[image: ]
[image: ]
[bookmark: _Toc126335905][bookmark: _Toc126666495]Agricultural and Environmental Systems Career Field
Animal and Plant Biotechnology
Subject Code: 012010
Outcome & Competency Descriptions

Course Description: 
Learners will apply principles of chemistry, microbiology and genetics to plant and animal research and product development. Students will apply genetic principles to determine genotypes and phenotypes. Students will describe the parts and functions of animal and plant cells and their importance in biochemistry. They will perform restrictive enzyme digests, Polymerase Chain Reactions and apply principles of nucleic acid blotting. This course will examine applications of Central Dogma Theory and other Molecular-Genetics Technologies.

	Unit Description 
	Percentage of Course 
	Standards
	Key Terms
	Project Ideas

	Agricultural Biotechnology in our Society
	10%
	1.1.1. Identify the knowledge, skills and abilities necessary to succeed in careers.
1.1.3. Develop a career plan that reflects career interests, pathways and secondary and postsecondary options.
1.2.3. Identify and use verbal, nonverbal and active listening skills to communicate effectively.

	· Career
· Job Outlook
· Biomanufacturing
· Bioinformatics 
· Biotechnology 
· Embryologist 
· Plant Pathologist 
· Quality Control
	· National FFA AgExplorer Activities
· Middle School Career Exploration CDEs
· Biotechnology, Who Knew?
· Research biotechnology job characteristics and present findings
· Create classroom jobs

	Agricultural Biotechnology Issues
	15%
	3.1.14. Describe how biotechnology products are produced and used in the United States.
3.1.15. Describe how biotechnology products are regulated in the United States.
3.1.16. Describe biotechnology product safety assessment.
3.1.17. Identify the purpose of a bioreactor and its use in the agricultural industry.
	· Safety Assessment
· Regulation
· Bioreactor 
· Transgenic Organisms
· Biodiversity
· Biofuel 
· Coordinated Regulartion Framework
· Generally Recognized As Safe (GRAS)
	· Identifying Biotechnology
· The Pros and Cons of Biotechnology
· Extra! Extra! Biotechnology in Agriculture
· Identifying Agricultural Issues
· Invite a local producer into the classroom to discuss Artificial Insemination
· Watch a bioreactor demonstration. 

	Safety and Laboratory Procedures
	15%
	1.12.2. Interpret safety signs and symbols.
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.
5.16.5 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).
	· Personal Protective Equipment (PPE)
· Biosecurity 
· Cross Contamination
· Safety Sata Sheet (SDS)
· Sanitation
· Sterilization
· Sharps Container

	· Bring Home the Blue, Not the Flu!
· Safety First
· Glo Germ Experiment
· Practice proper procedures to put on and take off PPE, including gloves


	The Raw Materials of Biotechnology
	10%
	3.5.10. Differentiate between types of viruses.

	· Microorganisms
· Pathogen
· Virus
· Capsid
· Envelope
	· Food Safety Sleuths- Food Safety Specialist
· Microbes – They're Everywhere 


	DNA Structure and Function
	15%
	3.6.3. Model, predict and diagram the three-dimensional shape, types of bonds (covalent and hydrogen bonds) and antiparallel nature of DNA.
3.6.8. Analyze DNA using common laboratory techniques (e.g. DNA isolation, gel electrophoresis, restriction enzyme digest, Southern Blotting, Northern Blotting).
3.6.19. Define genetically modified organisms and explain their impact on society.
	· Genetically Modified Organisms (GMO)
· Covalent bonds
· Hydrogen bonds 
· Deoxyribonucleic acid (DNA)
· DNA Extraction 
· DNA Isolation
· Genetic Engineering 
	· Create 3D models of bonds using playdough
· DNA: Expressions in Agriculture
· Are there ingredients from GE Plants in my Food?
· DNA Extraction Lab
· Research pros and cons of genetically modified food ingredients in products
· Complete the Read a Gel practicum from the Agricultural Biotechnology CDE

	Punnett Squares
	10%
	3.6.1. Use a Punnett square to predict and explain Mendel’s Laws, genotype and phenotype.
3.6.18. Describe artificial selection and how it is used in plant and animal breeding.

	· Genotype
· Phenotype
· Punnett square
· Artificial Selection
· Allele
· Heterozygous
· Homozygous
· Dominant
· Recessive
· Selective Breeding
· Heritability

	· Practice edible Punnett squares with candy 
· Practice Punnett squares by rolling dice or flipping a coin to determine genotype
· Selectively  Breeding Sheep: Punnet Square Practice
· Applying Heredity Concepts 
· Calf or Sheep Genetics: Analyzing Selective Breeding Techniques and Trait Probability

	From Test Tube to Table
	10%
	3.3.1. Prepare and interpret labels for chemicals, supplies and equipment.
3.3.2. Use chemical references to identify hazards associated with handling and storing chemicals.
3.3.6. Identify and describe the purpose of common laboratory equipment.
3.3.7. Select personal protective equipment for various laboratory protocols.

	· Beaker
· Erlenmeyer Flask
· Forceps
· Graduated Cylinders
· Compound microscope
· Electronic Balance
· Hot Plate
· Petri Dishes 
· Test Tubes
	· Practice reading common chemical labeling symbols, like equipment manuals and fire diamonds
· Create equipment flip books using items from the identification portion of the Agricultural Biotechnology CDE


	Biotechnology Research and Analysis
	10%
	3.1.1. Design a research plan, including the significance of the problem, purpose, hypotheses, objectives, appropriate controls, independent variables, dependent variables, methods of study and a list of materials.
3.1.2. Examine sources for credibility.
3.1.3. Apply sampling methods that appropriately represent the population and implement procedures for systematic data collection.
3.1.11. Draw conclusions based on observations and data analyses, recognizing that experimental results must be open to the scrutiny of others.
	· Hypothesis 
· Control Group
· Independent Variables
· Dependent Variables
· Credibility
· Population
· Observations
· Data
· Sample Size
· Peer Review
· Bias
	· Plan and conduct an Agriscience Fair project
· Drawing Conclusions 
· Practicing the Scientific Method
· Research in Agriculture


	Supervised Agricultural Experiences 
	3%
	1.1.2. Identify the scope of career opportunities and the requirements for education, training, certification, licensure, and experience. 
1.2.1. Extract relevant, valid information from materials and cite sources of information.  
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.  


	· SAE (Supervised Agricultural Experience)
· Exploratory
· Placement
· Entrepren-eurship
· Research
· Inventory
· Investment
	· SAE projects
· National FFA SAE Videos and Lesson Plans
· Career Success Lessons - National FFA Handbook Advisor’s Guide



	FFA
	2%
	1.2.2. 	Deliver formal and informal presentations.
1.2.5.     Communicate information (e.g., directions, ideas, vision, workplace expectations) for an intended audience and purpose.
1.2.7. 	Use problem-solving and consensus building techniques to draw conclusions and determine next steps.
	· Agricultural Education
· National FFA Organization
· Teamwork
· Leadership
· Alumni 
· Honorary
· FFA Degrees
· Communication

	· Teamwork activities
· Greenhand Quiz CDE
· National FFA Student Handbook Advisor’s Guide – What is FFA?
· FFA New Horizons – Teaching Guide & Digital Lessons
· Foundational Life Skills Lessons 







FFA Opportunities for Middle School Students: 
Application-Based Award Programs:
Agriscience Fair
Discovery FFA Degree
National Chapter Award 
Career Development Events:
Career Exploration Career Development Events
Career Conversation
Career Exploration Presentation
Career Quiz Bowl
Impact of Agriculture 
Creed Speaking Career Development Event
Greenhand Quiz Career Development Event
Novice Parliamentary Procedure Career Development Event
Leadership Events:
Ohio FFA Leadership Nights
State FFA Convention
National FFA Convention
Local Events and Programs:
Chapter Awards Ceremonies
Chapter FFA Meetings
Community Initiatives
FFA Week Celebrations
Local Programs
Supervised Agricultural Experiences
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