
[image: image1.png]cuissroom
IRSTRUCTION





Agricultural Biotechnology

CLASSROOM INSTRUCTION

Grade Level:  11 & 12  

Length of Course:  Semester
                     
Credit: ½ Unit

Course Description (ISBE ID:18308A001): This course examines the agricultural applications of biotechnology, the use of living organisms to solve problems or make useful products. Applications include technologies used in bioprocessing, cell/tissue culture, genetic and protein engineering. Specific units of instruction include: impacts of biotechnology, genetics, and biotechnology in plant, animal, and microbial science.  Improving computer and workplace skills will be a focus.  Participation in FFA student organization activities and Supervised Agricultural Experience (SAE) projects is an integral course component for leadership development, career exploration and reinforcement of academic concepts.

The following lessons can be found at: www.mycaert.com. Please contact your local FCAE Program Advisor for login information. 

	AFNR – Agriculture, Food and Natural Resources (FFA/SAE/Leadership)

	UNIT B. FFA

	Problem Area 2: Student, Chapter, and Community Development Through FFA

(Should be taught at appropriate times throughout the year.)

	Lesson Number
	Lesson Title
	Hours of Instruction

	B2-2
	Opportunities in FFA
	3 hours

	B2-4
	FFA Chapter Leadership
	

	B2-5
	Community Development Through FFA
	

	
	
	

	

UNIT C. Supervised Agricultural Experiences

	Problem Area 1: Supervised Agricultural Experiences

(Should be taught at appropriate times throughout the year.)

	Lesson Number
	Lesson Title
	Hours of Instruction

	 C1-1
	Understanding Benefits of an SAE Program
	2 hours

	C1-4
	Maintaining Your SAE Program
	

	C1-5
	Year-End Closing of SAE Records
	

	
	
	

	

	UNIT D. Communication Skills

	Problem Area 1: Introduction to Communications

	Lesson Number
	Lesson Title
	Hours of Instruction

	D1-1
	Introduction to Communication
	2 hours

	D1-2
	Effective Communication Techniques
	

	
	
	

	ABR - Agribusiness

	UNIT B. Starting and Operating an Agribusiness

	Problem Area 6: Record Keeping and Financial Management of an Agribusiness

	Lesson Number
	Lesson Title
	Hours of Instruction

	B6-1
	Record Keeping
	3 hours

	B6-2
	Assets and Liabilities
	

	B6-3
	Calculating Net Worth
	

	B6-8
	Maintaining an Inventory of Assets
	

	B6-9
	Maintaining Inventory Records
	

	B6-10
	Calculating Depreciation
	

	
	
	

	BTS – Biotechnology Systems

	UNIT A. Recognize the Historical, Social, Cultural and 

Potential Applications of Biotechnology

	Problem Area 1: Identifying Major Innovations, Historical Developments,                               and Potential Applications of Biotechnology in Agriculture

	Lesson Number
	Lesson Title
	Hours of Instruction

	A1-1
	Exploring Biotechnology and Its History 
	4 hours


	A1-2
	Exploring the Current and Future Applications of Biotechnology in Agriculture
	

	A1-3
	Identifying Career Opportunities in Agricultural Biotechnology                               
	

	Problem Area 2: Recognizing Ethical, Legal, Social and Cultural Issues 

Relating to Biotechnology

	Lesson Number
	Lesson Title
	Hours of Instruction

	A2-1
	Examining Regulatory Issues and Agencies Associated With Biotechnology
	12 hours


	A2-2
	Evaluating Ethical, Legal, Social, and Cultural Biotechnology Issues
	

	A2-3
	Investigating Bioethics
	

	A2-4
	Exploring the Procedures Involved in Bringing Biotech Products to Market
	

	

	Unit B. Demonstrate Laboratory Skills as Applied to Biotechnology

	Problem Area 1: Conducting Scientific Investigations in Agriculture

	Lesson Number
	Lesson Title
	Hours of Instruction

	B1-1
	Designing and Conducting Research
	10 hours


	B1-2
	Reporting Agricultural Research
	

	B1-3
	Developing AgriScience Fair Projects
	

	B1-4
	Using Scientific Measurement
	

	B1-5
	Practicing Safety in the Laboratory
	

	B1-6
	Maintaining and Interpreting Biotechnology Laboratory Reports
	

	Problem Area 2: Operating Biotechnology Laboratory Equipment 

According to Standard Procedures

	Lesson Number
	Lesson Title
	Hours of Instruction

	B2-1
	Operating Laboratory Equipment and Measurement Devices
	2 hours


	B2-2
	Using the Microscope
	

	Problem Area 3: Safely Managing Biological Materials, Chemicals, 

and Wastes in the Laboratory

	Lesson Number
	Lesson Title
	Hours of Instruction

	B3-1
	Using Aseptic Techniques in the Biotechnology Laboratory
	4 hours


	B3-2
	Preparing Solutions, Reagents, and Buffers
	

	B3-3
	Managing Stocks of Biological and Chemical Materials
	

	B3-4
	Managing Laboratory Wastes
	

	B3-5
	Preparing ad Maintaining Biological Media
	

	Problem Area 4: Preforming Microbiology, Molecular Biology, Enzymology, 

and Immunology Procedures

	Lesson Number
	Lesson Title
	Hours of Instruction

	B4-1
	Exploring Microbiology
	18 hours


	B4-2
	Working with Cell Cultures
	

	B4-3
	Exploring Molecular Biology
	

	B4-4
	Performing Electrophoresis
	

	B4-5
	Working with DNA and RNA 
	

	B4-6
	Investigating Enzymes and Proteins
	

	B4-7
	Exploring Antibodies and Antigens
	

	B4-8
	Detecting Microbes
	

	
	
	

	Unit C. Demonstrate the Application of Biotechnology to Agriculture, Food, 
                and Natural Resources (AFNR)

	Problem Area 1: Applying Biotechnology to Plant Systems

	Lesson Number
	Lesson Title
	Hours of Instruction

	C1-1
	Recognizing Selective Plant Breeding Processes
	8 hours


	C1-2
	Examining the Genetic Modification of Plants
	

	C1-3
	Performing Micropropagation
	

	Problem Area 2: Applying Biotechnology to Animal Systems

	Lesson Number
	Lesson Title
	Hours of Instruction

	C2-1
	Exploring Animal Genetics and Probability
	8 hours


	C2-2
	Examining the Genetic Modification of Animals
	

	C2-3
	Applying Biotechnology to Animal Hormones
	

	C2-4
	Using Biotechnology to Improve Animal Health
	

	Problem Area 3: Applying Biotechnology to Food Products and Processing Systems

	Lesson Number
	Lesson Title
	Hours of Instruction

	C3-1
	Using Fermentation in Food Processing
	2 hours


	C3-2
	Using Enzymes in Food Processing
	

	Problem Area 4: Applying Biotechnology to Environmental Service Systems

	Lesson Number
	Lesson Title
	Hours of Instruction

	C4-1
	Applying Biotechnology to Bioremediation
	3 hours



	C4-2
	Using Microorganisms to Treat Human and Animal Wastes
	

	C4-3
	Using Microorganisms to Treat Industrial Chemical Waste
	

	Problem Area 5: Applying Biotechnology to Natural Resource Systems

	Lesson Number
	Lesson Title
	Hours of Instruction

	C5-1
	Recognizing the Role of Biotechnology and Biodiversity
	2 hours

	Problem Area 6: Applying Biotechnology to the Production of Bioenergy

	Lesson Number
	Lesson Title
	Hours of Instruction

	C6-1
	Obtaining Energy from Biomass
	3 hours


	C6-2
	Distinguishing Bioenergy Production Processes
	

	Problem Area 7: Applying Biotechnology to Aquatic Systems

	Lesson Number
	Lesson Title
	Hours of Instruction

	C7-1
	Determining Biotechnology Applications with Aquatic Systems
	2 hours

	Problem Area 8: Applying Biotechnology to Industrial Processes

	Lesson Number
	Lesson Title
	Hours of Instruction

	C8-1
	Using Biotechnology in Industrial Processes
	2 hours

	
	
	

	TOTAL HOURS
	90 


This is a suggested outline of instruction.  Teachers should use it as a guide in developing a course outline for their local situation.  It is advised that a minimum of 60-70% of the lessons found in this outline appear in the outline developed for the local situation.

FFA LEADERSHIP

Membership: 
Members must pay dues, or be members of an affiliated chapter, and are eligible for all activities, with the exception of those specifically restricted in the rules. Please reference your local FFA Constitution and By-Laws to determine how FFA Membership is conducted in your local chapter.

Degrees: 
The local chapter will award Chapter FFA Degrees to 10th and 11th grade members enrolled in an approved agriculture education class taught by a certified teacher. Members enrolled in 11th and 12th grade are also eligible for the Illinois FFA State Degree if minimum qualifications are met. For more information on FFA Degrees, please visit https://ffatest.ffa.org/participate/awards/state-and-chapter-degrees 

Leadership & Career Development Events: 

Members are eligible to participate in career and leadership development events at the section, district, state and national levels. For more information about these events in Illinois, visit http://iavat.weebly.com/career-development-events1.html 
SUPERVISED AGRICULTURAL EXPERIENCE 

Members are able to complete Supervised Agricultural Experience (SAE) records and compete for the honors through proficiency awards and degrees. To learn more about SAEs, visit http://exploresae.com. 

PACE FRAMEWORK ALIGNMENT
A student (11th Grade) should be supported to: 

· Revisit the career survey
· Participate in a mock job interview 
· Create a resume and personal statement 
· Identify an internship opportunity related to the CP 
· Determine readiness for college-level coursework in math/ELA and enrollment in either “catch up” or “speed up” course 
· Complete or enroll in at least one early college credit opportunity 
· Attend a college fair 
· Visit at least 3 PS institutions 
· Take at least one college entrance exam 
A student (11th Grade) should know: 
· Application deadlines, test timing, cost, and preparation for industry-based certiﬁcation for CP 
· Career attributes related to career interests 
· Entrance requirements, including application deadlines, for expected PS programs of study 
· 3-5 match schools, one safety, one reach school for PS program of study 
· Negative impact of remediation on PS goals 
· Financial aid deadlines for chosen PS options
By 12/31 of 12th grade a student should have: 
· Completed 3 or more admissions applications to PS institutions 
· Met with a school counselor to ensure all steps in the PS admissions process are completed on time Attended a FAFSA completion workshop 
· Completed the FAFSA 
By the end of 12th grade a student should be supported to: 
· Address any remedial needs in math/ELA 
· Obtain an internship opportunity related to the CP 
· If applicable, receive industry-based certiﬁcation(s) related to the CP 
· Complete one or more team-based challenges or projects related to the CP 
· Attend a ﬁnancial aid award letter workshop 
A (12th Grade) student should know: 
· How CP courses and experiences articulate to degree programs at PS options 
· Estimated cost of each PS option 
· Affordability of PS options in relation to expected entry-level career salary and anticipated debt 
· Terms and conditions of any scholarship or loan
To view the full PaCE Framework click here.
PAGE  
Agricultural Biotechnology 
                 
1                                                      September 2018

