
Suggested Outline     
Physical Science Applications in Agriculture 
(fulfills lab science university entrance requirement)
Grade Level:  11 & 12  

Length of Course:  Year

                     
Credit: 1 Unit

Course Description (ISBE ID: 18449A002): This course is designed to reinforce and extend students understanding of physical science and the scientific process by associating scientific and math principles and concepts with relevant applications in agriculture.  Topics of study are in the areas of scientific investigations, environmental/natural resource systems, agricultural production systems, agricultural structural systems, energy and power systems, agricultural mechanics and machine systems, and food processing systems.  The course will be valuable preparation for further education and will increase the relevance of science through the applied setting of agriculture by enhancing literacy in science and the scientific process.  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
	5 hours

	B2-4
	FFA Chapter Leadership
	

	B2-5
	Community Development Through FFA
	

	

	UNIT C. Supervised Agricultural Experiences

	Problem Area 5: Understanding SAE’s

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

	Lesson Number
	Lesson Title
	Hours of Instruction

	C1-1
	Understanding the Benefits of an SAE Program
	3 hours


	C1-4
	Maintaining Your SAE Program
	

	C1-5
	Year-End Closing of SAE Records
	

	

	UNIT D. Communication Skills

	Problem Area 3: FFA Meetings

	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
	5 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
	

	
	
	

	PSAA – Physical Science Applications in Agriculture

	UNIT A. Scientific Investigations

	Problem Area 1: Tools and Methods of Scientific Investigation in Agriculture

	Lesson Number
	Lesson Title
	Hours of Instruction

	A1-1
	Mechanization: A Product of Agricultural Research
	20 hours

	A1-2
	Science Principles: The Foundation for Agricultural Research
	

	A1-3
	Designing and Conducting Agricultural Research
	

	A1-4
	Reporting Agricultural Research
	

	A1-5
	Using Scientific Measurement
	

	A1-6
	Uniform and Non-uniform/Linear and Nonlinear Relationships                    
	

	A1-7
	Safety in the PSAA Laboratory
	

	A1-8
	Tools and Equipment in the Laboratory
	

	UNIT B. Physical Science Systems

	Problem Area 1: Environmental/Natural Resource Systems

	Lesson Number
	Lesson Title
	Hours of Instruction

	B1-1
	Water Testing and Treatment 
	20 hours


	B1-2
	Factors Affecting Nitrates in Groundwater
	

	B1-3
	Raindrop Erosion
	

	B1-4
	Surface Drainage: Slope and Velocity of Overland Flow
	

	B1-5
	Sedimentation Test of Soil Texture
	

	B1-6
	Bulk Density of Soil
	

	B1-7
	Soil-Water Relationships: Permeability and Drainability
	

	B1-8
	Soil-Water Relationships: Hydraulic Conductivity
	

	B1-9
	Soil-Water Relationships: Microirrigation
	

	Problem Area 2: Agricultural Production Systems

	Lesson Number
	Lesson Title
	Hours of Instruction

	B2-1
	Conducting Soil Tests
	10 hours

	B2-2
	Testing Common Substances for pH
	

	B2-3
	Chemical Applications: Control of Drift
	

	B2-4
	Site Specific Crop Management Systems—GPS/GIS
	

	

	Problem Area 3: Agricultural Structural Systems

	Lesson Number
	Lesson Title
	Hours of Instruction

	B3-1
	Psychrometrics: Air, Water Vapor, Temperature Relationships            
	20 hours

	B3-2
	Construction Materials: Bulking of Sand
	

	B3-3
	Force: Tension, Compression, Shear, and Torsion
	

	B3-4
	Loads and Loading: Designing a Free Span Structure
	

	B3-5
	Heat Treatment of Steel
	

	B3-6
	Specific Heat
	

	B3-7
	Thermal Conductivity, Thermal Expansion, and Distortion
	

	B3-8
	Evaporative Cooling
	

	B3-9
	Heat Transfer: Cost of Heating Versus Cost of Insulation
	

	Problem Area 4: Energy and Power Systems

	Lesson Number
	Lesson Title
	Hours of Instruction

	B4-1
	Generating an Electromotive Force
	30 hours

	B4-2
	Controlling Electrical Current: Circuits, Conductors, and Insulators                          
	

	B4-3
	Resistance in Series and Parallel Circuits
	

	B4-4
	Lubricating Oils: Viscosity and Temperature
	

	B4-5
	Pressure-Volume Relationships: Boyle’s Gas Law
	

	B4-6
	Mechanical Power Transmission
	

	B4-7
	Hydraulic Power Transmission
	

	B4-8
	Machine Performance Efficiencies
	

	B4-9
	Alternative Energy Sources
	

	B4-10
	Sound
	

	B4-11
	Optics
	

	Problem Area 5: Agricultural Mechanics and Machine Systems

	Lesson Number
	Lesson Title
	Hours of Instruction

	B5-1
	Moving and Lifting With Simple Machines
	15 hours

	B5-2
	Fasteners
	

	B5-3
	Safe Handling and Loading: Balance and Center of Gravity
	

	B5-4
	Chemical Applications: Calibration and Metering
	

	B5-5
	Corrosion and Rust Removal
	

	
	
	

	UNIT C. Food Science

	Problem Area 1: Handling and Storing Plant Products

	Lesson Number
	Lesson Title
	Hours of Instruction

	C1-1
	Testing for Carbohydrates, Fats, and Proteins     
	10 hours

	C1-2
	Oxidative Rancidity
	

	C1-3
	Controlling Molds with Food Additives
	

	C1-4
	Testing for Food Additives
	

	C1-5
	pH and Fermentation
	

	C1-6
	Enzymatic Browning
	

	

	Problem Area 2: Processing Animal Products

	Lesson Number
	Lesson Title
	Hours of Instruction

	C2-1
	The Science of Curing Meats
	20 hours

	C2-2
	Curing Ingredients in Meat Products
	

	C2-3
	Water Binding in Meat
	

	C2-4
	Salt as a Food Preservative
	

	C2-5
	Pasteurized Milk as an Ecological System for Bacteria
	

	C2-6
	Souring Milk
	

	C2-7
	Yogurt Production
	

	Problem Area 3: Agricultural Processing Systems

	Lesson Number
	Lesson Title
	Hours of Instruction

	C3-1
	Viscosity: Fluid Food Rheology
	20 hours

	C3-2
	Soils Food Rheology: Tomatoes
	

	C3-3
	Rapid Chilling of Meat Products
	

	C3-4
	Algin Worms
	

	C3-5
	Chemistry of Popcorn
	

	C3-6
	Testing for Vitamin C in Foods
	

	C3-7
	Pressure and Boiling Point
	

	C3-8
	Making Cheese
	

	C3-9
	Making Ice Cream
	

	
	
	

	TOTAL HOURS
	180


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.

PAGE  
Physical Science Applications in Agriculture                                        1                                                                  May 2016

