importance of agriculture.   
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CONTENT 

 
The Lancaster Agricultural Education Program offers four courses to students:  Freshmen typically take Introduction 
to Agriculture, Food, and Natural Resources; Sophomores: Plant and Animal Bioscience; Juniors: Natural 
Resources and Agribusiness Management; and Seniors: Agribusiness Management and Advanced Agriscience 
Principles. If possible, the goal is to eventually offer more courses so students can have more options.  The 
following content is for the courses being offered and courses that could potentially be offered.  
 

Introduction to Agriculture, Food, and Natural Resources 
 
This first course in the career field is an introduction to Agricultural and Environmental Systems. Students will be introduced to the 
breadth of the Agricultural and Environmental Systems career field. Students will examine principles of food science, natural resource 
management, animal science & management, plant & horticultural science, power technology and bioscience. In addition, students will 
examine the FFA organization and Supervised Agricultural Experience programs. Throughout the course, students will develop 
communication, leadership and record keeping skills. 
 
Unit: Production Agriculture & Agribusiness  
 
Students will be introduced to the vast operations and opportunities within the Food, Fiber and Natural Resources Industries. They will 
explore general agricultural topics such as top grossing commodities, career opportunities within the agribusiness field as well as 
terminology essential to the understanding of the agricultural world.  
 
Outcome 1.1. Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and 
maintaining employment in diverse business settings. 

o 1.1.3. Develop a career plan that reflects career interests, pathways and secondary and postsecondary options. 
o 1.1.4. Describe the role and function of professional organizations, industry associations and organized labor and use 

networking techniques to develop and maintain professional relationships. 
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Outcome 1.8. Operations Management: Plan, organize and monitor an organization or department to maximize contribution to 
organizational goals and objectives. 
Competency: 
1.8.3. Analyze the performance of organizational activities and reallocate resources to achieve established goals.   
 
Outcome 1.11. Principles of Business Economics: Examine and employ economic principles, concepts and policies to accomplish 
organizational goals and objectives. 
Competency: 
1.11.1. Identify the economic principles that guide geographic location of an industry's facilities (e.g., relative scarcity, price, quantity of 
products and services).   
 
 
Unit: Sustainable Agriculture  
 
This unit asks the question, what is sustainable agriculture? Students will learn which basic practices will allow the sustainability of life 
through one’s own efforts in producing agricultural products in various climates and atmospheres.  
 
Outcome 1.8. Operations Management: Plan, organize and monitor an organization or department to maximize contribution to 
organizational goals and objectives. 

o 1.8.2. Select and organize resources to develop a product or a service. 
o 1.8.9. Develop a budget that reflects the strategies and goals of the organization. 

 
Outcome 1.11. Principles of Business Economics: Examine and employ economic principles, concepts and policies to accomplish 
organizational goals and objectives. 
Competency: 
1.11.1. Identify the economic principles that guide geographic location of an industry's facilities (e.g., relative scarcity, price, quantity of 
products and services).   
 
Outcome 9.1. Energy Sources: Identify energy sources according to their economic viability, sustainability and environmental impact. 

o 9.1.2. Identify, compare and contrast renewable energy sources and the technology used to generate energy. 
o 9.1.4. Identify the social, economic and environmental drivers and barriers that influence the development and use of energy 

sources. 
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Unit: Industrial Technology & Safety  
 
Students will explore engineering and structural principles utilized in the agriculture industry and the coordinating career opportunities.  
Topics could include an overview of estimating and building, fundamental principles of metal working and engine repair. Safety will be 
an essential underlying theme in all fields explored.  
 
Outcome 1.1. Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and 
maintaining employment in diverse business settings. 

o 1.1.3. Develop a career plan that reflects career interests, pathways and secondary and postsecondary options. 
o 1.1.4. Describe the role and function of professional organizations, industry associations and organized labor and use 

networking techniques to develop and maintain professional relationships. 
 
Outcome 1.12. Site and Personal Safety Procedures: Follow site and personal safety procedures in specific situations with specialized 
tools and equipment, evaluate the situation and take corrective action. 

o 1.12.1. Use Occupational Safety and Health Administration (OSHA) defined procedures for identifying employer and 
employee responsibilities, working in confined spaces, managing worker safety programs, using ground fault circuit 
interrupters (gfcis), maintaining clearance and boundaries and labeling. 

o 1.12.2. Interpret safety signs and symbols. 
o 1.12.5. Identify the location of emergency flush showers, eyewash fountains, Safety Data Sheets (sdss), fire alarms and exits. 
o 1.12.6. Identify procedures for the handling, storage and disposal of hazardous materials. 
o 1.12.7. Select, use, store, maintain and dispose of personal protective equipment (PPE), appropriate to job tasks, conditions 

and materials. 
o 1.12.8. Identify safety hazards and take corrective measures. 
o 1.12.9. Identify, inspect and use safety equipment appropriate for the task. 
o 1.12.10. Follow established procedures for the administration of first aid and contact emergency medical personnel when 

necessary. 
 
Outcome 4.1. Tool, Stationary and Mobile Equipment Maintenance: Inspect, clean, maintain and perform planned preventative 
maintenance on tools, machinery, implements and equipment. 

o 4.1.1. Identify the types of hand tools, power tools and stationary equipment and describe their functions. 
   
Outcome 4.3. Engines: Apply concepts to service components of both small and large internal combustion engines. 
Competency: 

o 4.3.5. Compare and contrast two-cycle and four-cycle engines and their operating principles. 
 
 Outcome 5.3. Design and Estimate: Plan and design a basic site plan for a desired outcome. 
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o 5.3.1. Identify, interpret and use symbols, lines, dimensions, views, sections, site plans, floor plans, specifications, common 
scales, detail drawings and abbreviations on drawings and prints. 

o 5.3.2. Apply proportional reasoning and indirect measurement techniques. 
  
Outcome 5.6. Construction: Follow architectural plans to construct and repair simple outdoor structures and minor building additions. 
 5.6.2. Lay out, cut, smooth, shape and bore construction materials. 
 
 Outcome 5.10. Joining and Cutting Metals with Heat: Join and cut steel using heat in horizontal and vertical positions. 

o 5.10.3. Compare and contrast metal welding operating characteristics and performance (e.g., oxy-fuel, shielded metal arc, gas 
tungsten arc, braising, soldering). 

 
Unit: Biotechnology  
 
Learners will explore introductory principles in biotechnology, including microbiology and genetics to plant and animal research and 
product development. Students will apply genetic principles to determine genotypes and phenotypes and discover the career 
opportunities within these industries.  
 
Outcome 1.1. Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and 
maintaining employment in diverse business settings. 

o 1.1.3. Develop a career plan that reflects career interests, pathways and secondary and postsecondary options. 
o 1.1.4. Describe the role and function of professional organizations, industry associations and organized labor and use 

networking techniques to develop and maintain professional relationships. 
 
Outcome 3.1. Handling, Preparation, Transportation, Storage and Disposal: Handle, prepare, transport, store and dispose of specimens 
using procedures that minimize disturbance to the test specimen. Monitor, record and maintain the integrity of equipment and 
instrumentation, environmental conditions of the facility and the inventory.  

o 3.1.7. Select personal protective attire for various laboratory protocols.  
 
Outcome 3.4. Molecular-Genetics Technology: Apply knowledge of nucleic acid structure and function, deoxyribonucleic acid (DNA) 
replication, transcription, translation, chromosome structure and remodeling and regulation of gene expression in prokaryotes and 
eukaryotes.  

o 3.4.1. Use a Punnet square to predict and explain Mendel’s Laws, genotype and phenotype.  
  
Outcome 3.6. Culturing: Perform experimental techniques used in microbial biology to study cell growth, manipulation and evaluation.  

o 3.6.1. Identify the structure of cells and the functions of their components. 
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Unit: Food Science 
 
Students will be exposed to careers in the research, marketing, processing and packaging techniques applied to the development of 
food products. Learners will be introduced to nutrient content in the development of food products. 
 
Outcome 1.1. Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and 
maintaining employment in diverse business settings. 

o 1.1.3. Develop a career plan that reflects career interests, pathways and secondary and postsecondary options. 
o 1.1.4. Describe the role and function of professional organizations, industry associations and organized labor and use 

networking techniques to develop and maintain professional relationships. 
 
Outcome 7.2. Quality Assurance: Inspect the food production process, locate potential sources of food quality and safety deviations in 
facilities and prepare a corrective action plan. 

o 7.2.2. Describe the internal and external quality attributes that a food product should possess. 
 
Outcome 7.5. Food Product Development: Apply principles of nutrition and human behavior to create a new food prototype that meets a 
specific dietary need or demand for consumption, design packaging and seek label approval. 

o 7.5.1. Conduct a sensory evaluation of food products. 
o 7.5.4. Calculate nutrient values, serving sizes and nutrient variability for a food product. 

 
Unit: Animal Science  
 
Students will be introduced to the five main areas of animals: production, exotic, companion, wildlife and research. They will examine 
career opportunities in both the small and large animal sectors as well as learn basic terminology to understand the similarities and 
differences of each.  
 
Outcome 1.1. Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and 
maintaining employment in diverse business settings. 

o 1.1.3. Develop a career plan that reflects career interests, pathways and secondary and postsecondary options. 
o 1.1.4. Describe the role and function of professional organizations, industry associations and organized labor and use 

networking techniques to develop and maintain professional relationships 
 
Outcome 2.3. Care and Management: Apply animal care and management procedures to ensure animal husbandry and welfare, 
including managing environmental conditions to ensure animal health and performance. 

o 2.3.1. Identify species-specific terminology based on gender and age. 
o 2.3.2. Identify, classify, evaluate and select animal species or breeds for a desired outcome. 
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Unit: Plant and Horticulture Science  
 
Students will be introduced to the main areas of the green industry (e.g. floral, turf grass, crop production, greenhouse management). 
They will examine career opportunities in both the research and production sectors as well as learn basic terminology to understand the 
similarities and differences of each.  
 
Outcome 1.1. Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and 
maintaining employment in diverse business settings. 

o 1.1.3. Develop a career plan that reflects career interests, pathways and secondary and postsecondary options. 
o 1.1.4. Describe the role and function of professional organizations, industry associations and organized labor and use 

networking techniques to develop and maintain professional relationships. 
 
Outcome 8.1. Plant Nutrition: Select and apply macronutrients and micronutrients based on deficiencies, identified using testing 
application methods and optimum management, that account for environmental factors. 

o 8.1.3. Determine the nutrient requirements of plants. 
 
Outcome 8.4. Growth and Management: Manage and manipulate plant development through the selection, planting and growing of 
seeds and plants, based on global demand, economic importance and growing conditions. 

o 8.4.1. Identify and classify plants using taxonomy. 
o 8.4.4. Explain requirements necessary for photosynthesis to occur and identify the products and byproducts of 

photosynthesis. 
 
Unit: Natural Resources  
 
Students will be introduced to the various career opportunities in the natural resources areas, including forestry and wildlife, natural 
resource and energy management and water quality control. They will be exposed to the relationships between organisms and their 
environment.  
 
Outcome 1.1. Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and 
maintaining employment in diverse business settings. 

o 1.1.3. Develop a career plan that reflects career interests, pathways and secondary and postsecondary options. 
o 1.1.4. Describe the role and function of professional organizations, industry associations and organized labor and use 

networking techniques to develop and maintain professional relationships. 
 
Outcome 6.1. Soils: Apply knowledge of soil characteristics and soil information resources to overcome any existing soil use limitations 
while maintaining or improving soil quality. 



13 
 

o 6.1.1. Identify soil forming factors and explain how they produce variability in soils. 
o 6.1.3. Collect, test and analyze soil samples for physical and chemical properties. 

  
Outcome 6.2. Water Quality: Analyze, interpret and manage the biological, chemical and physical properties of water quality. 

o 6.2.1. Assess and explain the interactions between human activities and the Earth’s hydrosphere (e.g., septic systems, 
desalinization, point and non-point source pollution). 

 
Outcome 6.11. Habitat Management and Restoration: Develop a plan for the management and restoration of a specific habitat. 

o 6.11.1. Differentiate the properties and characteristics of habitats. 
o 6.11.3. Explain the impacts of an increasing human population on habitats. 

 
Outcome 9.1. Energy Sources: Identify energy sources according to their economic viability, sustainability and environmental impact. 

o 9.1.1. Identify, compare and contrast fossil fuel sources and the technology used to generate energy. 
o 9.1.2. Identify, compare and contrast renewable energy sources and the technology used to generate energy. 
o 9.1.3. Identify, compare and contrast alternative energy sources and technology used to generate energy (e.g., fuel cells, 

hydrogen, nuclear). 
o 9.1.4. Identify the social, economic and environmental drivers and barriers that influence the development and use of energy 

sources. 
 

 
Unit: Supervised Agricultural Experiences and Record Keeping  
 
Students will use technology such as word processors, databases, spreadsheets, and electronic mail to maintain accurate business 
records. They will explore entrepreneurial ventures as well as research, placement and exploratory work-based learning options.  
 
Outcome 1.1. Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and 
maintaining employment in diverse business settings. 

o 1.1.3. Develop a career plan that reflects career interests, pathways and secondary and postsecondary options. 
o 1.1.4. Describe the role and function of professional organizations, industry associations and organized labor and use 

networking techniques to develop and maintain professional relationships. 
 

Outcome 1.6. Business Literacy: Develop foundational skills and knowledge in entrepreneurship, financial literacy and business 
operations. 
 1.6.1. Identify business opportunities. 

o 1.6.2. Assess the reality of becoming an entrepreneur, including advantages and disadvantages (e.g., risk versus reward, 
reasons for success and failure). 

o 1.6.3. Explain the importance of planning your business. 
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o 1.6.4. Identify types of businesses, ownership and entities (i.e., individual proprietorships, partnerships, corporations, 

cooperatives, public, private, profit, not-for-profit). 
o 1.6.11. Describe how all business activities of an organization work within the parameters of a budget. 

 
Outcome 1.4. Knowledge Management and Information Technology: Demonstrate current and emerging strategies and technologies 
used to collect, analyze, record and share information in business operations. 
 1.4.1. Use office equipment to communicate (e.g., phone, radio equipment, fax machine, scanner, public address systems). 

o 1.4.2. Select and use software applications to locate, record, analyze and present information (e.g., word processing, e-mail, 
spreadsheet, databases, presentation, Internet search engines). 

o 1.4.4. Use system hardware to support software applications. 
o 1.4.5. Use information technology tools to maintain, secure and monitor business records. 
o 1.4.6. Use an electronic database to access and create business and technical information. 

 
Outcome 1.7. Entrepreneurship/Entrepreneurs: Analyze the environment in which a business operates and the economic factors and 
opportunities associated with self-employment. 

o 1.7.7. Create a list of personal strengths, weaknesses, skills and abilities needed to be successful as an entrepreneur. 
 
Outcome 1.8. Operations Management: Plan, organize and monitor an organization or department to maximize contribution to 
organizational goals and objectives. 

o 1.8.1. Forecast future resources and budgetary needs using financial documents (e.g., balance sheet, demand forecasting, 
financial ratios). 

o 1.8.2. Select and organize resources to develop a product or a service. 
o 1.8.9. Develop a budget that reflects the strategies and goals of the organization. 

 
Outcome 1.9. Financial Management: Use financial tools, strategies and systems to develop, monitor and control the use of financial 
resources to ensure personal and business financial well-being. 

o 1.9.1. Create, analyze and interpret financial documents (e.g., budgets, income statements). 
o 1.9.3. Review and summarize savings, investment strategies and purchasing options (e.g., cash, lease, finance, stocks, bonds). 
o 1.9.8. Identify income sources and expenditures. 

 
Unit: FFA  
 
Students will demonstrate how FFA can make a positive influence in leadership skills.  Students will lead group discussions, conduct 
business meetings using Robert’s Rules of Order as well as demonstrate the professionalism needed to foster positive working 
relationships. They will be introduced to the structure, history, and opportunities within the organization and how these serve as 
foundational career skills.  
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Outcome 1.1. Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and 
maintaining employment in diverse business settings. 

o 1.1.4. Describe the role and function of professional organizations, industry associations and organized labor and use 
networking techniques to develop and maintain professional relationships. 
 

Outcome 1.2. Leadership and Communications: Process, maintain, evaluate and disseminate information in a business. Develop 
leadership and team building to promote collaboration. 

o 1.2.1. Extract relevant, valid information from materials and cite sources of information. 
o 1.2.2. Deliver formal and informal presentations. 
o 1.2.3. Identify and use verbal, nonverbal and active listening skills to communicate effectively. 
o 1.2.5. Communicate information (e.g., directions, ideas, vision, workplace expectations) for an intended audience and 

purpose. 
o 1.2.6. Use proper grammar and expression in all aspects of communication. 
o 1.2.7. Use problem-solving and consensus-building techniques to draw conclusions and determine next steps. 
o 1.2.13. Identify stakeholders and solicit their opinions. 
o 1.2.14. Use motivational strategies to accomplish goals. 

 

 
 

Animal and Plant Bioscience 
Course Description: 
In this course, students will apply knowledge of animal and plant science to the agriculture industry. They will be introduced to animal 
body systems, plant structures along with the growth and reproductive practices of both. Students will evaluate conditions of animals 
and plants for their general welfare. Business principles will be examined along with the professional skills needed for success in these 
career areas.  
 
Unit:  Careers in Animal and Plant Sciences   
Learners will examine the diverse and complex field of animal and plant sciences and identify all phases of production, research, 
sales, service, business, and education that producers and scientists may be involved. Learners will identify and develop the 
communication and business leadership skills and knowledge needed in the career fields.  
 
Outcome 1.1. REQUIRED Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for 
gaining and maintaining employment in diverse business settings.  
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Competencies:  

o 1.1.1. Identify the knowledge, skills and abilities necessary to succeed in careers.  
o 1.1.2. Identify the scope of career opportunities and the requirements for education, training, certification, licensure and 

experience.  
 
 Outcome 1.2. REQUIRED Leadership and Communications: Process, maintain, evaluate and disseminate information in a business. 
Develop leadership and team building to promote collaboration.  
Competencies:  

o 1.2.1. Extract relevant, valid information from materials and cite sources of information.  
o 1.2.2. Deliver formal and informal presentations.  
o 1.2.3. Identify and use verbal, nonverbal and active listening skills to communicate effectively.  
o 1.2.4. Use negotiation and conflict-resolution skills to reach solutions.  
o 1.2.5. Communicate information (e.g., directions, ideas, vision, workplace expectations) for an intended audience and purpose.  
o 1.2.6. Use proper grammar and expression in all aspects of communication.  
o 1.2.7. Use problem-solving and consensus-building techniques to draw conclusions and determine next steps.  

 
Unit:  Plants and Animals in Agriculture   
Learners will examine the diverse uses and practices that are used in the production of plants and animals.  
 
Outcome 1.3. REQUIRED Business Ethics and Law: Analyze how professional, ethical and legal behavior contributes to continuous 
improvement in organizational performance and regulatory compliance.  
Competencies:  

o 1.3.1. Analyze how regulatory compliance (e.g., United States Department of Agriculture [USDA], Food and Drug Administration 
[FDA], United States Department of Interior [USDI], Ohio Livestock Care Standards, water quality standards, local water 
regulations, building codes) affects business operations and organizational performance.  

 
Outcome 1.6. REQUIRED Business Literacy: Develop foundational skills and knowledge in entrepreneurship, financial literacy and 
business operations.  
Competencies:  

o 1.6.7. Identify the effect of supply and demand on products and services.  
 
Outcome 1.11. OPTIONAL Principles of Business Economics: Examine and employ economic principles, concepts and policies to 
accomplish organizational goals and objectives.  
Competencies:  

o 1.11.3. Use economic indicators to identify economic trends and conditions (e.g., inflation, interest rate fluctuations, 
unemployment rates).  
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o 1.11.4. Determine how the quality, quantity and pricing of goods and services are affected by domestic and international 
competition in a market economy.  

o 1.11.8. Identify the relationships between economy, society and environment that lead to sustainability. 
 
 
Unit:  Animal Classification   
In this unit, learners will investigate the form and function of the various parts of animals.  Students will examine the various systems of 
the animals that enable them to survive and adapt to fit the various management systems. 
 
Outcome 2.3. Care and Management: Apply animal care and management procedures to ensure animal husbandry and welfare, 
including managing environmental conditions to ensure animal health and performance.  
Competencies:  

o 2.3.1. Identify species-specific terminology based on gender and age.  
o 2.3.2. Identify, classify, evaluate and select animal species or breeds for a desired outcome.  

 
Unit:  Quality Assurance   
This unit will help a Student implement a quality assurance program. QA programs will help guide the student in selecting management 
practices that produce quality animal products in which the well-being of the animal is considered.   
 
Outcome 2.3. Care and Management: Apply animal care and management procedures to ensure animal husbandry and welfare, 
including managing environmental conditions to ensure animal health and performance.  
Competencies:  

o 2.3.5. Perform species-specific animal identification techniques (e.g., chipping, tagging, branding, notching, tattooing).  
o 2.3.9. Evaluate and perform animal care procedures throughout the life of the animal.  
o 2.3.10. Monitor and evaluate the quality of an animal’s habitat and implement corrective methods as needed. 

 
Outcome 2.5. Animal Health: Implement preventive measures, treatment and maintenance options for species-specific diseases and 
disorders to improve an animal’s health and welfare. 
Competencies:  

o 2.5.3. Recognize the preventative measures or treatments needed to maintain animal health.    
o 2.5.4. Apply basic principles of first-aid. 

 
Unit:  Animal Welfare 
Students will examine the differences in animal rights and animal welfare, along with organizations that promote each. They will 
integrate their Quality Assurance knowledge with how to properly care for animals. 
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Outcome 2.1. Nutrition: Analyze, formulate, prepare and administer a ration for a population of specific animal species based on the 
economics, nutrition and availability of feed and evaluate the feed's effects on animals.  
Competencies:  

o 2.1.2. Determine the role of nutrients and the nutritional requirements of different animal life processes and species.  
o 2.1.3. Analyze the nutritional content and quality of feeds.  
o 2.1.4. Identify and address major nutrient deficiency and toxicity symptoms.  

 
Outcome 2.4. Recognizing Diseases and Disorders: Evaluate animal conditions for species-specific diseases and disorders to assess 
an animal’s health and welfare.  
Competencies:  

o 2.4.8. Explain the health risk of zoonotic diseases on humans and their historical significance and future implications.  
 
Outcome 2.7. Animal Behavior: Apply management practices to assure quality animal care, considering species-specific behaviors, 
human safety, social influences, public perception and regulations associated with animal welfare.  
Competencies:  

o 2.7.1. Understand social influences, public perception and regulations that are associated with animal welfare.  
o 2.7.2. Describe the adaptations and special senses (e.g., sight, hearing, smell, touch) of animals and how they contribute to 

animal behavior.  
o 2.7.5. Interpret an animal’s intent based on its vocalization, body posture and chemical means of communication.  
o 2.7.6. Recognize behavior abnormalities and employ corrective action.  

 
Unit:  Animal Products Marketing & Selection   
In this unit, the learner will develop marketing and management strategies as well as examine various animal products. 
 
Outcome 1.10. OPTIONAL Sales and Marketing: Manage pricing, place, promotion, packaging, positioning and public relations to 
improve quality customer service. 
Competencies: 

o 1.10.1. Identify how the roles of sales, advertising and public relations contribute to a company’s brand.    
o 1.10.2. Determine the customer's needs and identify solutions.    
o 1.10.3. Communicate features, benefits and warranties of a product or service to the customer.    
o 1.10.6. Discuss the importance of correct pricing to support a product’s or service’s positioning in the marketing mix.    
o 1.10.8. Use promotional techniques to maximize sales revenues (e.g., advertising, sales promotions, publicity, public relations).    
o 1.10.10. Demonstrate sales techniques. 
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Outcome 2.4. Recognizing Diseases and Disorders: Evaluate animal conditions for species-specific diseases and disorders to assess 
an animal’s health and welfare.  
Competencies:  

o 2.4.2. Examine an animal to evaluate its general condition.  
 
Outcome 2.6. Population Management: Manage reproduction practices in animal populations across habitats to achieve the desired 
outcomes and specific goals.  
Competencies:  

o 2.6.2. Compare and select superior individuals based on phenotype.  
o 2.6.3. Compare and select superior individuals based on breeding values and heritability of the desired traits.  

 
Outcome 7.5. Food Product Development: Apply principles of nutrition and human behavior to create a new food prototype that meets a 
specific dietary need or demand for consumption, design packaging and seek label approval. 
Competencies: 

o 7.5.2. Identify consumer preferences, trends and opportunities affecting food product development.   
 
Unit: Body Systems  
In this unit, the learner will be able to differentiate the functions of body systems for agriculturally important animals. 
 
Outcome 2.2. Body Systems: Describe the interrelationships of animal body systems with growth, development, health, maintenance, 
reproduction and economic production.  
Competencies:  

o 2.2.1. Describe external anatomical parts and their functions.  
o 2.2.2. Identify the anatomical parts of the digestive system and describe their physiology.  
o 2.2.12. Differentiate between the male and female reproductive system, structures and functions.  

 
Unit: Soil Science   
Students will be able to identify and classify soils based upon its composition, land capability uses, and implement soil conservation 
practices.  Students will also be able to determine soils limitations in regards to rural, ecological, historical, and urban practices. 
 
Outcome 6.1. Soils: Apply knowledge of soil characteristics and soil information resources to overcome any existing soil use limitations 
while maintaining or improving soil quality.  
Competencies:  

o 6.1.1. Identify soil forming factors and explain how they produce variability in soils.  
o 6.1.2. Describe the relationship among physical properties of soils.  
o 6.1.3. Collect, test and analyze soil samples for physical and chemical properties.  
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o 6.1.4. Identify factors (e.g., climate, vegetation, soil texture, drainage, management practices, landscape) affecting organic 
matter and its function in soil quality.  

o 6.1.5. Determine land use and identify land capabilities classes.  
o 6.1.6. Apply soil conservation practices to reduce soil erosion and compaction.  
o 6.1.7. Compare and contrast the causes and effects of soil erosion.  

 
Unit: Anatomy and Physiology of Plants   
Students will identify plant anatomical structures and tissues along with their physiological functions.  Students will also be able to 
identify the general characteristics of various plants and tissues. 
 
Outcome 8.2. Plant Reproduction: Propagate and cultivate plants for specific characteristics and economic variables for both 
greenhouses and crops.  
Competencies:  

o 8.2.1. Identify the reproductive anatomy of plants and describe their physiological functions.  
o 8.2.2. Describe how biotic and abiotic factors (e.g., insects, light, temperature, microorganisms, moisture, location) influence and 

optimize plant reproduction.  
o 8.2.3. Compare and contrast variations of plant reproductive systems among plant species.  

 
Outcome 8.4. Growth and Management: Manage and manipulate plant development through the selection, planting and growing of 
seeds and plants, based on global demand, economic importance and growing conditions.  
Competencies:  

o 8.4.2. Identify plant anatomical structures and tissues.  
o 8.4.3. Identify and classify seeds and plants at all stages of growth.  
o 8.4.6. Identify the principles of primary and secondary plant growth.  

 
Unit: Plant Taxonomy   
Students will be able to identify different plant species and their environmental requirements.  Students will also identify and classify 
plants at different stages of growth. 
 
Outcome 8.4. Growth and Management: Manage and manipulate plant development through the selection, planting and growing of 
seeds and plants, based on global demand, economic importance and growing conditions.  
Competencies:  

o 8.4.1. Identify and classify plants using taxonomy.  
Unit: Plant Nutrition and Deficiencies 
Students will identify the causes and symptoms of plant nutrient deficiencies.  Students will be able to collect and analyze test data to 
calculate nutrient requirements and procedures for applying nutrients. 
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Outcome 8.1. Plant Nutrition: Select and apply macronutrients and micronutrients based on deficiencies, identified using testing 
application methods and optimum management that account for environmental factors.  
Competencies:  

o 8.1.1. Compare and contrast organic and inorganic sources of macronutrients and micronutrients.  
o 8.1.2. Describe the functions of macronutrients and micronutrients in plants and the role that microorganisms play in plant 

nutrition.  
o 8.1.3. Determine the nutrient requirements of plants.  
o 8.1.4. Identify symptoms and causes of plant nutrient deficiencies and toxicities.  

 
 
Outcome 8.3. Pest Management: Develop and implement an integrated pest management (IPM) plan by scouting and identifying 
specific plant pests and the damage they cause and apply specialized control methods.  
Competencies:  

o 8.3.1. Identify and classify insect, weed, disease and animal pests.  
o 8.3.2. Examine the interrelationships among plants, pests, humans and the environment.  
o 8.3.3. Analyze and calculate the economic threshold of pest damage.  

 
Unit: The Growing Environment   
Students will determine optimum management practices to control the growing environment and harvest products while monitoring the 
growth process. 
 
Outcome 6.2. Water Quality: Analyze, interpret and manage the biological, chemical and physical properties of water quality.  
Competencies:  

o 6.2.1. Assess and explain the interactions between human activities and the Earth’s hydrosphere (e.g., septic systems, 
desalinization, point and non-point source pollution).  

o 6.2.4. Explain the hydrological cycle (e.g., condensation, evaporation, transpiration) and how human and animal activity impacts 
the cycle.  

o 6.2.5. Explain the biotic and abiotic factors affecting water quality.  
o 6.2.7. Implement procedures and management practices that maintain or improve water quality.  

 
Outcome 6.3. Air Quality: Analyze, interpret and manage the biological, chemical and physical properties of air quality.  
Competencies:  

o 6.3.5. Explain human and natural factors (e.g., volcanic eruptions, forest fires, greenhouse gases, farming practices, 
transportation) affecting air quality.  

   
Outcome 6.4. Water Use and Management: Collect, analyze and interpret data for a localized water use and management plan.  
Competencies:  
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o 6.4.1. Explain the domains of hydrology.  
o 6.4.2. Describe the geological and meteorological principles affecting water supplies.  

 
Outcome 8.4. Growth and Management: Manage and manipulate plant development through the selection, planting and growing of 
seeds and plants, based on global demand, economic importance and growing conditions.  
Competencies:  

o 8.4.4. Explain requirements necessary for photosynthesis to occur and identify the products and byproducts of photosynthesis.  
o 8.4.10. Select, evaluate and prepare soil or media for planting.  
o 8.4.11. Understand and evaluate the process by which plants are selected.  
o 8.4.12. Evaluate and implement planting practices (e.g., population rate, germination, seed vigor, inoculation, seed and plant 

treatments, type of planter, cuttings, pot in pot).  
o 8.4.14. Control plant growth through mechanical and chemical means.  
o 8.4.15. Analyze plant water requirements and provide water through artificial or natural means.  
o 8.4.16. Explain the process and importance of transpiration in plant growth and development.  
o 8.4.17. Recognize plant disease symptoms, prevention, avoidance and treatments.  

 
Outcome 8.5. Harvesting: Evaluate and implement harvesting methods to maximize yield.  
Competencies:  

o 8.5.1. Identify characteristics of grains, seeds, vegetables, fruits and ornamental plants that indicate crop maturity. 
O 8.5.5. Calculate potential yield and loss due to harvesting. 
O 8.5.6. Evaluate the impact of harvest techniques on the quality of plants and plant products. 
O 8.5.7. Identify harvesting methods and harvesting equipment. 

 
Unit: Supervised Agricultural Experiences and Record Keeping  
 
Students will use technology such as word processors, databases, spreadsheets, and electronic mail to maintain accurate business 
records. They will explore entrepreneurial ventures as well as research, placement and exploratory work-based learning options.  
 
Outcome 1.1. Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and 
maintaining employment in diverse business settings. 

o 1.1.3. Develop a career plan that reflects career interests, pathways and secondary and postsecondary options. 
o 1.1.4. Describe the role and function of professional organizations, industry associations and organized labor and use 

networking techniques to develop and maintain professional relationships. 
 
Outcome 1.6. Business Literacy: Develop foundational skills and knowledge in entrepreneurship, financial literacy and business 
operations. 
 1.6.1. Identify business opportunities. 
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o 1.6.2. Assess the reality of becoming an entrepreneur, including advantages and disadvantages (e.g., risk versus reward, 
reasons for success and failure). 

o 1.6.3. Explain the importance of planning your business. 
o 1.6.4. Identify types of businesses, ownership and entities (i.e., individual proprietorships, partnerships, corporations, 

cooperatives, public, private, profit, not-for-profit). 
o 1.6.11. Describe how all business activities of an organization work within the parameters of a budget. 

 
Outcome 1.4. Knowledge Management and Information Technology: Demonstrate current and emerging strategies and technologies 
used to collect, analyze, record and share information in business operations. 
 1.4.1. Use office equipment to communicate (e.g., phone, radio equipment, fax machine, scanner, public address systems). 

o 1.4.2. Select and use software applications to locate, record, analyze and present information (e.g., word processing, e-mail, 
spreadsheet, databases, presentation, Internet search engines). 

o 1.4.4. Use system hardware to support software applications. 
o 1.4.5. Use information technology tools to maintain, secure and monitor business records. 
o 1.4.6. Use an electronic database to access and create business and technical information. 

 
Outcome 1.7. Entrepreneurship/Entrepreneurs: Analyze the environment in which a business operates and the economic factors and 
opportunities associated with self-employment. 

o 1.7.7. Create a list of personal strengths, weaknesses, skills and abilities needed to be successful as an entrepreneur. 
 
Outcome 1.8. Operations Management: Plan, organize and monitor an organization or department to maximize contribution to 
organizational goals and objectives. 

o 1.8.1. Forecast future resources and budgetary needs using financial documents (e.g., balance sheet, demand forecasting, 
financial ratios). 

o 1.8.2. Select and organize resources to develop a product or a service. 
o 1.8.9. Develop a budget that reflects the strategies and goals of the organization. 

 
Outcome 1.9. Financial Management: Use financial tools, strategies and systems to develop, monitor and control the use of financial 
resources to ensure personal and business financial well-being. 

o 1.9.1. Create, analyze and interpret financial documents (e.g., budgets, income statements). 
o 1.9.3. Review and summarize savings, investment strategies and purchasing options (e.g., cash, lease, finance, stocks, bonds). 
o 1.9.8. Identify income sources and expenditures. 

 
Unit: FFA  
 
Students will demonstrate how FFA can make a positive influence in leadership skills.  Students will lead group discussions, conduct 
business meetings using Robert’s Rules of Order as well as demonstrate the professionalism needed to foster positive working 
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relationships. They will be introduced to the structure, history, and opportunities within the organization and how these serve as 
foundational career skills.  
 
Outcome 1.1. Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and 
maintaining employment in diverse business settings. 

o 1.1.4. Describe the role and function of professional organizations, industry associations and organized labor and use 
networking techniques to develop and maintain professional relationships. 

 
Outcome 1.2. Leadership and Communications: Process, maintain, evaluate and disseminate information in a business. Develop 
leadership and team building to promote collaboration. 

o 1.2.1. Extract relevant, valid information from materials and cite sources of information. 
o 1.2.2. Deliver formal and informal presentations. 
o 1.2.3. Identify and use verbal, nonverbal and active listening skills to communicate effectively. 
o 1.2.5. Communicate information (e.g., directions, ideas, vision, workplace expectations) for an intended audience and purpose. 
o 1.2.6. Use proper grammar and expression in all aspects of communication. 
o 1.2.7. Use problem-solving and consensus-building techniques to draw conclusions and determine next steps. 
o 1.2.13. Identify stakeholders and solicit their opinions. 
o 1.2.14. Use motivational strategies to accomplish goals. 
 

 
Natural Resources and Beginning Agribusiness Management 

Course Description:  
Students will apply science principles and management practices to the protection of renewable and non-renewable natural resources. 
Students will learn fundamentals of land use as well as watershed, wildlife, fishery and forest management. Furthermore, students will 
learn management practices related to managing air and water quality along with requirements for managing solid and liquid waste. 
Throughout the course, students will apply communications, business principles and leadership skills. 
 
Strand 1.  Business Operations/21st Century Skills 

Learners apply principles of economics, business management, marketing and employability in an entrepreneur, 
manager and employee role to the leadership, planning, developing and analyzing of business enterprises related to the 
career field. 

 
Outcome:  1.1.   Employability Skills 

Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and maintaining 
employment in diverse business settings. 
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Competencies  
1.1.1.  Identify the knowledge, skills and abilities necessary to succeed in careers. 
1.1.2.  Identify the scope of career opportunities and the requirements for education, training, certification, licensure and experience. 
1.1.3.  Develop a career plan that reflects career interests, pathways and secondary and postsecondary options. 
1.1.4.  Describe the role and function of professional organizations, industry associations and organized labor and use networking 

techniques to develop and maintain professional relationships. 
1.1.5.  Develop strategies for self-promotion in the hiring process (e.g., filling out job applications, resumé writing, interviewing skills, 

portfolio development). 
1.1.6.  Explain the importance of work ethic, accountability and responsibility and demonstrate associated behaviors in fulfilling 

personal, community and workplace roles. 
1.1.7.  Apply problem-solving and critical-thinking skills to work-related issues when making decisions and formulating solutions. 
1.1.8.  Identify the correlation between emotions, behavior and appearance and manage those to establish and maintain 

professionalism. 
1.1.9.  Give and receive constructive feedback to improve work habits. 
1.1.10.  Adapt personal coping skills to adjust to taxing workplace demands. 
 
Outcome:  1.2.   Leadership and Communications 

Process, maintain, evaluate and disseminate information in a business. Develop leadership and team building to 
promote collaboration. 

 
Competencies  
1.2.1.  Extract relevant, valid information from materials and cite sources of information. 
1.2.2.  Deliver formal and informal presentations. 
1.2.3.  Identify and use verbal, nonverbal and active listening skills to communicate effectively. 
1.2.4.  Use negotiation and conflict-resolution skills to reach solutions. 
1.2.5.  Communicate information (e.g., directions, ideas, vision, workplace expectations) for an intended audience and purpose. 
1.2.6.  Use proper grammar and expression in all aspects of communication. 
1.2.7.  Use problem-solving and consensus-building techniques to draw conclusions and determine next steps. 
1.2.10.  Use interpersonal skills to provide group leadership, promote collaboration and work in a team. 
1.2.11.  Write professional correspondence, documents, job applications and resumés. 
1.2.12.  Use technical writing skills to complete forms and create reports. 
 
Outcome:  1.3.   Business Ethics and Law 

Analyze how professional, ethical and legal behavior contributes to continuous improvement in organizational 
performance and regulatory compliance. 
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Competencies  
1.3.1.  Analyze how regulatory compliance (e.g., United States Department of Agriculture [USDA], Food and Drug Administration 

[FDA], United States Department of Interior [USDI], Ohio Livestock Care Standards, water quality standards, local water 
regulations, building codes) affects business operations and organizational performance. 

1.3.4.  Identify how federal and state consumer protection laws affect products and services. 
 
Outcome:  1.4.   Knowledge Management and Information Technology 

Demonstrate current and emerging strategies and technologies used to collect, analyze, record and share information in 
business operations. 

 
Competencies  
1.4.2.  Select and use software applications to locate, record, analyze and present information (e.g., word processing, e-mail, 

spreadsheet, databases, presentation, Internet search engines). 
1.4.3.  Verify compliance with security rules, regulations and codes (e.g., property, privacy, access, accuracy issues, client and patient 

record confidentiality) pertaining to technology specific to the industry pathway. 
 
Outcome:  1.11.   Principles of Business Economics 

Examine and employ economic principles, concepts and policies to accomplish organizational goals and objectives. 
 
Competencies  
1.11.8.  Identify the relationships between economy, society and environment that lead to sustainability. 
 
Outcome:  1.12.   Site and Personal Safety Procedures 

Follow site and personal safety procedures in specific situations with specialized tools and equipment, evaluate the 
situation and take corrective action. 

 
Competencies  
1.12.1.  Use Occupational Safety and Health Administration (OSHA) defined procedures for identifying employer and employee 

responsibilities, working in confined spaces, managing worker safety programs, using ground fault circuit interrupters (GFCIs), 
maintaining clearance and boundaries and labeling. 

1.12.2.  Interpret safety signs and symbols. 
1.12.5.  Identify the location of emergency flush showers, eyewash fountains, Safety Data Sheets (SDSs), fire alarms and exits. 
1.12.6.  Identify procedures for the handling, storage and disposal of hazardous materials. 
1.12.7.  Select, use, store, maintain and dispose of personal protective equipment (PPE), appropriate to job tasks, conditions and 

materials. 
1.12.8.  Identify safety hazards and take corrective measures. 
1.12.9.  Identify, inspect and use safety equipment appropriate for the task. 
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1.12.10. Follow established procedures for the administration of first aid and contact emergency medical personnel when necessary. 
 
Strand 2.  Animal Science 

Learners apply principles of animal anatomy, physiology, genetics, behavior and nutrition to the research and 
development, selection and reproduction, health and management of animals in domestic and natural environments. 
 

Outcome:  2.1.   Nutrition 
Analyze, formulate, prepare and administer a ration for a population of specific animal species based on economic, 
nutrition and availability of feed and evaluate its effects on animals. 

 
Competencies  
2.1.1.  Identify the traditional and alternative types, compositions, quality and compatibility of feeds, feed additives and feed 

byproducts.  
 
Outcome:  2.2.   Body Systems 

Describe the interrelationships of animal body systems with growth, development, health, maintenance, reproduction 
and economic production. 

 
Competencies  
2.2.1.  Describe external anatomical parts and their functions.    
2.2.2.  Identify the anatomical parts of the digestive system and describe their physiology.    
2.2.3.  Identify anatomical components of nerve tissue and the nervous system, including regions of the brain, spinal nerves and the 

sympathetic and parasympathetic system, and describe their physiology.    
2.2.4. Identify the anatomical components of the skeletal system, including the types and forms of bones, and describe their 

physiology.    
2.2.5.  Identify the anatomy of the musculature systems, including striated, cardiac and smooth muscle, and describe their physiology.    
2.2.6.  Compare and contrast bone growth, muscle growth and fat deposition in relation to developmental patterns.    
2.2.7.  Describe the physical characteristics, components and functions of blood.    
2.2.8.  Describe the components of the cardiovascular system and their functions, including factors affecting blood flow.    
2.2.9.  Describe the integumentary system (e.g., skin, hair, nails, wool, feathers), related structures and functions.    
2.2.10.  Describe the function and components of the respiratory system and pulmonary ventilation and the factors influencing 

respiratory rates.    
2.2.11.  Describe the urinary system structures and functions, including excretion and osmoregulation.    
2.2.12.  Differentiate between the male and female reproductive system, structures and functions.    
2.2.13.  Describe the endocrine system, its structures and the role of hormones.    
2.2.14.  Describe the immune system and the lymphatic system’s role in immunity.    
2.2.15.  Identify the anatomy and describe the physiology of the mammary system. 
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Outcome:  2.3.   Care and Management 

Apply animal care and management procedures to ensure animal husbandry and welfare, including managing 
environmental conditions to ensure animal health and performance. 

 
Competencies  
2.3.1.  Identify species-specific terminology based on gender and age.    
2.3.2.  Identify, classify, evaluate and select animal species or breeds for a desired outcome.   
2.3.3.  Determine the biotic and abiotic factors (e.g., air, ventilation) that impact the animals’ environment. 
2.3.5.  Perform species-specific animal identification techniques (e.g., chipping, tagging, branding, notching, tattooing).   
2.3.7.  Estimate an operation’s or environment's carrying capacity and its impact on animal health. 
2.3.8.  Identify and recognize predator-prey relationships and implement control measures. 
 
Outcome:  2.4.   Recognizing Diseases and Disorders 

Evaluate animal conditions for species-specific diseases and disorders to assess an animal’s health and welfare. 
 
Competencies  
2.4.7.  Identify and describe zoonotic diseases.    
2.4.8.  Explain the health risk of zoonotic diseases on humans and their historical significance and future implications. 
 
Outcome:  2.7.   Animal Behavior 

Apply management practices to assure quality animal care, considering species-specific behaviors, human safety, social 
influences, public perception and regulations associated with animal welfare. 

 
Competencies  
2.7.1.  Understand social influences, public perception and regulations that are associated with animal welfare. 
2.7.2.  Describe the adaptations and special senses (e.g., sight, hearing, smell, touch) of animals and how they contribute to animal 

behavior. 
2.7.3.  Identify and describe the innate behavioral patterns of animals. 
2.7.4.  Identify social relationships involved in behavioral adjustment and adaptation (e.g., animal-to-animal and human-to-animal 

interaction). 
2.7.7.  Handle, restrain and move animals, while ensuring the safety of the animals and their handlers. 
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Strand 3.  Biotechnology 
Learners apply the skills and knowledge of interpreting laboratory requests, using protective clothing and hazardous 
material containment, specimen collection procedures, a variety of laboratory testing and techniques, and maintenance 
of laboratory equipment and supplies. 

 
Outcome:  3.8.   Research and Experiments 

Conduct a problem-based study, applying scientific methodology and using descriptive statistics to communicate and 
support predictions and conclusions. 

 
Competencies  
3.8.1.  Identify research problems and structure a statistical experiment, simulation or study related to the problem. 
3.8.2.  Design a research plan, including the significance of the problem, purpose, variables, hypotheses, objectives, methods of study 

and a list of materials. 
3.8.3.  Distinguish between dependent, independent and control variables in an experiment. 
3.8.4.  Establish and implement procedures for systematic collection, organization and use of data.  
3.8.5.  Select and apply sampling methods that appropriately represent the population to be studied.    
3.8.6.  Define the concepts of confidence limit and significant figures.    
3.8.7.  Document results of the experiment in a laboratory notebook, including a statement of purpose, experimental designs, 

observations, results, conclusions and next steps.   
3.8.9.  Describe the relationships among variables using correlations and draw conclusions.    
3.8.10.  Create, interpret and use tabular and graphical displays and describe the data.   
3.8.11.  Draw conclusions based on observations and data analyses, recognizing that experimental results must be open to the 

scrutiny of others. 
3.8.12.  Prepare and present findings using scientific reports.   
 
Strand 5.  Structural Engineering 

Learners apply the principles of engineering related to electricity, structural repair and design, use of brick, block and 
concrete, water distribution, and metal working to design, construct, manage and maintain structures and biological 
systems used in agriculture, food and natural resources. 
 

Outcome:  5.5.   Geographic Information Systems (GIS) 
Employ GIS computer applications to interpret data, maps and land use. 

 
Competencies  
5.5.1.  Interpret and evaluate the accuracy of digital imagery and aerial photography. 
5.5.2.  Explain map projections and the use of scales. 
5.5.3.  Describe GIS data structures (e.g., vector, grid, triangulated irregular network [TIN]). 
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5.5.4.  Explain digital elevation methods (e.g., digital elevation model [DEM], global positioning system [GPS]). 
5.5.5.  Interpret spatial interpolation and two- and three-dimensional functional spatial analyses. 
5.5.6.  Demonstrate ranging methods. 
5.5.7.  Identify sources of errors in GIS and formulate corrections and solutions. 
5.5.8.  Determine one’s position on the earth using GPS. 
5.5.9.  Integrate GPS data into GIS applications. 
 
Outcome:  5.8.   Water Distribution Systems 

Calculate the demand for specific water applications and design and install water supply and drainage components. 
Competencies  
5.8.1  Calculate water demand for specific applications. 
5.8.2  Compare the types, applications and operating principles of pumps and controls.  
5.8.3  Locate water system entry points, walls and chases. 
5.8.4  Identify components of supply and drainage systems and describe their functions. 
5.8.13  Compare and contrast sources of contamination in water supplies and methods of filtering and disinfecting water. 
 
Strand 6.  Environmental Science 

Learners apply earth, life, and physical sciences to the production, extraction, processing, protection, use, and renewal 
of both renewable and non-renewable resources. 
 

Outcome:  6.1.   Soils 
Apply knowledge of soil characteristics and soil information resources to overcome any existing soil use limitations while 
maintaining or improving soil quality. 
 

Competencies  
6.1.1.  Identify soil forming factors and explain how they produce variability in soils. 
6.1.2.  Describe the relationship among physical properties of soils. 
6.1.3.  Collect, test and analyze soil samples for physical and chemical properties. 
6.1.4.  Identify factors (e.g., climate, vegetation, soil texture, drainage, management practices, landscape) affecting organic matter 

and its function in soil quality. 
6.1.5.  Determine land use and identify land capabilities classes. 
6.1.6.  Apply soil conservation practices to reduce soil erosion and compaction. 
6.1.7.  Compare and contrast the causes and effects of soil erosion. 
6.1.8.  Describe soil limitations in agronomic, urban and natural resource practices. 
6.1.9.  Evaluate soil survey data and implement management decisions. 
6.1.10. Assess basic processes of soil reclamation. 
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Outcome:  6.2.   Water Quality 
Analyze, interpret, and manage the biological, chemical and physical properties of water quality. 

Competencies  
6.2.1.  Assess and explain the interactions between human activities and the Earth’s hydrosphere (e.g., septic systems, 

desalinization, point and non-point source pollution). 
6.2.2.  Measure pH, dissolved oxygen (DO), biological oxygen demand (BOD), temperature and macroinvertebrate populations to 

determine water quality. 
6.2.3.  Measure hardness, nitrogen, phosphorus, vegetation and physical characteristics of lentic and lotic waters to determine water 

quality. 
6.2.4.  Explain the hydrological cycle (e.g., condensation, evaporation, transpiration) and how human and animal activity impacts the 

cycle. 
6.2.5.  Explain the biotic and abiotic factors affecting water quality. 
6.2.6.  Monitor and analyze water quality and quantity. 
6.2.7.  Implement procedures and management practices that maintain or improve water quality. 

 
 

Outcome:  6.3.   Air Quality 
Analyze, interpret and manage the biological, chemical and physical properties of air quality. 

Competencies  
6.3.1.  Determine the chemical and physical properties of air (e.g., composition, density, pressure). 
6.3.2.  Explain biogeochemical cycles (e.g., nitrogen, oxygen, sulfur) and how they relate to the biosphere, geosphere and 

atmosphere. 
6.3.3.  Explain the effects of carbon dioxide sequestration on air quality. 
6.3.4.  Analyze the importance of air quality to humans and other living organisms. 
6.3.5.  Explain human and natural factors (e.g., volcanic eruptions, forest fires, greenhouse gases, farming practices, transportation) 

affecting air quality. 
6.3.6.  Monitor and evaluate air composition, quality and quantity with direct reading instruments (e.g., combustible gas indicator, 

oxygen meter). 
6.3.7.  Assess the potential for air contamination at a specific site. 
 
Outcome:  6.4.   Water Use and Management 

Collect, analyze and interpret data for a localized water use and management plan. 
Competencies  
6.4.1.  Explain the domains of hydrology. 
6.4.2.  Describe the geological and meteorological principles affecting water supplies. 
6.4.4.  Identify the criteria for water well designs. 
6.4.5.  Measure surface water volume and discharge rates. 
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6.4.6.  Conduct channel flow analyses. 
6.4.7.  Evaluate water collection, storage and distribution systems (e.g., wells, ponds, runoff, waterways, irrigation). 
6.4.8.  Define, delineate and assess the volume of watersheds and streams. 
6.4.9.  Assess the potential for surface water and groundwater contamination at a specific site. 
6.4.10.  Implement management practices that conserve and sustain water. 
 
Outcome:  6.5.   Potable Water Treatment 

Monitor the water treatment processes for potable water at a specific site. 
Competencies  
6.5.1.  Identify and assess the characteristics of potable water treatment and the sources of water. 
6.5.2.  Collect and analyze water samples to determine potability. 
6.5.3.  Describe components of a water treatment facility. 
 
Outcome:  6.6.   Wastewater Operations 

Monitor the wastewater collection and treatment methods for a specific site. 
Competencies  
6.6.1.  Identify the components of a wastewater treatment system. 
6.6.2.  Collect and analyze wastewater samples. 
6.6.3.  Identify, analyze and reconcile the components of wastewater. 
6.6.4.  Troubleshoot wastewater collection and treatment systems. 
 
 
Outcome:  6.7.   Solid Waste and Renewable Resource Management 

Control and process solid waste using current and alternative technologies. 
Competencies  
6.7.1.  Collect, analyze and treat solid waste materials (e.g., mortalities, manure, garbage). 
6.7.2.  Distinguish the risks associated with solid waste accumulation, utilization and disposal. 
6.7.4.  Compare the processes of aerobic and anaerobic waste decomposition. 
6.7.5.  Describe and monitor solid waste disposal procedures (e.g., landfill, compost). 
6.7.7.  Explain the control processes and potential uses for solid waste byproducts (e.g., leachate, ash, landfill gas, sludge, methane, 

manure). 
6.7.10.  Determine type and volume of solid waste generated by an operation or facility. 
 
Outcome:  6.8.   Contaminants and Pollution Control 

Assess an affected area, determine the source and type of contaminant and respond. 
Competencies  
6.8.2.  Determine the types, sources and impact of natural and man-made contaminants. 
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6.8.3.  Monitor, analyze and quantify levels of contaminants from point and non-point sources. 
6.8.6.  Describe the environmental impact from both industrial and nonindustrial processes. 
6.8.7.  Identify, comply with and implement contaminant control, remediation and prevention practices (e.g., biological, sanitation, 

buffer strips). 
 
Outcome:  6.10.   Ecosystems 

Evaluate biotic and abiotic components and relationships in ecosystems to apply restoration and conservation practices 
that maintain functionality. 

Competencies  
6.10.1.  Describe ecological levels, including population, community, ecosystem and biosphere. 
6.10.2.  Distinguish the flow of energy through ecosystems. 
6.10.3.  Identify and classify interactions among organisms, including predation, symbiosis and competition, to determine species 

interdependent relationships. 
6.10.4.  Describe the process of succession and its impact on ecosystems. 
6.10.5.  Connect biotic interactions with the abiotic environment. 
6.10.6.  Describe biogeochemical cycles (e.g., carbon, nitrogen, phosphorous, hydrological) and their roles in maintaining equilibrium in 

an ecosystem. 
6.10.7.  Identify interactions of ecosystems to differentiate biomes. 
6.10.8.  Select and implement restoration ecology practices to repair damaged ecosystems. 
6.10.9.  Determine the impact of native and non-native invasive species on ecosystems. 
6.10.10.  Describe the relationship between evolution and ecosystems. 
 
Outcome:  6.11.   Habitat Management and Restoration 

Develop a plan for the management and restoration of a specific habitat. 
Competencies  
6.11.1.  Differentiate the properties and characteristics of habitats.    
6.11.2.  Examine sites and place them into ecological classifications.    
6.11.3.  Explain the impacts of an increasing human population on habitats.    
6.11.4.  Evaluate the current and historical interactions between human activities and habitats.    
6.11.5.  Differentiate threatened, endangered, extirpated and extinct species.    
6.11.6.  Survey and monitor species within a habitat.     
6.11.7.  Explain the role of various stakeholders, including individuals, non-governmental organizations (NGOs), corporations and 

governments in habitat restoration and conservation.    
6.11.8.  Implement techniques used in habitat management, mitigation, enhancement and restoration.    
6.11.9.  Implement practices to enhance biological diversity.   
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Strand 7.  Food Science 
Learners apply principles of biology, chemistry and physics to the research, development, production, processing and 
distribution of food products meeting quality assurance standards in a system that is safe and secure. 
 

Outcome:  7.7.   Biosecurity 
Connect the sources and causes of contamination and develop the protocols to implement biosecurity procedures. 

Competencies  
7.7.1.  Investigate sources and origins of agents that can contaminate processed and unprocessed food products. 
7.7.2.  Identify activities and biological agents that contribute to the risk of acquiring or preventing a specific disease. 
 
Strand 8.  Plant Science 

Learners apply principles of plant anatomy, physiology, nutrition and genetics to the research and development, 
selection and reproduction, planting, fertilization, health, harvesting and management of plants in a domestic and/or 
natural environment. 
 

Outcome:  8.1.   Plant Nutrition 
Select and apply macronutrients and micronutrients based on deficiencies identified using testing application methods 
and optimum management that account for environmental factors. 

Competencies  
8.1.2.  Describe the functions of macronutrients and micronutrients in plants and the role that microorganisms play in plant nutrition. 
 
Outcome:  8.2.   Plant Reproduction 

Propagate and cultivate plants for specific characteristics and economic variables for both greenhouses and crops. 
Competencies  
8.2.1.  Identify the reproductive anatomy of plants and describe their physiological functions.    
8.2.2.  Describe how biotic and abiotic factors (e.g., insects, light, temperature, microorganisms, moisture, location) influence and 

optimize plant reproduction.    
8.2.3.  Compare and contrast variations of plant reproductive systems among plant species.  
 
Outcome:  8.3.   Pest Management 

Develop and implement an integrated pest management (IPM) plan by scouting and identifying specific plant pests and 
the damage they cause and apply specialized control methods. 

Competencies  
8.3.1.  Identify and classify insect, weed, disease and animal pests.   
8.3.2.  Examine the interrelationships among plants, pests, humans and the environment. 
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8.3.4.  Determine and implement pest management safety practices (e.g., safety data sheets [SDSs], United States Environmental 
Protection Agency [EPA], United States Occupational Safety and Health Administration [OSHA], personal protective equipment 
[PPE], worker protection standards [WPS], refuge management strategy). 

8.3.9.  Develop an IPM plan, based on pest life cycles, available treatments, application methods and the impact on the environment. 
8.3.10.  Select application methods and implement an IPM plan. 
 
Outcome:  8.4.   Growth and Management 

Manage and manipulate plant development through the selection, planting and growing of seeds and plants, based on 
global demand, economic importance and growing conditions. 

Competencies  
8.4.1.  Identify and classify plants using taxonomy. 
8.4.2.  Identify plant anatomical structures and tissues. 
8.4.3.  Identify and classify seeds and plants at all stages of growth. 
8.4.4.  Explain requirements necessary for photosynthesis to occur and identify the products and byproducts of photosynthesis. 
8.4.5.  Understand aerobic respiration and its relationship to plant growth and management. 
8.4.6.  Identify the principles of primary and secondary plant growth. 
8.4.7.  Identify the plant responses to plant growth regulators and different forms of tropism. 
8.4.8.  Understand the influence of environmental factors on plant growth, development and maintenance. 
8.4.9.  Manipulate natural and artificial factors to influence plant germination, growth and development. 
8.4.10.  Select, evaluate and prepare soil or media for planting. 
8.4.11.  Understand and evaluate the process by which plants are selected. 
8.4.12.  Evaluate and implement planting practices (e.g., population rate, germination, seed vigor, inoculation, seed and plant 

treatments, type of planter, cuttings, pot in pot). 
8.4.13.  Evaluate and implement transplanting practices. 
8.4.14.  Control plant growth through mechanical and chemical means. 
8.4.15.  Analyze plant water requirements and provide water through artificial or natural means. 
8.4.16.  Explain the process and importance of transpiration in plant growth and development. 
8.4.17.  Recognize plant disease symptoms, prevention, avoidance and treatments. 
 
Outcome:  8.5.   Harvesting 

Evaluate and implement harvesting methods to maximize yield. 
Competencies  
8.5.1.  Identify characteristics of grains, seeds, vegetables, fruits and ornamental plants that indicate crop maturity. 
8.5.2.  Describe safety precautions to take when harvesting. 
8.5.3.  Adjust to environmental conditions to enhance the harvesting of plant products. 
8.5.4.  Evaluate techniques to maximize yield through mechanical or hand harvesting methods. 
8.5.5.  Calculate potential yield and loss due to harvesting. 
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Outcome:  8.6.   Handling and Storage 

Handle and store plants and plant products to maximize quality. 
Competencies  
8.6.1.  Describe safety precautions in handling and storage practices. 
8.6.2.  Adjust to environmental conditions to enhance the handling and storage of plant products. 
8.6.3.  Apply harvesting, handling and storage techniques to minimize loss and maximize economic return. 
8.6.4.  Calculate potential yield and loss due to processing and storage. 
8.6.5.  Explain the proper conditions to maintain the quality of plants and plant products held in storage. 
8.6.6.  Maintain and enhance the quality of plant products through the manipulation of handling and storage techniques (e.g., 

temperature, humidity, retardants, light, chemicals, contamination). 
8.6.7.  Prepare products for sale, transportation and storage.. 
 
Strand 9.  Energy 

Learners apply principles of physics, chemistry, the earth sciences and mathematics to energy sources, transformations, 
acquisition, and application. 
 

Outcome:  9.1.   Energy 
Identify energy sources according to their economic viability, sustainability and environmental impact. 

Competencies  
9.1.1.  Identify, compare and contrast fossil fuel sources and the technology used to generate energy. 
9.1.2.  Identify, compare and contrast renewable energy sources and the technology used to generate energy. 
9.1.3.  Identify, compare and contrast alternative energy sources and technology used to generate energy (e.g., fuel cells, hydrogen, 

nuclear). 
9.1.4.  Identify the social, economic and environmental drivers and barriers that influence the development and use of energy sources. 
9.1.5.  Calculate fuel equivalents among energy sources. 
9.1.6.  Trace the transformations of energy within a system (e.g., mechanical to electrical, chemical to mechanical). 
9.1.7.  Determine best management practices (e.g., carbon sequestration, conservation, animal safety, efficiency) that lessen 

environmental impact. 
 
 

Agribusiness Management and Advanced Agriscience Principles 
Course Description: 
Students will learn the components of agricultural business by developing a business plan, applying marketing and sales techniques, 
and identifying business structures.  Students will learn about leadership and management styles and the impact they have on 
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business.  Students will learn that agro-security, finance, career development, and human resources are important components of 
business management. 
 
Unit: Structuring Business   
Students will identify the different types of business structures. 
Outcome 1.6. REQUIRED Business Literacy: Develop foundational skills and knowledge in entrepreneurship, financial literacy and 
business operations.  
Competencies:  

o 1.6.1. Identify business opportunities.  
o 1.6.2. Assess the reality of becoming an entrepreneur, including advantages and disadvantages (e.g., risk versus reward, 

reasons for success and failure).  
o 1.6.3. Explain the importance of planning your business.  
o 1.6.4. Identify types of businesses, ownership and entities (i.e., individual proprietorships, partnerships, corporations, 

cooperatives, public, private, profit, not-for-profit).  
o 1.6.5. Describe organizational structure, chain of command, the roles and responsibilities of the organizational departments and 

interdepartmental interactions.  
o 1.6.6. Identify the target market served by the organization, the niche that the organization fills and an outlook of the industry.  
o 1.6.7. Identify the effect of supply and demand on products and services.  
o 1.6.8. Identify the features and benefits that make an organization’s product or service competitive.  
o 1.6.9. Explain how the performance of an employee, a department and an organization is assessed.  
o 1.6.10. Describe the impact of globalization on an enterprise or organization.  
o 1.6.11. Describe how all business activities of an organization work within the parameters of a budget.  
o 1.6.12. Describe classifications of employee benefits, rights, deductions and compensations.  

  
Outcome 1.7. OPTIONAL Entrepreneurship/Entrepreneurs: Analyze the environment in which a business operates and the economic 
factors and opportunities associated with self-employment.  
Competencies:  

o 1.7.1. Compare and contrast the four types of business ownership (i.e., individual proprietorships, partnerships, corporations, 
cooperatives).  

o 1.7.2. Explain the role of profit as the incentive to entrepreneurs in a market economy.  
o 1.7.3. Identify the factors that contribute to the success and failure of entrepreneurial ventures.  
o 1.7.4. Assess the roles of nonprofit and for-profit businesses.  
o 1.7.5. Develop a business plan.  
o 1.7.11. Identify initial steps in establishing a business (e.g., limited liability company [LLC], tax ID, permits, insurance, licensing).  
o 1.7.12. Identify resources available to entrepreneurs (e.g., Small Business Administration, mentors, information resources, 

educational opportunities).  
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Unit:  Developing a Business Plan   
Students will learn different types of marketing strategies.  Students will conduct research and determine which business plan will work 
for purchasing, marketing, selling, and distributing products. 
Outcome 1.8. OPTIONAL Operations Management: Plan, organize and monitor an organization or department to maximize contribution 
to organizational goals and objectives.  
Competencies:  

o 1.8.1. Forecast future resources and budgetary needs using financial documents (e.g., balance sheet, demand forecasting, 
financial ratios).  

o 1.8.2. Select and organize resources to develop a product or a service.  
o 1.8.3. Analyze the performance of organizational activities and reallocate resources to achieve established goals.  
o 1.8.4. Identify alternative actions to take when goals are not met (e.g., changing goals, changing strategies, efficiencies).  
o 1.8.7. Collect information and feedback to help assess the organization’s strategic planning and policymaking processes.  
o 1.8.8. Identify routine activities for maintaining business facilities and equipment.  
o 1.8.9. Develop a budget that reflects the strategies and goals of the organization.  
o 1.8.10. Analyze how business management and environmental management systems (e.g., health, safety) contribute to 

continuous improvement and sustainability.  
 
Unit: Agricultural Sales and Marketing  
Students will research and discover different types of marketing.  Students will demonstrate communication skills through presentations 
and different forms of sales advertising.  Students will use technology and their applications in marketing a product. 
Outcome 1.10. OPTIONAL Sales and Marketing: Manage pricing, place, promotion, packaging, positioning and public relations to 
improve quality customer service.  
Competencies:  

o 1.10.1. Identify how the roles of sales, advertising and public relations contribute to a company’s brand.  
o 1.10.2. Determine the customer's needs and identify solutions.  
o 1.10.3. Communicate features, benefits and warranties of a product or service to the customer.  
o 1.10.6. Discuss the importance of correct pricing to support a product’s or service’s positioning in the marketing mix.  
o 1.10.9. Describe how product mix (e.g., product line, product items) maximizes sales revenues, market, share and profit margin. 

 
Unit: Purchasing and Inventory   
Students will use available information in selecting a vendor for purchasing for a business.  Students will use available technology to 
manage inventory and business supplies. 
Outcome 1.8. OPTIONAL Operations Management: Plan, organize and monitor an organization or department to maximize contribution 
to organizational goals and objectives.  
Competencies:  

o 1.8.5. Use inventory and control systems to purchase materials, supplies and equipment (e.g., Last In, First Out [LIFO]; First In, 
First Out [FIFO]; Just in Time [JIT]; LEAN).  
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o 1.8.6. Identify the advantages and disadvantages of carrying cost and Just-in-Time (JIT) production systems and the effects of 
maintaining inventory (e.g., perishable, shrinkage, insurance) on profitability.  

 
Unit:  Finance   
Students will learn how to budget and monitor income and expenses.  Students will develop record keeping skills to determine the costs 
of doing business. 
Outcome 1.4. REQUIRED Knowledge Management and Information Technology: Demonstrate current and emerging strategies and 
technologies used to collect, analyze, record and share information in business operations.  
Competencies:   

o 1.4.2. Select and use software applications to locate, record, analyze and present information (e.g., word processing, e-mail, 
spreadsheet, databases, presentation, Internet search engines).  

o 1.4.5. Use information technology tools to maintain, secure and monitor business records.  
o 1.4.6. Use an electronic database to access and create business and technical information.  

 
Outcome 1.9. REQUIRED Financial Management: Use financial tools, strategies and systems to develop, monitor and control the use 
of financial resources to ensure personal and business financial well-being.  
Competencies:  

o 1.9.1. Create, analyze and interpret financial documents (e.g., budgets, income statements).  
o 1.9.2. Identify tax obligations.  
o 1.9.3. Review and summarize savings, investment strategies and purchasing options (e.g., cash, lease, finance, stocks, bonds).  
o 1.9.4. Identify credit types and their uses in order to establish credit.  
o 1.9.5. Identify ways to avoid or correct debt problems.  
o 1.9.6. Explain how credit ratings and the criteria lenders use to evaluate repayment capacity affect access to loans.  
o 1.9.7. Review and summarize categories (types) of insurance and identify how insurances can reduce financial risk.  
o 1.9.8. Identify income sources and expenditures.  
o 1.9.9. Compare and contrast different banking services available through financial institutions.  
o 1.9.10. Identify the role of depreciation in tax planning and liability.  

 
Unit:  Agro-security and Bio-security   
Students will recognize the sources and causes of contamination and develop the protocols to implement bio-security procedures. 
 
Outcome 7.7. Biosecurity: Connect the sources and causes of contamination and develop the protocols to implement bio-security 
procedures. 
Competencies: 

o 7.7.1. Investigate sources and origins of agents that can contaminate processed and unprocessed food products.    
o 7.7.2. Identify activities and biological agents that contribute to the risk of acquiring or preventing a specific disease.    
o 7.7.3. Identify sources of biological and chemical tampering points.    
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o 7.7.4. Assess a facility's biosecurity, classify the level of risk and recommend improvements.    
o 7.7.5. Implement biosecurity procedures to prevent cross-site contamination (e.g., proper use and disposal of personal protective 

equipment [PPE] from site to site, vehicle cleaning between farm and processing site). 
 
Unit: Business Regulations and Law   
Students will learn the value and importance of using contracts.  Students will learn the local, state, and federal guidelines that are 
required for doing business and their political impact. 
Outcome 1.3. REQUIRED Business Ethics and Law: Analyze how professional, ethical and legal behavior contributes to continuous 
improvement in organizational performance and regulatory compliance.  
Competencies:  

o 1.3.1. Analyze how regulatory compliance (e.g., United States Department of Agriculture [USDA], Food and Drug Administration 
[FDA], United States Department of Interior [USDI], Ohio Livestock Care Standards, water quality standards, local water 
regulations, building codes) affects business operations and organizational performance.  

o 1.3.4. Identify how federal and state consumer protection laws affect products and services.  
o 1.3.7. Identify the labor laws that affect employment and the consequences of noncompliance for both employee and employer 

(e.g., harassment, labor, employment, employment interview, testing, minor labor laws, Americans with Disabilities Act, Fair 
Labor Standards Acts, Equal Employment Opportunity Commission [EEOC]).  

 
Unit: Career Development and Human Resources   
Students will identify different management styles and how to handle situations under pressure or crisis.  Students will use technology 
to keep business records, develop presentations, communicate effectively, and demonstrate proper etiquette. 
Outcome 1.1. REQUIRED Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for 
gaining and maintaining employment in diverse business settings.  
   
Competencies:  

o 1.1.1 Identify the knowledge, skills and abilities necessary to succeed in careers.  
o 1.1.2. Identify the scope of career opportunities and the requirements for education, training, certification, licensure and 

experience.  
o 1.1.3. Develop a career plan that reflects career interests, pathways and secondary and postsecondary options.  
o 1.1.5. Describe the role and function of professional organizations, industry associations and organized labor and use networking 

techniques to develop and maintain professional relationships.  
o 1.1.6. Explain the importance of work ethic, accountability and responsibility and demonstrate associated behaviors in fulfilling 

personal, community and workplace roles.  
o 1.1.7. Apply problem-solving and critical-thinking skills to work-related issues when making decisions and formulating solutions.  
o 1.1.8. Identify the correlation between emotions, behavior and appearance and manage those to establish and maintain 

professionalism.  
o 1.1.9. Give and receive constructive feedback to improve work habits.  
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o 1.1.10. Adapt personal coping skills to adjust to taxing workplace demands.  
o 1.1.11. Recognize different cultural beliefs and practices in the workplace and demonstrate respect for them.  

Unit: Business Leadership  
Students will learn different types of management styles, how to handle personal matters and conflict resolution skills.  Students will 
develop team building activities to support a positive work environment, peer groups, professional organizations, and fostering positive 
working relationships. 
 
Outcome 1.2. REQUIRED Leadership and Communications: Process, maintain, evaluate and disseminate information in a business. 
Develop leadership and team building to promote collaboration.  
Competencies:  

o 1.2.1. Extract relevant, valid information from materials and cite sources of information.  
o 1.2.2. Deliver formal and informal presentations.  
o 1.2.3. Identify and use verbal, nonverbal and active listening skills to communicate effectively.  
o 1.2.4. Use negotiation and conflict-resolution skills to reach solutions.  
o 1.2.5. Communicate information (e.g., directions, ideas, vision, workplace expectations) for an intended audience and purpose.  
o 1.2.6. Use proper grammar and expression in all aspects of communication.  
o 1.2.7. Use problem-solving and consensus-building techniques to draw conclusions and determine next steps.  
o 1.2.9. Identify advantages and disadvantages involving digital and/or electronic communications (e.g., common content for large 

audience, control of tone, speed, cost, lack of non-verbal cues, potential for forwarding information, longevity).  
o 1.2.11. Write professional correspondence, documents, job applications and resumés.  
o 1.2.12. Use technical writing skills to complete forms and create reports.  
o 1.2.13. Identify stakeholders and solicit their opinions.  

 
Outcome 1.3. REQUIRED Business Ethics and Law: Analyze how professional, ethical and legal behavior contributes to continuous 
improvement in organizational performance and regulatory compliance.  
Competencies:  

o 1.3.1. Analyze how regulatory compliance (e.g., United States Department of Agriculture [USDA], Food and Drug Administration 
[FDA], United States Department of Interior [USDI], Ohio Livestock Care Standards, water quality standards, local water 
regulations, building codes) affects business operations and organizational performance.  

o 1.3.4. Identify how federal and state consumer protection laws affect products and services.  
o 1.3.6. Identify deceptive practices (e.g., bait and switch, identity theft, unlawful door-to-door sales, deceptive service estimates, 

fraudulent misrepresentations) and their overall impact on organizational performance.  
o 1.3.7. Identify the labor laws that affect employment and the consequences of noncompliance for both employee and employer 

(e.g., harassment, labor, employment, employment interview, testing, minor labor laws, Americans with Disabilities Act, Fair 
Labor Standards Acts, Equal Employment Opportunity Commission [EEOC]).  

o 1.3.9. Identify potential conflicts of interest (e.g., personal gain, project bidding) between personal, organizational and 
professional ethical standards.  
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o Outcome 1.4. REQUIRED Knowledge Management and Information Technology: Demonstrate current and emerging strategies 
and technologies used to collect, analyze, record and share information in business operations.  

o Competencies:  
o 1.4.1. Use office equipment to communicate (e.g., phone, radio equipment, fax machine, scanner, public address systems).  
o 1.4.7. Use personal information management and productivity applications to optimize assigned tasks (e.g., lists, calendars, 

address books).  
 
Outcome 1.4. REQUIRED Knowledge Management and Information Technology: Demonstrate current and emerging strategies and 
technologies used to collect, analyze, record and share information in business operations.  
Competencies:  

o 1.4.1. Use office equipment to communicate (e.g., phone, radio equipment, fax machine, scanner, public address systems).  
o 1.4.7. Use personal information management and productivity applications to optimize assigned tasks (e.g., lists, calendars, 

address books).  
 
Outcome 1.5. REQUIRED Global Environment: Evaluate how beliefs, values, attitudes and behaviors influence organizational 
strategies and goals.  
Competencies:  

o 1.5.2. Describe how cultural intelligence skills influence the overall success and survival of an organization.  
o 1.5.4. Recognize barriers in cross-cultural relationships and implement behavioral adjustments.  

 
Identified CTAN Competencies: 
 
Outcome 1.6:  Business Literacy 
1.6.1     Identify business opportunities. 
1.6.2     Assess the reality of becoming an entrepreneur, including advantages and disadvantages (e.g., risk versus reward, reasons for 
success and failure). 
1.6.3     Explain the importance of planning your business. 
1.6.4     Identify types of businesses, ownership and entities (i.e., individual proprietorships, partnerships, corporations, cooperatives, 
public, private, profit, not-for-profit). 
1.6.5     Describe organizational structure, chain of command, the roles and responsibilities of the organizational departments an 
interdepartmental interactions. 
1.6.6     Identify the target market served by the organization, the niche that the organization fills and an outlook of the industry. 
1.6.7     Identify the effect of supply and demand on products and services. 
1.6.8     Identify the features and benefits that make an organization’s product or service competitive. 
1.6.9     Explain how the performance of an employee, a department and an organization is assessed. 
1.6.10   Describe the impact of globalization on an enterprise or organization. 
1.6.11   Describe how all business activities of an organization work within the parameters of a budget. 
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1.6.12   Describe classifications of employee benefits, rights, deductions and compensations. 
 
Outcome 1.7:  Entrepreneurship/ Entrepreneurs  
1.7.1     Compare and contrast the four types of business ownership (i.e., individual proprietorships, partnerships, corporations, 
cooperatives). 
1.7.2     Explain the role of profit as the incentive to entrepreneurs in a market economy. 
1.7.5     Develop a business plan. 
 
Outcome 1.8:  Operations Management 
1.8.1     Forecast future resources and budgetary needs using financial documents (e.g., balance sheet, demand forecasting, financial 
ratios). 
1.8.2     Select and organize resources to develop a product or a service. 
1.8.3     Analyze the performance of organizational activities and reallocate resources to achieve established goals. 
1.8.3     Analyze the performance of organizational activities and reallocate resources to achieve established goals. 
1.8.4     Identify alternative actions to take when goals are not met (e.g., changing goals, changing strategies, efficiencies). 
1.8.5     Use inventory and control systems to purchase materials, supplies and equipment (e.g., Last In, First Out [LIFO]; First In, First 
Out [FIFO]; Just in Time [JIT]; LEAN). 
1.8.6     Identify the advantages and disadvantages of carrying cost and Just-in-Time (JIT) production systems and the effects of 
maintaining inventory (e.g., perishable, shrinkage, insurance) on profitability. 
1.8.7     Collect information and feedback to help assess the organization’s strategic planning and policymaking processes. 
1.8.8      Identify routine activities for maintaining business facilities and equipment. 
1.8.9     Develop a budget that reflects the strategies and goals of the organization. 
1.8.10   Analyze how business management and environmental management systems (e.g., health, safety) contribute to continuous 
improvement and sustainability. 
 
Outcome 1.9:  Financial Management 
1.9.4     Identify credit types and their uses in order to establish credit. 
1.9.5     Identify ways to avoid or correct debt problems. 
1.9.6     Explain how credit ratings and the criteria lenders use to evaluate repayment capacity affect access to loans. 
1.9.9     Compare and contrast different banking services available through financial institutions. 
1.9.10   Identify the role of depreciation in tax planning and liability. 
 
Outcome 1.10:  Sales and Marketing 
1.10.1   Identify how the roles of sales, advertising and public relations contribute to a company’s brand. 
1.10.2   Determine the customer's needs and identify solutions. 
1.10.3   Communicate features, benefits and warranties of a product or service to the customer. 
1.10.6   Discuss the importance of correct pricing to support a product’s or service’s positioning in the marketing mix. 



44 
 

1.10.9   Describe how product mix (e.g., product line, product items) maximizes sales revenues, market, share and profit margin. 

 
 

Additional Courses and Content that could be offered if 
allowed in the future: 

 
Animal Anatomy and Physiology 

Course Description:  
Students will examine the structure and functions of the major organ systems as well as the functions and principles of blood flow in animals. 
Students will study internal and external anatomical parts and their functions, along with the relationship among systems within the body of animal. 
Throughout the course, students will apply the inner workings of anatomical structures to the business and industry principles of the animal industry. 
 
Strand 1.  Business Operations/21st Century Skills 

Learners apply principles of economics, business management, marketing and employability in an entrepreneur, manager and 
employee role to the leadership, planning, developing and analyzing of business enterprises related to the career field. 

 
Outcome:  1.12.  Site and Personal Safety Procedures 

Follow site and personal safety procedures in specific situations with specialized tools and equipment, evaluate the situation and 
take corrective action. 

Competencies  
1.12.1.  Use Occupational Safety and Health Administration (OSHA) defined procedures for identifying 

employer and employee responsibilities, working in confined spaces, managing worker safety 
programs, using ground fault circuit interrupters (GFCIs), maintaining clearance and boundaries and labeling. 

1.12.5.  Identify the location of emergency flush showers, eyewash fountains, Safety Data Sheets (SDSs), fire alarms and exits. 
1.12.6.  Identify procedures for the handling, storage and disposal of hazardous materials. 
1.12.7.  Select, use, store, maintain and dispose of personal protective equipment (PPE), appropriate to job tasks, conditions and materials. 
1.12.8.  Identify safety hazards and take corrective measures. 
1.12.9.  Identify, inspect and use safety equipment appropriate for the task. 
1.12.10.  Follow established procedures for the administration of first aid and contact emergency medical personnel when necessary. 
1.12.17.  Identify symptoms of exposure to health-threatening environments (e.g., temperature; chemical noise, vibration, harshness [NVH] 

hazards). 
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Strand 2.  Animal Science 
Learners apply principles of animal anatomy, physiology, genetics, behavior and nutrition to the research and development, 
selection and reproduction, health and management of animals in domestic and natural environments. 

 
 

Outcome:  2.2.  Body Systems 
 Describe the interrelationships of animal body systems with growth, development, health, maintenance, reproduction and economic 

production. 
Competencies  
2.2.1.  Describe external anatomical parts and their functions. 
2.2.2.  Identify the anatomical parts of the digestive system and describe their physiology. 
2.2.3.  Identify anatomical components of nerve tissue and the nervous system, including regions of the brain, spinal nerves and the sympathetic 

and parasympathetic system, and describe their physiology. 
2.2.4.  Identify the anatomical components of the skeletal system, including the types and forms of bones, and describe their physiology. 
2.2.5.  Identify the anatomy of the musculature systems, including striated, cardiac and smooth muscle, and describe their physiology. 
2.2.6.  Compare and contrast bone growth, muscle growth, and fat deposition in relation to developmental patterns. 
2.2.7.  Describe the physical characteristics, components and functions of blood. 
2.2.8.   Describe the components of the cardiovascular system and their functions, including factors affecting blood flow. 
2.2.9.  Describe the integumentary system (e.g., skin, hair, nails, wool, feathers), related structures and functions. 
2.2.10.  Describe the function and components of the respiratory system and pulmonary ventilation and the factors influencing respiratory rates. 
2.2.11.  Describe the urinary system structures and functions, including excretion and osmoregulation. 
2.2.12.  Differentiate between the male and female reproductive system, structures and functions. 
2.2.13.  Describe the endocrine system, its structures and the role of hormones. 
2.2.14.  Describe the immune system and the lymphatic system’s role in immunity. 
2.2.15.  Identify the anatomy and describe the physiology of the mammary system. 
 
Outcome:  2.4.  Recognizing Diseases and Disorders 
 Evaluate animal conditions for species-specific diseases and disorders to assess an animal’s health and welfare. 
Competencies  
2.4.4.  Assess genetic abnormalities in the skeleton, body form and body functions and identify the 

symptoms associated. 
2.4.14.  Identify and recognize normal and abnormal dental structures and conditions. 
 
Outcome:  2.6.  Population Management 
 Manage reproduction practices in animal populations across habitats to achieve the desired outcomes and specific goals. 
Competencies  
2.6.1.  Identify factors that lead to reproductive maturity and select animals for reproductive readiness. 
2.6.3.  Compare and select superior individuals based on breeding values and heritability of the desired traits. 
2.6.4.  Determine the factors that influence estrus, gestation and parturition and employ appropriate 

management practices. 
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Outcome:  2.7.  Animal Behavior 
 Apply management practices to assure quality animal care, considering species-specific behaviors, human safety, social 

influences, public perception and regulations associated with animal welfare. 
Competencies  
2.7.2.  Describe the adaptations and special senses (e.g., sight, hearing, smell, touch) of animals and how they contribute to animal behavior. 
 
 
 
 

Global Economics and Marketing of Food 
Course Description: 
Students will examine economic principles related to agriculture, food, and natural resources along with the purpose, operation, and use of commodity futures and 
option markets. Students will learn economic principles with emphasis on their application to the solution of agricultural industry problems in relation to the United 
States economy. In addition, students will examine future exchanges and commodity futures contracts, hedging strategies, and put and call options. Throughout 
the course, students will become familiar with the causes and consequences of economic growth, globalization and development. 
 
Unit: Production, Storage and Distribution of Animal and Plant Products  
Students will identify the major products from the animal and plant production industries. They will relate production practices to economic outcomes and evaluate 
the impact correct and incorrect processing procedures may have on the overall financial picture of the agriculture industry.  
Outcome 2.3. Care and Management: Apply animal care and management procedures to ensure animal husbandry and welfare, including managing 
environmental conditions to ensure animal health and performance.  
Competencies:  

o 2.3.1. Identify species-specific terminology based on gender and age.  
o 2.3.2. Identify, classify, evaluate and select animal species or breeds for a desired outcome.  

  
Outcome 2.6. Population Management: Manage reproduction practices in animal populations across habitats to achieve the desired outcomes and specific goals.  
Competencies:  

o 2.6.2. Compare and select superior individuals based on phenotype.  
o 2.6.3. Compare and select superior individuals based on breeding values and heritability of the desired traits.  

 
Outcome 7.3. Meat Science: Perform safe and sanitary harvest techniques and determine meat quality. 
7.3.9. Calculate carcass value using a grid-based marketing system.   
 
Outcome 7.5. Food Product Development: Apply principles of nutrition and human behavior to create a new food prototype that meets a specific dietary need or 
demand for consumption, design packaging and seek label approval. 
7.5.8. Create new uses for low value components of the food generation process.   
 
Outcome 8.4. Growth and Management: Manage and manipulate plant development through the selection, planting and growing of seeds and plants, based on 
global demand, economic importance and growing conditions.  
Competencies:  

o 8.4.8. Understand the influence of environmental factors on plant growth, development and maintenance.  
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Outcome 8.5. Harvesting: Evaluate and implement harvesting methods to maximize yield.  
Competencies:  

o 8.5.5. Calculate potential yield and loss due to harvesting.  
  
Outcome 8.6. Handling and Storage: Handle and store plants and plant products to maximize quality.  
Competencies:  

o 8.6.4. Calculate potential yield and loss due to processing and storage.  
o 8.6.8. Identify storage methods for plants and plant products. 

 
Outcome 1.8. OPTIONAL Operations Management: Plan, organize and monitor an organization or department to maximize contribution to organizational goals 
and objectives.  
Competencies: 

o 1.8.2. Select and organize resources to develop a product or a service.  
o 1.8.4. Identify alternative actions to take when goals are not met (e.g., changing goals, changing strategies, efficiencies).  
o 1.8.5. Use inventory and control systems to purchase materials, supplies and equipment (e.g., Last In, First Out [LIFO]; First In, First Out [FIFO]; Just in 

Time [JIT]; LEAN).  
o 1.8.6. Identify the advantages and disadvantages of carrying cost and Just-in-Time (JIT) production systems and the effects of maintaining inventory (e.g., 

perishable, shrinkage, insurance) on profitability.  
o 1.8.8. Identify routine activities for maintaining business facilities and equipment.  
o 1.8.10. Analyze how business management and environmental management systems (e.g., health, safety) contribute to continuous improvement and 

sustainability.  
 
Unit:  Basics of Supply and Demand 
Students will learn different properties of supply and demand as well as look at surplus and supply.  
Outcome 1.6. REQUIRED Business Literacy: Develop foundational skills and knowledge in entrepreneurship, financial literacy and business operations.  
 Competencies:  

o 1.6.1. Identify business opportunities.  
o 1.6.4. Identify types of businesses, ownership and entities (i.e., individual proprietorships, partnerships, corporations, cooperatives, public, private, profit, 

not-for-profit).  
o 1.6.6. Identify the target market served by the organization, the niche that the organization fills and an outlook of the industry.  
o 1.6.7. Identify the effect of supply and demand on products and services.  
o 1.6.8. Identify the features and benefits that make an organization’s product or service competitive.  
o 1.6.10. Describe the impact of globalization on an enterprise or organization.  

 
Unit: Introduction to Agricultural Commodity Marketing   
Students will identify the different types of commodity marketing in the agricultural industry. Students will demonstrate communication skills through presentations 
and different forms of advertising.  Students will use technology and their applications in marketing a product. Students will identify the major commodities bought 
and sold on national and international levels. They will analyze price comparisons and discuss the differences in the way these commodities are marketed. 
Outcome 1.3. REQUIRED Business Ethics and Law: Analyze how professional, ethical and legal behavior contributes to continuous improvement in organizational 
performance and regulatory compliance. Competencies:  

o 1.3.1. Analyze how regulatory compliance (e.g., United States Department of Agriculture [USDA], Food and Drug Administration [FDA], United States 
Department of Interior [USDI], Ohio Livestock Care Standards, water quality standards, local water regulations, building codes) affects business operations 
and organizational performance.  
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o 1.3.4. Identify how federal and state consumer protection laws affect products and services.  
o 1.3.5. Access and implement safety compliance measures (e.g., quality assurance information, safety data sheets [SDSs], product safety data sheets 

[PSDSs], United States Environmental Protection Agency [EPA], United States Occupational Safety and Health Administration [OSHA]) that contribute to 
the continuous improvement of the organization.  

 
Outcome 1.4. REQUIRED Knowledge Management and Information Technology: Demonstrate current and emerging strategies and technologies used to collect, 
analyze, record and share information in business operations.  
Competencies:  

o 1.4.2. Select and use software applications to locate, record, analyze and present information (e.g., word processing, e-mail, spreadsheet, databases, 
presentation, Internet search engines).  

o 1.4.3. Verify compliance with security rules, regulations and codes (e.g., property, privacy, access, accuracy issues, client and patient record 
confidentiality) pertaining to technology specific to the industry pathway.  

o 1.4.4. Use system hardware to support software applications.  
o 1.4.5. Use information technology tools to maintain, secure and monitor business records.  
o 1.4.6. Use an electronic database to access and create business and technical information.  
o 1.4.7. Use personal information management and productivity applications to optimize assigned tasks (e.g., lists, calendars, address books).  

 
Outcome 1.10. OPTIONAL Sales and Marketing: Manage pricing, place, promotion, packaging, positioning and public relations to improve quality customer 
service.  
Competencies:  

o 1.10.1. Identify how the roles of sales, advertising and public relations contribute to a company’s brand.  
o 1.10.2. Determine the customer's needs and identify solutions.  
o 1.10.3. Communicate features, benefits and warranties of a product or service to the customer.  
o 1.10.4. Identify the company policies and procedures for initiating product and service improvements.  
o 1.10.5. Monitor customer expectations and determine product/service satisfaction by using measurement tools.  
o 1.10.6. Discuss the importance of correct pricing to support a product’s or service’s positioning in the marketing mix.  
o 1.10.7. Describe the importance and diversity of distribution channels (i.e., direct, indirect) to sell a product.  
o 1.10.8. Use promotional techniques to maximize sales revenues (e.g., advertising, sales promotions, publicity, public relations).  
o 1.10.9. Describe how product mix (e.g., product line, product items) maximizes sales revenues, market, share and profit margin.  
o 1.10.10. Demonstrate sales techniques.  

 
Unit:  Futures   
Students will define the parts of futures contracts. They will analyze the avenues in which contracts are made, as well as the benefits to both parties. Students will 
define hedging and look at the role futures contracts play in hedging agricultural risk. They will identify the risks of farmers by their trade and see what hedging 
offers entrepreneurs.   
 
Outcome 1.6. REQUIRED Business Literacy: Develop foundational skills and knowledge in entrepreneurship, financial literacy and business operations.  
 Competencies:  

o 1.6.2. Assess the reality of becoming an entrepreneur, including advantages and disadvantages (e.g., risk versus reward, reasons for success and failure).  
o 1.6.3. Explain the importance of planning your business.  

 
Outcome 1.7. OPTIONAL Entrepreneurship/Entrepreneurs: Analyze the environment in which a business operates and the economic factors and opportunities 
associated with self-employment.  

o Competencies:  
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o 1.7.2. Explain the role of profit as the incentive to entrepreneurs in a market economy.  
o 1.7.3. Identify the factors that contribute to the success and failure of entrepreneurial ventures.  

 
Outcome 1.8. OPTIONAL Operations Management: Plan, organize and monitor an organization or department to maximize contribution to organizational goals 
and objectives.  
Competencies:  

o 1.8.1. Forecast future resources and budgetary needs using financial documents (e.g., balance sheet, demand forecasting, financial ratios).  
o 1.8.7. Collect information and feedback to help assess the organization’s strategic planning and policymaking processes.  
o 1.8.9. Develop a budget that reflects the strategies and goals of the organization.  
o 1.8.3. Analyze the performance of organizational activities and reallocate resources to achieve established goals.  

 
Outcome 1.9. REQUIRED Financial Management: Use financial tools, strategies and systems to develop, monitor and control the use of financial resources to 
ensure personal and business financial well-being.  
Competencies:  

o 1.9.1. Create, analyze and interpret financial documents (e.g., budgets, income statements).  
o 1.9.8. Identify income sources and expenditures.  

 
Unit:  International Trade   
Students will identify the major exports and revenue of the United States agriculture industry. They will look at international imports and exports and analyze trends 
in the international marketing system. Students will gain an understanding of exchange rates and how cultural understanding plays a role in international 
commodity marketing. 
 
Outcome 1.5. REQUIRED Global Environment: Evaluate how beliefs, values, attitudes and behaviors influence organizational strategies and goals.  
Competencies:  

o 1.5.1. Describe how cultural understanding, cultural intelligence skills and continual awareness are interdependent.  
o 1.5.2. Describe how cultural intelligence skills influence the overall success and survival of an organization.  
o 1.5.3. Use cultural intelligence to interact with individuals from diverse cultural settings.  
o 1.5.4. Recognize barriers in cross-cultural relationships and implement behavioral adjustments.  
o 1.5.5. Recognize the ways in which bias and discrimination may influence productivity and profitability.  
o 1.5.6. Analyze work tasks for understanding and interpretation from a different cultural perspective.  
o 1.5.7. Use intercultural communication skills to exchange ideas and create meaning.  

 
Outcome 1.11. OPTIONAL Principles of Business Economics: Examine and employ economic principles, concepts and policies to accomplish organizational goals 
and objectives.  
Competencies:  

o 1.11.1. Identify the economic principles that guide geographic location of an industry's facilities (e.g., relative scarcity, price, quantity of products and 
services).  

o 1.11.2. Identify the difference between monetary and nonmonetary incentives and explain how changes in incentives cause changes in behavior.  
o 1.11.4. Determine how the quality, quantity and pricing of goods and services are affected by domestic and international competition in a market economy.  
o 1.11.5. Analyze factors that affect currency and exchange rates.  
o 1.11.7. Describe how economic performance and culture are interdependent.  
o 1.11.9. Describe how laws and regulations influence domestic and international trade.  

 
Unit: Career Skills and Opportunities 
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Students will learn what specific skills are necessary to success in agricultural business careers as well as what opportunities are available. 
 
Outcome 1.1. REQUIRED Employability Skills: Develop career awareness and employability skills (e.g., face-to-face, online) needed for gaining and maintaining 
employment in diverse business settings. Competencies:  

o 1.1.1. Identify the knowledge, skills and abilities necessary to succeed in careers.  
o 1.1.2. Identify the scope of career opportunities and the requirements for education, training, certification, licensure and experience.  
o 1.1.3. Develop a career plan that reflects career interests, pathways and secondary and postsecondary options.  
o 1.1.4. Describe the role and function of professional organizations, industry associations and organized labor and use networking techniques to develop 

and maintain professional relationships.  
o 1.1.5. Develop strategies for self-promotion in the hiring process (e.g., filling out job applications, resumé writing, interviewing skills, portfolio development).  
o 1.1.6. Explain the importance of work ethic, accountability and responsibility and demonstrate associated behaviors in fulfilling personal, community and 

workplace roles.  
o 1.1.7. Apply problem-solving and critical-thinking skills to work-related issues when making decisions and formulating solutions.  
o 1.1.8. Identify the correlation between emotions, behavior and appearance and manage those to establish and maintain professionalism.  
o 1.1.9. Give and receive constructive feedback to improve work habits.  
o 1.1.10. Adapt personal coping skills to adjust to taxing workplace demands.  
o 1.1.11. Recognize different cultural beliefs and practices in the workplace and demonstrate respect for them. 

 
Outcome 1.2. REQUIRED Leadership and Communications: Process, maintain, evaluate and disseminate information in a business. Develop leadership and team 
building to promote collaboration.  
Competencies:  

o 1.2.1. Extract relevant, valid information from materials and cite sources of information.  
o 1.2.2. Deliver formal and informal presentations.  
o 1.2.3. Identify and use verbal, nonverbal and active listening skills to communicate effectively.  
o 1.2.4. Use negotiation and conflict-resolution skills to reach solutions.  
o 1.2.5. Communicate information (e.g., directions, ideas, vision, workplace expectations) for an intended audience and purpose.  
o 1.2.6. Use proper grammar and expression in all aspects of communication.  
o 1.2.7. Use problem-solving and consensus-building techniques to draw conclusions and determine next steps.  
o 1.2.8. Identify the strengths, weaknesses and characteristics of leadership styles that influence internal and external workplace relationships.  
o 1.2.9. Identify advantages and disadvantages involving digital and/or electronic communications (e.g., common content for large audience, control of tone, 

speed, cost, lack of non-verbal cues, potential for forwarding information, longevity).  
o 1.2.10. Use interpersonal skills to provide group leadership, promote collaboration and work in a team.  
o 1.2.11. Write professional correspondence, documents, job applications and resumés.  
o 1.2.12. Use technical writing skills to complete forms and create reports.  
o 1.2.13. Identify stakeholders and solicit their opinions.  
o 1.2.14. Use motivational strategies to accomplish goals.  

 
 
 

Food Marketing and Research 
Course Description:  
Learners will focus on the stages of the research process from research planning to gathering, analysis, and interpretation of data as it relates to 
food marketing management. Learners will apply knowledge of food additives, nutrition, mixes and solutions to enhance existing food products and 
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to create new processed foods. Learners will identify and describe the impact that technological advances have on food production and availability. 
Cultural trends and preferences affecting product development will be examined. 
 
Strand 1.  Business Operations/21st Century Skills 

Learners apply principles of economics, business management, marketing and employability in an entrepreneur, manager and 
employee role to the leadership, planning, developing and analyzing of business enterprises related to the career field. 

 
Outcome:  1.2.  Leadership and Communications 
 Process, maintain, evaluate and disseminate information in a business. Develop leadership and team building to promote 

collaboration. 
Competencies  
1.2.1.  Extract relevant, valid information from materials and cite sources of information. 
1.2.2.  Deliver formal and informal presentations. 
1.2.3.  Identify and use verbal, nonverbal and active listening skills to communicate effectively. 
1.2.4.  Use negotiation and conflict-resolution skills to reach solutions. 
1.2.5.  Communicate information (e.g., directions, ideas, vision, workplace expectations) for an intended audience and purpose. 
1.2.6.  Use proper grammar and expression in all aspects of communication. 
1.2.7.  Use problem-solving and consensus-building techniques to draw conclusions and determine next steps. 
1.2.8.  Identify the strengths, weaknesses and characteristics of leadership styles that influence internal and external workplace relationships. 
1.2.9.  Identify advantages and disadvantages involving digital and/or electronic communications (e.g., common content for large audience, 

control of tone, speed, cost, lack of non-verbal cues, potential for forwarding information, longevity). 
1.2.10.  Use interpersonal skills to provide group leadership, promote collaboration and work in a team. 
1.2.11.  Write professional correspondence, documents, job applications and resumes. 
1.2.12.  Use technical writing skills to complete forms and create reports. 
1.2.13.  Identify stakeholders and solicit their opinions. 
1.2.14.  Use motivational strategies to accomplish goals. 
 
Outcome:  1.3.  Business Ethics and Law 

Analyze how professional, ethical and legal behavior contributes to continuous improvement in organizational performance and 
regulatory compliance. 

Competencies  
1.3.1.  Analyze how regulatory compliance (e.g., United States Department of Agriculture [USDA], Food and Drug Administration [FDA], United 

States Department of Interior [USDI], Ohio Livestock Care Standards, water quality standards, local water regulations, building codes) 
affects business operations and organizational performance. 

1.3.2.  Follow protocols and practices necessary to maintain a clean, safe and healthy work environment. 
1.3.4.  Identify how federal and state consumer protection laws affect products and services. 
 
Outcome:  1.4.  Knowledge Management and Information Technology 

Demonstrate current and emerging strategies and technologies used to collect, analyze, record and share information in business 
operations. 
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Competencies  
1.4.1. Use office equipment to communicate (e.g., phone, radio equipment, fax machine, scanner, public address systems). 
1.4.2.  Select and use software applications to locate, record, analyze and present information (e.g., word processing, e-mail, spreadsheet, 

databases, presentation, Internet search engines). 
1.4.8.  Use electronic media to communicate and follow network etiquette guidelines. 
 
Outcome:  1.5.  Global Environment 
 Evaluate how beliefs, values, attitudes and behaviors influence organizational strategies and goals. 
Competencies  
1.5.1.  Describe how cultural understanding, cultural intelligence skills and continual awareness are interdependent. 
1.5.4.  Recognize barriers in cross-cultural relationships and implement behavioral adjustments. 
1.5.5.  Recognize the ways in which bias and discrimination may influence productivity and profitability. 
 
Outcome:  1.6.  Business Literacy 
 Develop foundational skills and knowledge in entrepreneurship, financial literacy and business operations. 
Competencies  
1.6.6.  Identify the target market served by the organization, the niche that the organization fills and an outlook of the industry. 
1.6.7.  Identify the effect of supply and demand on products and services. 
 
Outcome:  1.10.  Sales and Marketing 
 Manage pricing, place, promotion, packaging, positioning and public relations to improve quality customer service. 
Competencies  
1.10.1.  Identify how the roles of sales, advertising and public relations contribute to a company’s brand. 
1.10.2.  Determine the customer's needs and identify solutions. 
1.10.3.  Communicate features, benefits and warranties of a product or service to the customer. 
1.10.4.  Identify the company policies and procedures for initiating product and service improvements. 
1.10.5.  Monitor customer expectations and determine product/service satisfaction by using measurement tools. 
1.10.6.  Discuss the importance of correct pricing to support a product’s or service’s positioning in the 

marketing mix. 
1.10.7.  Describe the importance and diversity of distribution channels (i.e., direct, indirect) to sell a product. 
1.10.8.  Use promotional techniques to maximize sales revenues (e.g., advertising, sales promotions, publicity, public relations). 
1.10.9.  Describe how product mix (e.g., product line, product items) maximizes sales revenues, market, share and profit margin. 
1.10.10.  Demonstrate sales techniques. 
 
Strand 3.  Biotechnology 

Learners apply the skills and knowledge of interpreting laboratory requests, using protective clothing and hazardous material 
containment, specimen collection procedures, a variety of laboratory testing and techniques, and maintenance of laboratory 
equipment and supplies. 
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Outcome:  3.8.  Research and Experiments 
 Conduct a problem-based study, applying scientific methodology and using descriptive statistics to communicate and support 

predictions and conclusions. 
Competencies  
3.8.1.  Identify research problems and structure a statistical experiment, simulation or study related to the problem. 
3.8.2.  Design a research plan, including the significance of the problem, purpose, variables, hypotheses, objectives, methods of study and a list 

of materials. 
3.8.3.  Distinguish between dependent, independent and control variables in an experiment. 
3.8.4.  Establish and implement procedures for systematic collection, organization and use of data. 
3.8.5.  Select and apply sampling methods that appropriately represent the population to be studied. 
3.8.6.  Define the concepts of confidence limit and significant figures. 
3.8.7.  Document results of the experiment in a laboratory notebook, including a statement of purpose, experimental designs, observations, 

results, conclusions and next steps. 
3.8.8.  Compute measures of central tendency and dispersion to interpret results and draw conclusions. 
3.8.9.  Describe the relationships among variables using correlations and draw conclusions. 
3.8.10.  Create, interpret and use tabular and graphical displays and describe the data. 
3.8.11.  Draw conclusions based on observations and data analyses, recognizing that experimental results must be open to the scrutiny of others. 
3.8.12.  Prepare and present findings using scientific reports. 
Strand 7.  Food Science 

Learners apply principles of biology, chemistry and physics to the research, development, production, processing and distribution of 
food products meeting quality assurance standards in a system that is safe and secure. 
 

Outcome:  7.2.   Quality Assurance 
Inspect the food production process, locate potential sources of food quality and safety deviations in facilities and prepare a 
corrective action plan. 

Competencies  
7.2.2.  Describe the internal and external quality attributes that a food product should possess. 
7.2.3.  Test food quality through chemical, microbiological, sensory and physical methods. 
7.2.4.  Evaluate, inspect and select raw food products for manufacturing, based on raw ingredient 

specifications. 
7.2.5.  Develop a quality check, based on finished food product attributes, specifications and regulations. 
 
Outcome:  7.4.   Food Production and Processing 

Process a food product for distribution and consumption. 
Competencies  
7.4.1.  Describe the process used in thermal and non-thermal preservation, control the variables and apply processing methods (e.g., retorting, 

high pressure, ultra-high temperature [UHT], high temperature short time [HTST], chilling, freezing). 
7.4.5.  Process food through mixing, grinding, pumping and washing and describe the physical change in the food product. 
7.4.6.  Identify the characteristics and properties of mixtures (e.g., solutions, colloidal dispersions and 
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suspensions) and select and apply appropriate chemical or biological separation techniques. 
7.4.11.  Process food products through biological processing (e.g., fermenting, enzymes, microbes). 
 
Outcome:  7.5.   Food Product Development 

Apply principles of nutrition and human behavior to create a new food prototype that meets a specific dietary need or demand for 
consumption, design packaging and seek label approval. 

Competencies  
7.5.1.  Conduct a sensory evaluation of food products. 
7.5.2.  Identify consumer preferences, trends and opportunities affecting food product development. 
7.5.3.  Manipulate ingredients to meet a desired product goal. 
7.5.4.  Calculate nutrient values, serving sizes and nutrient variability for a food product. 
7.5.5.  Calculate the amounts of restricted ingredients in food products. 
7.5.6.  Develop a food product package and label according to industry standards. 
7.5.7.  Estimate the shelf life and potential changes in attributes over time. 
7.5.8.  Create new uses for low value components of the food generation process. 
7.5.9.  Create a new product roll out plan (e.g., concept, bench trial, market assessment, industrial trial, consumer acceptance). 
7.5.10.  Describe regulatory and patent requirements. 
 
Outcome:  7.6.   Food Safety and Sanitation 

Develop a food safety and sanitation plan, addressing processing facility needs and contamination points. 
Competencies  
7.6.8.  Identify the key activities (e.g., recall exercise, regulatory notification) of a recall program. 
7.6.9.  Identify the government agencies involved in the production and regulation of food products. 
 
 
 

   Appendix A:   

Literacy, Math, History/Social Studies, Science and Technical Subject Standards 
Met by the Agricultural Education Program 

Literacy 
CCSS.ELA-Literacy.WHST.9-10.1 
Write arguments focused on discipline-specific content. 

CCSS.ELA-Literacy.WHST.9-10.1.c 
Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between 
claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims. 
CCSS.ELA-Literacy.WHST.9-10.1.e 
Provide a concluding statement or section that follows from or supports the argument presented. 
 

http://www.corestandards.org/ELA-Literacy/WHST/9-10/1/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/1/c/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/1/e/
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CCSS.ELA-Literacy.WHST.9-10.2 
Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical 
processes. 

CCSS.ELA-Literacy.WHST.9-10.2.a 
Introduce a topic and organize ideas, concepts, and information to make important connections and distinctions; include 
formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension. 
CCSS.ELA-Literacy.WHST.9-10.2.b 
Develop the topic with well-chosen, relevant, and sufficient facts, extended definitions, concrete details, quotations, or other 
information and examples appropriate to the audience’s knowledge of the topic. 
CCSS.ELA-Literacy.WHST.9-10.2.c 
Use varied transitions and sentence structures to link the major sections of the text, create cohesion, and clarify the relationships 
among ideas and concepts. 
CCSS.ELA-Literacy.WHST.9-10.2.d 
Use precise language and domain-specific vocabulary to manage the complexity of the topic and convey a style appropriate to 
the discipline and context as well as to the expertise of likely readers. 
CCSS.ELA-Literacy.WHST.9-10.2.e 
Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which 
they are writing. 
CCSS.ELA-Literacy.WHST.9-10.2.f 
Provide a concluding statement or section that follows from and supports the information or explanation presented (e.g., 
articulating implications or the significance of the topic). 

Production and Distribution of Writing: 
CCSS.ELA-Literacy.WHST.9-10.4 
Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience. 
CCSS.ELA-Literacy.WHST.9-10.5 
Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing 
what is most significant for a specific purpose and audience. 
CCSS.ELA-Literacy.WHST.9-10.6 
Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of 
technology’s capacity to link to other information and to display information flexibly and dynamically. 

Research to Build and Present Knowledge: 
CCSS.ELA-Literacy.WHST.9-10.7 
Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a 

http://www.corestandards.org/ELA-Literacy/WHST/9-10/2/
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http://www.corestandards.org/ELA-Literacy/WHST/9-10/7/
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problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of 
the subject under investigation. 
CCSS.ELA-Literacy.WHST.9-10.8 
Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the 
usefulness of each source in answering the research question; integrate information into the text selectively to maintain the flow of 
ideas, avoiding plagiarism and following a standard format for citation. 
CCSS.ELA-Literacy.WHST.9-10.9 
Draw evidence from informational texts to support analysis, reflection, and research. 
CCSS.ELA-LITERACY.WHST.11-12.1 
Write arguments focused on discipline-specific content. 

CCSS.ELA-LITERACY.WHST.11-12.1.C 
Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the 
relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims. 
CCSS.ELA-LITERACY.WHST.11-12.1.D 
Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which 
they are writing. 
CCSS.ELA-LITERACY.WHST.11-12.1.E 
Provide a concluding statement or section that follows from or supports the argument presented. 

CCSS.ELA-LITERACY.WHST.11-12.2 
Write informative/explanatory texts, including the narration of historical events, scientific procedures/experiments, or technical 
processes. 

CCSS.ELA-LITERACY.WHST.11-12.2.A 
Introduce a topic and organize complex ideas, concepts, and information so that each new element builds on that which 
precedes it to create a unified whole; include formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when 
useful to aiding comprehension. 
CCSS.ELA-LITERACY.WHST.11-12.2.B 
Develop the topic thoroughly by selecting the most significant and relevant facts, extended definitions, concrete details, 
quotations, or other information and examples appropriate to the audience’s knowledge of the topic. 
CCSS.ELA-LITERACY.WHST.11-12.2.C 
Use varied transitions and sentence structures to link the major sections of the text, create cohesion, and clarify the relationships 
among complex ideas and concepts. 
CCSS.ELA-LITERACY.WHST.11-12.2.D 
Use precise language, domain-specific vocabulary and techniques such as metaphor, simile, and analogy to manage the 
complexity of the topic; convey a knowledgeable stance in a style that responds to the discipline and context as well as to the 
expertise of likely readers. 

http://www.corestandards.org/ELA-Literacy/WHST/9-10/8/
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CCSS.ELA-LITERACY.WHST.11-12.2.E 
Provide a concluding statement or section that follows from and supports the information or explanation provided (e.g., 
articulating implications or the significance of the topic). 

Production and Distribution of Writing: 
CCSS.ELA-LITERACY.WHST.11-12.4 
Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience. 
CCSS.ELA-LITERACY.WHST.11-12.5 
Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing 
what is most significant for a specific purpose and audience. 
CCSS.ELA-LITERACY.WHST.11-12.6 
Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing 
feedback, including new arguments or information. 

Research to Build and Present Knowledge: 
CCSS.ELA-LITERACY.WHST.11-12.7 
Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a 
problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of 
the subject under investigation. 
CCSS.ELA-LITERACY.WHST.11-12.8 
Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the 
strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text 
selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for 
citation. 
CCSS.ELA-LITERACY.WHST.11-12.9 
Draw evidence from informational texts to support analysis, reflection, and research. 

Range of Writing: 
CCSS.ELA-LITERACY.WHST.11-12.10 
Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for 
a range of discipline-specific tasks, purposes, and audiences. 
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Mathematical Practices 

CCSS.MATH.PRACTICE.MP1 Make sense of problems and persevere in solving them. 
Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its 
solution. They analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution 
and plan a solution pathway rather than simply jumping into a solution attempt. They consider analogous problems, and try special 
cases and simpler forms of the original problem in order to gain insight into its solution. They monitor and evaluate their progress and 
change course if necessary. Older students might, depending on the context of the problem, transform algebraic expressions or change 
the viewing window on their graphing calculator to get the information they need. Mathematically proficient students can explain 
correspondences between equations, verbal descriptions, tables, and graphs or draw diagrams of important features and relationships, 
graph data, and search for regularity or trends. Younger students might rely on using concrete objects or pictures to help conceptualize 
and solve a problem. Mathematically proficient students check their answers to problems using a different method, and they continually 
ask themselves, "Does this make sense?" They can understand the approaches of others to solving complex problems and identify 
correspondences between different approaches. 

CCSS.MATH.PRACTICE.MP2 Reason abstractly and quantitatively. 
Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two 
complementary abilities to bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given 
situation and represent it symbolically and manipulate the representing symbols as if they have a life of their own, without necessarily 
attending to their referents—and the ability to contextualize, to pause as needed during the manipulation process in order to probe into 
the referents for the symbols involved. Quantitative reasoning entails habits of creating a coherent representation of the problem at 
hand; considering the units involved; attending to the meaning of quantities, not just how to compute them; and knowing and flexibly 
using different properties of operations and objects. 

CCSS.MATH.PRACTICE.MP3 Construct viable arguments and critique the reasoning of others. 
Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in 
constructing arguments. They make conjectures and build a logical progression of statements to explore the truth of their conjectures. 
They are able to analyze situations by breaking them into cases, and can recognize and use counterexamples. They justify their 
conclusions, communicate them to others, and respond to the arguments of others. They reason inductively about data, making 
plausible arguments that take into account the context from which the data arose. Mathematically proficient students are also able to 
compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning from that which is flawed, and—if there is a 
flaw in an argument—explain what it is. Elementary students can construct arguments using concrete referents such as objects, 
drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized or made 

http://www.corestandards.org/Math/Practice/MP1/
http://www.corestandards.org/Math/Practice/MP2/
http://www.corestandards.org/Math/Practice/MP3/
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formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or 
read the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments. 

CCSS.MATH.PRACTICE.MP4 Model with mathematics. 
Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the 
workplace. In early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student 
might apply proportional reasoning to plan a school event or analyze a problem in the community. By high school, a student might use 
geometry to solve a design problem or use a function to describe how one quantity of interest depends on another. Mathematically 
proficient students who can apply what they know are comfortable making assumptions and approximations to simplify a complicated 
situation, realizing that these may need revision later. They are able to identify important quantities in a practical situation and map their 
relationships using such tools as diagrams, two-way tables, graphs, flowcharts and formulas. They can analyze those relationships 
mathematically to draw conclusions. They routinely interpret their mathematical results in the context of the situation and reflect on 
whether the results make sense, possibly improving the model if it has not served its purpose. 

CCSS.MATH.PRACTICE.MP5 Use appropriate tools strategically. 
Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil 
and paper, concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or 
dynamic geometry software. Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound 
decisions about when each of these tools might be helpful, recognizing both the insight to be gained and their limitations. For example, 
mathematically proficient high school students analyze graphs of functions and solutions generated using a graphing calculator. They 
detect possible errors by strategically using estimation and other mathematical knowledge. When making mathematical models, they 
know that technology can enable them to visualize the results of varying assumptions, explore consequences, and compare predictions 
with data. Mathematically proficient students at various grade levels are able to identify relevant external mathematical resources, such 
as digital content located on a website, and use them to pose or solve problems. They are able to use technological tools to explore 
and deepen their understanding of concepts. 

CCSS.MATH.PRACTICE.MP6 Attend to precision. 
Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and 
in their own reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and 
appropriately. They are careful about specifying units of measure, and labeling axes to clarify the correspondence with quantities in a 
problem. They calculate accurately and efficiently, express numerical answers with a degree of precision appropriate for the problem 
context. In the elementary grades, students give carefully formulated explanations to each other. By the time they reach high school 
they have learned to examine claims and make explicit use of definitions. 

CCSS.MATH.PRACTICE.MP7 Look for and make use of structure. 
Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three 

http://www.corestandards.org/Math/Practice/MP4/
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and seven more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the 
shapes have. Later, students will see 7 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive 
property. In the expression x2 + 9x + 14, older students can see the 14 as 2 × 7 and the 9 as 2 + 7. They recognize the significance of 
an existing line in a geometric figure and can use the strategy of drawing an auxiliary line for solving problems. They also can step back 
for an overview and shift perspective. They can see complicated things, such as some algebraic expressions, as single objects or as 
being composed of several objects. For example, they can see 5 - 3(x -y)2 as 5 minus a positive number times a square and use that to 
realize that its value cannot be more than 5 for any real numbers x and y. 

CCSS.MATH.PRACTICE.MP8 Look for and express regularity in repeated reasoning. 
Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper 
elementary students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and 
conclude they have a repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on 
the line through (1, 2) with slope 3, middle school students might abstract the equation (y - 2)/(x - 1) = 3. Noticing the regularity in the 
way terms cancel when expanding (x - 1)(x + 1), (x - 1)(x2 + x + 1), and (x - 1)(x3 + x2 + x + 1) might lead them to the general formula 
for the sum of a geometric series. As they work to solve a problem, mathematically proficient students maintain oversight of the 
process, while attending to the details. They continually evaluate the reasonableness of their intermediate results. 

 
Reason quantitatively and use units to solve problems. 

CCSS.MATH.CONTENT.HSN.Q.A.1 
Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in 
formulas; choose and interpret the scale and the origin in graphs and data displays. 

Create equations that describe numbers or relationships. 
CCSS.MATH.CONTENT.HSA.CED.A.1 
Create equations and inequalities in one variable and use them to solve problems.Include equations arising from linear and quadratic 
functions, and simple rational and exponential functions. 
CCSS.MATH.CONTENT.HSA.CED.A.2 
Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with 
labels and scales. 
CCSS.MATH.CONTENT.HSA.CED.A.3 
Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or 
nonviable options in a modeling context. For example, represent inequalities describing nutritional and cost constraints on combinations 
of different foods. 

http://www.corestandards.org/Math/Practice/MP8/
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CCSS.MATH.CONTENT.HSA.CED.A.4 
Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For example, rearrange Ohm's 
law V = IR to highlight resistance R. 
 

Understand solving equations as a process of reasoning and explain the reasoning. 
CCSS.MATH.CONTENT.HSA.REI.A.1 
Explain each step in solving a simple equation as following from the equality of numbers asserted at the previous step, starting from the 
assumption that the original equation has a solution. Construct a viable argument to justify a solution method. 
CCSS.MATH.CONTENT.HSA.REI.A.2 
Solve simple rational and radical equations in one variable, and give examples showing how extraneous solutions may arise. 

Interpret functions that arise in applications in terms of the context. 
CCSS.MATH.CONTENT.HSF.IF.B.4 
For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, 
and sketch graphs showing key features given a verbal description of the relationship. Key features include: intercepts; intervals where 
the function is increasing, decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior; and 
periodicity.* 
CCSS.MATH.CONTENT.HSF.IF.B.5 
Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. For example, if the 
function h(n) gives the number of person-hours it takes to assemble n engines in a factory, then the positive integers would be an 
appropriate domain for the function.* 
CCSS.MATH.CONTENT.HSF.IF.B.6 
Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified interval. 
Estimate the rate of change from a graph.* 

Analyze functions using different representations. 
CCSS.MATH.CONTENT.HSF.IF.C.7 
Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more 
complicated cases.* 
CCSS.MATH.CONTENT.HSF.IF.C.7.A 
Graph linear and quadratic functions and show intercepts, maxima, and minima. 

Experiment with transformations in the plane 
CCSS.MATH.CONTENT.HSG.CO.A.1 
Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, 
line, distance along a line, and distance around a circular arc. 

http://www.corestandards.org/Math/Content/HSA/CED/A/4/
http://www.corestandards.org/Math/Content/HSF/IF/B/4/
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Prove geometric theorems 
CCSS.MATH.CONTENT.HSG.CO.C.9 
Prove theorems about lines and angles. Theorems include: vertical angles are congruent; when a transversal crosses parallel lines, 
alternate interior angles are congruent and corresponding angles are congruent; points on a perpendicular bisector of a line segment 
are exactly those equidistant from the segment's endpoints. 

Make geometric constructions 
CCSS.MATH.CONTENT.HSG.CO.D.12 
Make formal geometric constructions with a variety of tools and methods (compass and straightedge, string, reflective devices, paper 
folding, dynamic geometric software, etc.).Copying a segment; copying an angle; bisecting a segment; bisecting an angle; constructing 
perpendicular lines, including the perpendicular bisector of a line segment; and constructing a line parallel to a given line through a 
point not on the line. 

Apply geometric concepts in modeling situations 
CCSS.MATH.CONTENT.HSG.MG.A.1 
Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a 
cylinder).* 
CCSS.MATH.CONTENT.HSG.MG.A.2 
Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot).* 
CCSS.MATH.CONTENT.HSG.MG.A.3 
Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize 
cost; working with typographic grid systems based on ratios).* 

Summarize, represent, and interpret data on a single count or measurement variable 
CCSS.MATH.CONTENT.HSS.ID.A.1 
Represent data with plots on the real number line (dot plots, histograms, and box plots). 
CCSS.MATH.CONTENT.HSS.ID.A.2 
Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, 
standard deviation) of two or more different data sets. 
CCSS.MATH.CONTENT.HSS.ID.A.3 
Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points 
(outliers). 
CCSS.MATH.CONTENT.HSS.ID.A.4 
Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate population percentages. Recognize 
that there are data sets for which such a procedure is not appropriate. Use calculators, spreadsheets, and tables to estimate areas 
under the normal curve. 

http://www.corestandards.org/Math/Content/HSG/CO/C/9/
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Interpret linear models 
CCSS.MATH.CONTENT.HSS.ID.C.9 
Distinguish between correlation and causation. 
 

Understand and evaluate random processes underlying statistical experiments 
CCSS.MATH.CONTENT.HSS.IC.A.1 
Understand statistics as a process for making inferences about population parameters based on a random sample from that population. 
CCSS.MATH.CONTENT.HSS.IC.A.2 
Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation. For example, a 
model says a spinning coin falls heads up with probability 0.5. Would a result of 5 tails in a row cause you to question the model? 

 
Make inferences and justify conclusions from sample surveys, experiments, and observational studies 

CCSS.MATH.CONTENT.HSS.IC.B.3 
Recognize the purposes of and differences among sample surveys, experiments, and observational studies; explain how randomization 
relates to each. 
CCSS.MATH.CONTENT.HSS.IC.B.4 
Use data from a sample survey to estimate a population mean or proportion; develop a margin of error through the use of simulation 
models for random sampling. 
CCSS.MATH.CONTENT.HSS.IC.B.5 
Use data from a randomized experiment to compare two treatments; use simulations to decide if differences between parameters are 
significant. 
CCSS.MATH.CONTENT.HSS.IC.B.6| 
Evaluate reports based on data. 

Understand independence and conditional probability and use them to interpret data 
CCSS.MATH.CONTENT.HSS.CP.A.1 
Describe events as subsets of a sample space (the set of outcomes) using characteristics (or categories) of the outcomes, or as 
unions, intersections, or complements of other events ("or," "and," "not"). 
CCSS.MATH.CONTENT.HSS.CP.A.2 
Understand that two events A and B are independent if the probability of A and Boccurring together is the product of their probabilities, 
and use this characterization to determine if they are independent. 
CCSS.MATH.CONTENT.HSS.CP.A.3 
Understand the conditional probability of A given B as P(A and B)/P(B), and interpret independence of A and B as saying that the 
conditional probability of A given B is the same as the probability of A, and the conditional probability of B given A is the same as the 
probability of B. 
CCSS.MATH.CONTENT.HSS.CP.A.4 
Construct and interpret two-way frequency tables of data when two categories are associated with each object being classified. Use the 

http://www.corestandards.org/Math/Content/HSS/CP/A/1/
http://www.corestandards.org/Math/Content/HSS/CP/A/2/
http://www.corestandards.org/Math/Content/HSS/CP/A/3/
http://www.corestandards.org/Math/Content/HSS/CP/A/4/
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two-way table as a sample space to decide if events are independent and to approximate conditional probabilities. For example, collect 
data from a random sample of students in your school on their favorite subject among math, science, and English. Estimate the 
probability that a randomly selected student from your school will favor science given that the student is in tenth grade. Do the same for 
other subjects and compare the results. 
CCSS.MATH.CONTENT.HSS.CP.A.5 
Recognize and explain the concepts of conditional probability and independence in everyday language and everyday situations. For 
example, compare the chance of having lung cancer if you are a smoker with the chance of being a smoker if you have lung cancer. 

Use the rules of probability to compute probabilities of compound events. 
CCSS.MATH.CONTENT.HSS.CP.B.6 
Find the conditional probability of A given B as the fraction of B's outcomes that also belong to A, and interpret the answer in terms of 
the model. 
CCSS.MATH.CONTENT.HSS.CP.B.7 
Apply the Addition Rule, P(A or B) = P(A) + P(B) - P(A and B), and interpret the answer in terms of the model. 
CCSS.MATH.CONTENT.HSS.CP.B.8 
(+) Apply the general Multiplication Rule in a uniform probability model, P(A and B) = P(A)P(B|A) = P(B)P(A|B), and interpret the answer 
in terms of the model. 
CCSS.MATH.CONTENT.HSS.CP.B.9 
(+) Use permutations and combinations to compute probabilities of compound events and solve problems. 

 
History /Social Studies 

 
Key Ideas and Details: 

CCSS.ELA-LITERACY.RH.9-10.1 
Cite specific textual evidence to support analysis of primary and secondary sources, attending to such features as the date and origin of 
the information. 
CCSS.ELA-LITERACY.RH.9-10.2 
Determine the central ideas or information of a primary or secondary source; provide an accurate summary of how key events or ideas 
develop over the course of the text. 
CCSS.ELA-LITERACY.RH.9-10.3 
Analyze in detail a series of events described in a text; determine whether earlier events caused later ones or simply preceded them. 

Craft and Structure: 
CCSS.ELA-LITERACY.RH.9-10.4 
Determine the meaning of words and phrases as they are used in a text, including vocabulary describing political, social, or economic 
aspects of history/social science. 

http://www.corestandards.org/Math/Content/HSS/CP/A/5/
http://www.corestandards.org/Math/Content/HSS/CP/B/6/
http://www.corestandards.org/Math/Content/HSS/CP/B/7/
http://www.corestandards.org/Math/Content/HSS/CP/B/8/
http://www.corestandards.org/Math/Content/HSS/CP/B/9/
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CCSS.ELA-LITERACY.RH.9-10.5 
Analyze how a text uses structure to emphasize key points or advance an explanation or analysis. 
CCSS.ELA-LITERACY.RH.9-10.6 
Compare the point of view of two or more authors for how they treat the same or similar topics, including which details they include and 
emphasize in their respective accounts. 
 

Integration of Knowledge and Ideas: 
CCSS.ELA-LITERACY.RH.9-10.7 
Integrate quantitative or technical analysis (e.g., charts, research data) with qualitative analysis in print or digital text. 
CCSS.ELA-LITERACY.RH.9-10.8 
Assess the extent to which the reasoning and evidence in a text support the author's claims. 
CCSS.ELA-LITERACY.RH.9-10.9 
Compare and contrast treatments of the same topic in several primary and secondary sources. 
 

Range of Reading and Level of Text Complexity: 
CCSS.ELA-LITERACY.RH.9-10.10 
By the end of grade 10, read and comprehend history/social studies texts in the grades 9-10 text complexity band independently and 
proficiently. 

Key Ideas and Details: 
CCSS.ELA-LITERACY.RH.11-12.1 
Cite specific textual evidence to support analysis of primary and secondary sources, connecting insights gained from specific details to 
an understanding of the text as a whole. 
CCSS.ELA-LITERACY.RH.11-12.2 
Determine the central ideas or information of a primary or secondary source; provide an accurate summary that makes clear the 
relationships among the key details and ideas. 
CCSS.ELA-LITERACY.RH.11-12.3 
Evaluate various explanations for actions or events and determine which explanation best accords with textual evidence, 
acknowledging where the text leaves matters uncertain. 

Craft and Structure: 
CCSS.ELA-LITERACY.RH.11-12.4 
Determine the meaning of words and phrases as they are used in a text, including analyzing how an author uses and refines the 
meaning of a key term over the course of a text (e.g., how Madison defines faction in Federalist No. 10). 

http://www.corestandards.org/ELA-Literacy/RH/11-12/1/
http://www.corestandards.org/ELA-Literacy/RH/11-12/2/
http://www.corestandards.org/ELA-Literacy/RH/11-12/3/
http://www.corestandards.org/ELA-Literacy/RH/11-12/4/
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CCSS.ELA-LITERACY.RH.11-12.5 
Analyze in detail how a complex primary source is structured, including how key sentences, paragraphs, and larger portions of the text 
contribute to the whole. 
CCSS.ELA-LITERACY.RH.11-12.6 
Evaluate authors' differing points of view on the same historical event or issue by assessing the authors' claims, reasoning, and 
evidence. 

Integration of Knowledge and Ideas: 
CCSS.ELA-LITERACY.RH.11-12.7 
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, as well as 
in words) in order to address a question or solve a problem. 
CCSS.ELA-LITERACY.RH.11-12.8 
Evaluate an author's premises, claims, and evidence by corroborating or challenging them with other information. 
CCSS.ELA-LITERACY.RH.11-12.9 
Integrate information from diverse sources, both primary and secondary, into a coherent understanding of an idea or event, noting 
discrepancies among sources. 

Range of Reading and Level of Text Complexity: 
CCSS.ELA-LITERACY.RH.11-12.10 
By the end of grade 12, read and comprehend history/social studies texts in the grades 11-CCR text complexity band independently 
and proficiently. 
 

Science and Technical Subjects 

Key Ideas and Details: 
CCSS.ELA-LITERACY.RST.9-10.1 
Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or 
descriptions. 
CCSS.ELA-LITERACY.RST.9-10.2 
Determine the central ideas or conclusions of a text; trace the text's explanation or depiction of a complex process, phenomenon, or 
concept; provide an accurate summary of the text. 
CCSS.ELA-LITERACY.RST.9-10.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, 
attending to special cases or exceptions defined in the text. 

 

http://www.corestandards.org/ELA-Literacy/RH/11-12/5/
http://www.corestandards.org/ELA-Literacy/RH/11-12/6/
http://www.corestandards.org/ELA-Literacy/RH/11-12/7/
http://www.corestandards.org/ELA-Literacy/RH/11-12/8/
http://www.corestandards.org/ELA-Literacy/RH/11-12/9/
http://www.corestandards.org/ELA-Literacy/RH/11-12/10/
http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/2/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
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Craft and Structure: 
CCSS.ELA-LITERACY.RST.9-10.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or 
technical context relevant to grades 9-10 texts and topics. 
CCSS.ELA-LITERACY.RST.9-10.5 
Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., force, friction, 
reaction force, energy). 
CCSS.ELA-LITERACY.RST.9-10.6 
Analyze the author's purpose in providing an explanation, describing a procedure, or discussing an experiment in a text, defining the 
question the author seeks to address. 

Integration of Knowledge and Ideas: 
CCSS.ELA-LITERACY.RST.9-10.7 
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate 
information expressed visually or mathematically (e.g., in an equation) into words. 
CCSS.ELA-LITERACY.RST.9-10.8 
Assess the extent to which the reasoning and evidence in a text support the author's claim or a recommendation for solving a scientific 
or technical problem. 
CCSS.ELA-LITERACY.RST.9-10.9 
Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the 
findings support or contradict previous explanations or accounts. 

Range of Reading and Level of Text Complexity: 
CCSS.ELA-LITERACY.RST.9-10.10 
By the end of grade 10, read and comprehend science/technical texts in the grades 9-10 text complexity band independently and 
proficiently. 

Key Ideas and Details: 
CCSS.ELA-LITERACY.RST.11-12.1 
Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes 
and to any gaps or inconsistencies in the account. 
CCSS.ELA-LITERACY.RST.11-12.2 
Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by 
paraphrasing them in simpler but still accurate terms. 

http://www.corestandards.org/ELA-Literacy/RST/9-10/4/
http://www.corestandards.org/ELA-Literacy/RST/9-10/5/
http://www.corestandards.org/ELA-Literacy/RST/9-10/6/
http://www.corestandards.org/ELA-Literacy/RST/9-10/7/
http://www.corestandards.org/ELA-Literacy/RST/9-10/8/
http://www.corestandards.org/ELA-Literacy/RST/9-10/9/
http://www.corestandards.org/ELA-Literacy/RST/9-10/10/
http://www.corestandards.org/ELA-Literacy/RST/11-12/1/
http://www.corestandards.org/ELA-Literacy/RST/11-12/2/
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CCSS.ELA-LITERACY.RST.11-12.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; 
analyze the specific results based on explanations in the text. 

Craft and Structure: 
CCSS.ELA-LITERACY.RST.11-12.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or 
technical context relevant to grades 11-12 texts and topics. 
CCSS.ELA-LITERACY.RST.11-12.5 
Analyze how the text structures information or ideas into categories or hierarchies, demonstrating understanding of the information or 
ideas. 
CCSS.ELA-LITERACY.RST.11-12.6 
Analyze the author's purpose in providing an explanation, describing a procedure, or discussing an experiment in a text, identifying 
important issues that remain unresolved. 

Integration of Knowledge and Ideas: 
CCSS.ELA-LITERACY.RST.11-12.7 
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, 
multimedia) in order to address a question or solve a problem. 
CCSS.ELA-LITERACY.RST.11-12.8 
Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and 
corroborating or challenging conclusions with other sources of information. 
CCSS.ELA-LITERACY.RST.11-12.9 
Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, 
phenomenon, or concept, resolving conflicting information when possible. 

Range of Reading and Level of Text Complexity: 
CCSS.ELA-LITERACY.RST.11-12.10 
By the end of grade 12, read and comprehend science/technical texts in the grades 11-CCR text complexity band independently and 
proficiently. 

 
 

 
 
 

http://www.corestandards.org/ELA-Literacy/RST/11-12/3/
http://www.corestandards.org/ELA-Literacy/RST/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/11-12/5/
http://www.corestandards.org/ELA-Literacy/RST/11-12/6/
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/8/
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
http://www.corestandards.org/ELA-Literacy/RST/11-12/10/
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PUPIL EVALUATION 
  
Formative 
  Observation 
  Homework 
  Quizzes  
  Skill checks 
  Class work-individual or group 
  Clinical 
  
Summative 
  Chapter tests 
  Projects 
  Unit tests 
  Research papers 
  Non- linguistic representations 
  Abstracts 
  Case studies 
  
Diagnostic 
  Pre-assessment 
  Post-assessment 

 


