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Curriculum Framework

COURSE: 02.461 Physical Science Applications in Agriculture

Course Description:

This laboratory course is designed to prepare students to apply scientific knowledge to current applications in physical science as it relates to agricultural practices.

UNIT 0:

Introduction to Physical Science Applications in Agriculturetc \l1 "UNIT 0:

Introduction to Physical Science Applications in Agriculture
OBJECTIVE:
Students shall become oriented to the comprehensive program of agricultural education, learn to work safely in the agriculture lab and work sites, demonstrate selected competencies in leadership through the FFA and agricultural industry organizations, and develop plans for a supervised agricultural experience program.

QCC: 
175, 177, 178, 179


LESSON        :
Orientation to Agriculture Education, FFA, and You

LESSON        :
Supervised Agricultural Experience Programs

LESSON        :
Leadership and Personal Development

LESSON        :
Leadership and Personal Development

LESSON        :
Leadership and Personal Development

LESSON        :
General Safety in Agriculture Education
LESSON        :
Reading- Three Level Study Guide

LESSON        :
Reading- Comprehending Procedures

LESSON        :
Reading- Cloze Reading

LESSON        :
Reading- Know; Want to Know; Learned

LESSON        :
Self Selected Vocabulary

LESSON        :
Letter Writing

LESSON        :
Resume and Cover Letter

UNIT 1:

Tools and Methods of Science

OBJECTIVE:
Students will identify the  processes of scientific research, demonstrate how to summarize research data and make reports of research findings.


LESSON 1:
Conducting Experiments

QCC:
175, 180, 181

OBJECTIVES: 

 
The student will be able to:

1. 
Identify the steps in planning and designing experimental. research projects.

2.
Describe the terms associated with experimental research.

3. 
Illustrate how the research process is applied to laboratory or field experiments.

4. 
Identify the steps required when conducting experimental research.

LESSON 2:
Summarizing and Interpreting Data

QCC:
175, 180, 181

OBJECTIVES: 

 
The student will be able to:

1. 
Apply the unit factor conversion method used in problem solving.

2. 
Utilize how the unit factor method is used to solve physical science problems in agriculture.

3. 
Construct charts and graphs to explain research findings.

4. 
Differentiate between continuous data differ from discrete data.

5. 
Demonstrate the best matches for a given data set. 

6. 
Illustrate the use of linear and nonlinear relationships to explain research findings.

LESSON 3:
Reporting Research

QCC:
175, 180, 181

OBJECTIVES: 

The student will be able to:

1. 
Identify the major parts of a research report.

2. 
Illustrate how to prepare a research report.

3. 
Recognize the difference between findings, conclusions, and recommendations.

4. 
Demonstrate how to use the results of completed research projects.


UNIT 2:

Natural Resource Systems

OBJECTIVE:
Students will identify natural resources used and managed in agriculture.


LESSON 1:
Water Quality

QCC:
 175, 180, 182

OBJECTIVES: 

 
The student will be able to:

1. 
Describe how pollutants move through soils and enter groundwater.

2. 
Describe how surface waters become contaminated from agricultural practices.

3. 
Demonstrate how soil type affects the movement and purity of groundwater.

4. 
Describe why nitrates are detrimental to aquatic life.

5. 
Describe why some pesticides and fertilizers are potentially more hazardous to groundwater quality than others.

6. 
Illustrate the hydrologic cycle.

7. 
Illustrate how some soil management practices have a direct impact on water quality.

8. 
Determine the quality of freshwater.

LESSON 2:
Erosion Control

QCC:
 175, 180, 182, 189

OBJECTIVES: 

 
The student will be able to:

1. 
Describe rainfall patterns .

2. 
Illustrate how rainfall rate and runoff are related.

3. 
Use rainfall data to predict farming practices.

4. 
Collect rainfall and plot seasonal and yearly patterns.

5. 
Describe erosion as it affects agricultural production.

6. 
Demonstrate raindrop impact and its affects on soils.

7. 
Demonstrate the effect of slope, wind, surface condition, vegetative cover, and mulches have on raindrop erosion.

8. 
Demonstrate the relationship between slope and velocity of water in an open channel.

9.
Demonstrate how roughness affects water velocity.

10.
Describe the factors that affect erosion by wind.

LESSON 3:
Soil and Water Relationships

QCC:
 175, 180, 182, 189

OBJECTIVES: 

 The student will be able to:

1. 
Define soil texture.

2. 
Define bulk density.

3. 
Demonstrate water holding capacity.

4. 
Demonstrate the relationship between soil texture and water movement and water holding capacity.

5. 
Demonstrate the effect of texture, density, and porosity on permeability/infiltration rates.

6. 
Demonstrate how soil properties impact soil-water relationships.

LESSON 4:
Water Management

QCC:
 175, 180, 182, 189

OBJECTIVES: 

 
The student will be able to:

1. 
Define water management.

2. 
Define the role conservation plays in water management.

3. 
Define water application efficiency.

4. 
Illustrate surface area, temperature, relative humidity, and wind effect on evaporation. 

5. 
Demonstrate how water management can improve water application efficiency.

6. 
Measure water for hardness qualities demonstrate how it can be effectively treated.

7. 
Describe the role water treatment plays in water management.

LESSON 5:
Land Surveys, Methods and Equipment

QCC:
 175, 180, 185, 189

OBJECTIVES: 

 
The student will be able to:

1. 
Interpret soil survey maps.

2. 
Utilize soil survey information to make management decisions.

3. 
Identify survey methods and procedures.

UNIT 3:

Production Systems

OBJECTIVE:
The student will identify the types of production systems and demonstrate how these systems affect Agricultural production.


LESSON 1:
Soil Fertility and Nutrient Uptake

QCC:
 175, 180, 182

OBJECTIVES: 

 
The student will be able to:

1. 
Describe why most soils are deficient in essential plant nutrients.

2. 
Describe how plants remove nutrients from the soil.

3. 
Describe why some nutrients are readily lost from the root zone.

4. 
Determine nutrient availability.

5. 
Describe why soils become acidic.

6. 
Demonstrate how commercial fertilizers lower soil pH.

7. 
Demonstrate how lime will raise soil pH.

8. 
Demonstrate how soil pH affects nutrient availability.

LESSON 2:
Moisture Management and Microirrigation

QCC:
 175, 180, 182

OBJECTIVES: 

 
The student will be able to:

1. 
Describe transpiration, evaporation, and evapotranspiration.

2. 
Determine transpiration, evaporation, and evapotranspiration rates. 

3. 
Demonstrate the factors that affect evapotranspiration.

4. 
Demonstrate a wetted pattern.

5. 
Demonstrate how application rate affects infiltration rate and wetted pattern for differing soil types and textures.

6. 
Describe how application rate and wetted pattern affects design decisions such as location, size, and spacing of emitters.

7. 
Describe how evapotranspiration rates, infiltration rates, water holding capacities, and wilting point of the plant affect irrigation scheduling.

8. 
Demonstrate why microirrigation is an effective moisture management practice.

LESSON 3:
Chemical Application Systems

QCC:
 175, 180, 189

OBJECTIVES: 

 
The student will be able to:

1. 
Demonstrate the effect of pressures on flow rate.

2. 
Describe drift.

3. 
Demonstrate the effect of sprayer pressure on drift.

4. 
Demonstrate the effect of droplet size on drift.

5. 
Demonstrate the effect of sprayer pressure on droplet size.


UNIT 4:
Agricultural Structure Systems and Environmental Control

OBJECTIVE:
Students will identify the properties of structural materials and environmental factors that  affect Agricultural Structures.


LESSON 1:
Physical Properties of Materials

QCC:
 175, 180, 186

OBJECTIVES: 

 
The student will be able to:

1. 
List the physical properties that make a material suitable for construction purposes.

2. 
Compare the densities of different species of wood.

3. 
Compare the stiffness of different species of wood.

4. 
Compare the elasticity of different species of wood.

5. 
Compare nail holding ability of different species of wood.

6. 
Compare shear strength of different species of wood.

7. 
Compare the densities of wood to the density of steel and concrete.

8. 
Compare the stiffness of wood to the stiffness of steel and concrete.

9.
Compare the physical properties of metal including hardness, toughness, brittleness, conductivity, thermal expansion and tensile strength.

10.
Describe the physical properties of concrete.

LESSON 2:
Loads and Loading

QCC:
 175, 180, 188

OBJECTIVES: 

 
The student will be able to:

1. 
Describe the types of loads structural members must withstand.

2. 
Describe how environmental conditions influence loads.

3. 
Calculate load strengths of various building materials.

4. 
Compare uniform load to concentrated load strengths of various building materials.

5. 
Test the load strengths of various building materials.

LESSON 3:
Psychrometrics: Air, Water Vapor, Light and Temperature Relationships

QCC:
 175, 180, 188

OBJECTIVES: 

 
The student will be able to:

1. 
Describe the influences of the air on  physical characteristics of wood building materials.

2. 
Describe water vapor influences on  the physical characteristics of wood building materials.

3. 
Describe atmospheric temperature influences on  the physical characteristics of wood building materials.

4. 
Compare moisture influences on various building materials.

5. 
Calculate the temperature effects of expansion on steel, aluminum, and concrete.

6.
Describe the different types of light.

7.  Measure light intensity.

8.
Demonstrate light influences on plants and animals.

LESSON 4:
Heat Transfer 

QCC:
 175, 180, 188

OBJECTIVES: 

 
The student will be able to:

1. 
Describe the different methods of heat transfer.

2. 
Calculate the rates of heat transfer based on different types of material.

3. 
Measure rate of heat transfer for various materials.

LESSON 5:
Structural Design

QCC:
 175, 180, 188

OBJECTIVES: 

 
The student will be able to:

1. 
Describe different types of building designs.

2. 
Evaluate different designs for appropriateness for application.

3. 
Design a structure based on given criteria.

4. 
Construct a building  using established design criteria.

5. 
Identify different types and methods building assembly.

6. 
Evaluate the appropriateness of different types of building assembly.

7. 
Assemble structures using different techniques and evaluate the effectiveness. 

LESSON 6:
Analysis of Structural Designs

QCC:
 175, 180, 188

OBJECTIVES: 

 
The student will be able to:

1. 
Identify the factors that influence building designs.

2. 
Analyze structures and evaluate the designs based on established criteria.

LESSON 7:
Fasteners

QCC:
 175, 180, 188

OBJECTIVES: 

 
The student will be able to:

1. 
Describe the different types of fasteners.

2. 
Demonstrate the holding ability of various fasteners.

3. 
Evaluate the efficiency of various fasteners.

LESSON 8:
Temperature Management in Agricultural Structures

QCC:
 175, 180, 188

OBJECTIVES: 

 
The student will be able to:

1. 
Describe how temperature is influenced in controlled environments.

2. 
Describe how temperature sensing devices work.

3. 
Demonstrate how changes in temperature influence plant  and animal production.

LESSON 9:
Moisture Control in Agricultural Structures

QCC:
 175, 180, 188

OBJECTIVES: 

 
The student will be able to:

1. 
Describe moisture in controlled environments.

2. 
Describe moisture sensing devices changes.

3. 
Demonstrate how moisture changes as these influence plant and animal production.


UNIT : 5

Energy and Power Systems 

OBJECTIVE:
The student will identify energy and power sources, and how to efficiently transmit in agricultural processes.



LESSON 1: 
Energy and Energy Measurement 


QCC:
175,180,182 

OBJECTIVES:

The student will be able to:

1.
Identify the various types of energy sources.

2.
Compute the quantity of energy used in agricultural applications.

3.
Measure the energy produced from various sources.
LESSON 2:
Force Speed and Horsepower

QCC:
175,180,182 

OBJECTIVES: 

 
The student will be able to:

1.
Define energy, force, work, power, horsepower, and torque.

2.
Define conservation of energy.

3.
Measures engine torque.

4.
Measures engine speed.

5.
Demonstrate types of power applications in agriculture.

6.
Calculate engine power measurements.

7.
Describe the concept of efficiency.

8.
Calculate mechanical efficiency.

9.
Calculate volumetric efficiency.

10.
Calculate engine fuel efficiency.

LESSON 3:
Power Systems

QCC:
175,180,182

OBJECTIVES: 

 
The student will be able to:

1. 
Define power systems.

2.
Categorize power systems according to the type of power produced.

LESSON 4:
Thermodynamics of Internal Combustion

QCC
175,180,187

OBJECTIVES:
The student will be able to:

1.
Define thermodynamics and internal combustion.

2.
Demonstrate the use of internal combustion in both the agricultural and non agricultural industries.

LESSON 5:
Gasoline Engine Theory and Principles

QCC:
 175, 180, 187

OBJECTIVES: 

 
The student will be able to:

1. 
Identify gasoline engines by design features unique to gasoline engines.

2. 
Describe the relationship between ignition, carburetion, and compression.

3. 
Describe the function of a governor.

4. 
Illustrate the different types governors.

5. 
Describe the importance of the fuel-air ratio in gasoline engines.

6. 
Define displacement, compression ratio, piston, bore, and stroke.

7. 
Demonstrate the function of the electrical system.

8. 
Compare theoretical power to PTO power.

9.
Recognize the parts of a gasoline as a fuel source.

10.
Describe the advantages of gasoline as a fuel source.

11.
Describe the characteristics of different grades of gasoline.

LESSON 6:
Diesel Engine Theory and Principles

QCC:
 175, 180, 182

OBJECTIVES: 

 
The student will be able to:

1. 
Identify diesel engines by design features unique to diesel engines.

2.
Describe the relationship between temperature and compression.

3.
Describe the function of an injection pump.

4.
Illustrate the different types of injection nozzles.

5.
Describe the importance of the fuel-air ratio in diesel engines.

6.
Define displacement, compression ratio, piston, bore, and stroke.

7.
Describe the function of the electrical system on a diesel engine.

8.
Compare theoretical power to PTO power.

9.
Recognize the parts of a diesel engine fuel system.

LESSON 7:
Characteristics of Electricity

QCC:
 175, 180, 184

OBJECTIVES:

The students will be able to:

1.
Use Ohm=s law to solve unknown properties of electrical circuits.

2.
Illustrate electron flow.

3.
Demonstrate how electricity is generated.

4.
Illustrate ten safety precautions to follow when working with electricity.

LESSON 8:
 Physical Properties of Electrical Circuits

QCC:
 175, 180, 184

OBJECTIVES: 

 
The student will be able to:

1. 
Define conductors, insulators, devices, fixtures, boxes, and panels.

2. 
Compare physical properties of electrical conductors.

3. 
Demonstrate amperage, voltage, and resistance measurements using an electrical tester.

4. 
Demonstrate space requirements to heat generated for wire housing materials.

LESSON 9:
 Electric Motors as a Power Source 

QCC:
 175, 180, 184

OBJECTIVES: 

 
The student will be able to:

1. 
Describe the principles of operation of an electric motor.

2. 
Identify the components of an electric motor.

3. 
Classify electric motors by type .

4. 
Compare the efficiency of an electrical motor to other type of power sources.

5. 
Illustrate the safety features of an electric motor.

6. 
Demonstrate current draw of an electric motor.

LESSON 10:
Principles of Power Transmission in Agricultural Applications

QCC:
 175, 180, 182, 185

OBJECTIVES: 

 
The student will be able to:

1. Describe how conservation of energy explains horsepower, torque and revolutions per minute relationships.

2. Demonstrate mechanical advantage and how it differs with regard to speed versus torque in power transmission.

3. Define Pascal’s Law.

4.
Demonstrate how Pascal’s Law applies to fluid power transmission.







5. Describe how conservation of energy is demonstrated in fluid power transmissions.

6.
Demonstrate fluid power usage in agricultural applications.
7.
Describe pneumatic power.

8.
Identify the uses of pneumatic power in agricultural and non-agricultural applications.

9.
Illustrate the advantages of pneumatic power in agricultural applications.


UNIT 6:

Mechanics and Machine Systems

OBJECTIVE:
The student will identify simple machines, illustrate productivity enhancements and demonstrate agricultural production management.


LESSON 1:
Simple and Complex Machines

QCC:
 175, 180, 182, 185

OBJECTIVES: 

 
The student will be able to:

1. 
Describe the effects of lever design on effort.

2. 
Describe the effects of pulley design on effort.

3. 
Compare the lateral resistance of various wood fasteners.

4. 
Distinguish between levers by class.

5. 
Compare the mechanical advantage of fixed pulleys to moveable pulleys.

6. 
Demonstrate the effects of slope angle of incline planes on effort.

7. 
Use wedges to create mechanical advantage.

8. 
Illustrate how wedges are used to make screws and other fasteners.

9. 
Illustrate the combinations of simple machines utilized to perform complex operations.

10.
Describe the interactions of simple machines to complete multiple tasks.

LESSON 2:
Hitching and Loading

QCC:
 175, 180, 182, 185

OBJECTIVES: 

 
The student will be able to:

1. 
Describe the factors that affect stability.

2. 
Demonstrate the effects of center gravity on hitching heights.

3. 
Locate the center of gravity on a tractor.

4. 
Describe equilibrium and how it affects hitching points.

LESSON 3:
Calibration and Metering Application Equipment

QCC:
 175, 180, 185, 189

OBJECTIVES: 

 The student will be able to:

1. 
Discriminate between a mixture and a solution.

2. 
Mix solid and liquid materials at various concentrations and dilutions.

3. 
Interpret product label information.

4. 
Describe the difference between calibration and metering.

5. 
Identify the factors that affect gravity flow rates of solid materials common to agriculture.

6. 
Illustrate the effect of pressures on flow rate.

7. 
Demonstrate drift and the effect of pressure on drift.

8. 
Demonstrate how pressure affects droplet size.

9. 
Calculate spray and spreader rates.

10.
Calibrate a sprayer.

11.
Calibrate a broadcast spreader.

12.
Calibrate a band spreader.

LESSON 4:
 Agricultural Product Handling Equipment

QCC:
 175, 180, 185, 189

OBJECTIVES: 

 
The student will be able to:

1. 
Describe the aerodynamic properties of food and non food materials.

2. 
Describe the effect of the physical properties of plants on the performance of harvesting equipment.

3. 
Separate various products using aerodynamic principles.

4. 
Cut various products showing affects of cutting edge angle.. and force.

5. 
Construct augers and demonstrate the differences in efficiency of flit angles.

6. 
Separate various products using various processes such as sieving and vibration.

LESSON 5:
Material Joining Processes

QCC:
 175, 180, 186

OBJECTIVES:
The student will be able to:

1.
Describe the various metal joining processes.

2.
Arc weld mild steel.

3.
Metallic Inert Gas (MIG) weld mild steel.

4.
Fuse weld mild steel with oxygen and acetylene.

5.
Tungsten Inert Gas (TIG) weld Aluminum.

6.
Braze weld mild steel.


UNIT 7:
 
Processing Systems

OBJECTIVE:
Students will preserve, store, handle, prepare, and enhance agricultural commodities.


LESSON 1:
Freezing, Drying, Cooking and Preserving Food

QCC:
 175, 180, 185, 189

OBJECTIVES: 

 
The student will be able to:

1. 
Define freezing, drying, cooking, and preserving as used in food processing.

2. 
Demonstrate the procedures for freezing various food commodities.

3. 
Describe the chemical processes in drying food products.

4. 
Dry various food products.

5. 
Describe the physical property changes that take place when cooking food products.

6. 
Demonstrate preserving various food products.

LESSON 2:
Physical Properties of Food and Fiber

QCC:
 175, 180, 185, 189

OBJECTIVES: 

 
The student will be able to:

1. 
Define rheology.

2. 
Demonstrate the relationship between force and deformation.

3. 
Demonstrate viscosity.

4. 
Demonstrate how viscosity can be quantified.

5. 
Demonstrate why viscosity is important in the design of machinery and processing systems for fluid food products.

6. 
Define the physical properties of fiber crops.

7. 
Compare the handling techniques between food crops and fiber crops.

LESSON 3:
Chemical Processes and Processed Food

QCC:
 175, 180, 185, 189

OBJECTIVES: 

 
The student will be able to:

1. 
Demonstrate how thickening agents work.

2. 
Demonstrate how heat affects gelatin and other thickening agents.

3. 
Describe why calcium is added when making some gel-like foods.

4. 
Describe why an increase in system pressure raises the boiling point of a liquid.

5. 
Demonstrate how other factors affect the boiling point of a liquid.

6. 
Describe what causes the loss of Vitamin C in fruit juices.

7. 
Remove corn starch from corn kernels.

8. 
Describe why cornstarch can be used in a variety of food and industrial products.

9. 
Describe why some food products, like egg whites, thicken when heated.

LESSON 4:
Waste Management:  Composting/Bioremediation

QCC:
 175, 180, 185, 189

OBJECTIVES: 

 
The student will be able to:

1. 
Describe composting and bioremediation.

2. 
Illustrate the physical actions in composting.

3. 
Compost waste material.


UNIT 8:
DC Electrical Systems and Electronics in Agricultural Equipment

OBJECTIVE:
Students will identify the components of DC Electronic Systems and demonstrate their applications in Agricultural Equipment and Machinery.


LESSON 1:
Electrical Units and Ohms Law

QCC:
 175, 180, 184

OBJECTIVES: 

 
The student will be able to:

1. 
Use Ohm=s law to solve unknown properties of electrical circuits.

2.
Illustrate electron flow.

3.
Demonstrate how electricity is generated.

4.
Illustrate ten safety precautions to follow when working with electricity.

LESSON 2:
Voltage and Current Sources

QCC:
 175, 180, 184

OBJECTIVES: 

 
The student will be able to:

1. 
Describe the characteristics of voltage and the factors that influence voltage levels.

2. 
Describe the characteristics of batteries (rechargeable and non-rechargeable).

3. 
Demonstrate how voltage is created and regulated in a DC system.


LESSON 3:
Magnetic Circuits, Inductance, Electrostatics and Capacitance


QCC:……………………………………………………………………….175, 180, 184


OBJECTIVES:



The student will be able to:

1. 
Define basic terms associated with electronic circuits such as inductance, impedance, and capacitance.

2. 
Demonstrate how a magnetic field creates electricity.

3. 
Measure impedence, inductance, and capacitance in a DC system.

Unit 9:
  Precision Agriculture using Global Positioning Technology
OBJECTIVE:
Students will conduct precision agriculture using Global Positioning Techonology


LESSON 1:
Tools and Techniques in Precision Agriculture


QCC: ………………………………………………………………175, 180, 181, 188


OBJECTIVES:



The student will be able to:

1. 
Describe precision agriculture.

2. 
Describe the concept of global positioning using satellite technology.

3. 
Describe position correcting.

4. 
Describe receiver and transmitter relationships.

5. 
Use transmitters and receivers to collect data.

6.
Describe management philosophies in precision agriculture.

7.
Describe micro-application techniques.

8.
Describe scouting techniques.


LESSON 2:  Using GPS and Computer Software to make Management Decisions



QCC: ………………………………………………………………..175, 180, 181, 188



OBJECTIVES:




The student will be able to:

1. 
Use various software packages to generate producer information.

2. 
Evaluate the efficiency and appropriateness of various packages.

3. 
Make management decisions based of information generated.


LESSON 3:  Soil Mapping



QCC: ………………………………………………………………175, 180, 181, 188



OBJECTIVES:




The student will be able to:

1. 
Describe soil mapping and soil mapping techniques.

2. 
Describe how to take soil samples using the grid method.

3. 
Compare the reliability of random sampling to grid sampling.

4.
Use a mobile receiver and collect soil samples.

5.
Create field map showing sample locations.


LESSON 4:  Yield Monitoring



QCC: ………………………………………………………………..175, 180, 181, 188



OBJECTIVES:



The student will be able to:


1. 
Describe the principles of yield monitoring grains, cotton, peanuts, and other crops.

2. 
Illustrate the factors that influence reliability of yield monitors.





3. 
Demonstrate the principles of yield monitoring.

LESSON 5:  Weather and Environmental Monitoring



QCC: ………………………………………………………………175, 180, 181, 188



OBJECTIVES:




The student will be able to:

1. 
Describe the principles weather monitoring.

2. 
Use satellite technology to collect weather data.





3. 
Illustrate weather trends and patterns based on data collected


LESSON 6:
Variable Rate Application of Fertilizer, Water, Pesticides and Seed



QCC: ………………………………………………………………..175, 180, 181, 188



OBJECTIVES:



The student will be able to:

1. 
Describe the concept of variable rate application.

2. 
Demonstrate variable rate application of fertilizer, water, pesticides, and seed.

3. 
Monitor crop response to variable application of fertilizer, water, pesticides, and seed.


LESSON 7:
Insect Scouting and Pest Management



QCC: ………………………………………………………………175, 180, 181, 188



OBJECTIVE:



The student will be able to:

1. 
Describe the concept of scouting and pest management using GPS technology.

2. 
Demonstrate how to use mobile transmitters to mark pest infestations.





3. 
Apply pesticides using scouting information.
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