Georgia Agriculture Education Curriculum

[image: image3.wmf]

[image: image4.wmf]Course: AG-AMI-01.421

Agricultural Mechanics I
Unit 9:
Maintenance of Agricultural Machinery, Equipment, and Tractors 
Lesson 2:  Safe Operation of Agricultural Tractors

Georgia Performance Standards: AG-AMI-9 (c)
Academic Standards: ELA10C1, SCSh9, ELA10LSV1 (i), ELA9RC2, ELA12LSV1, ELA9RL5, SCSh2
National Standards:

Objectives: 

1. Identify general safe operating procedures for agricultural tractors.

2. Identify safe field operating procedures for agricultural tractors.
3. Identify safe transporting procedures for agricultural tractors.
4. Practice safe tractor operating procedures.
Teaching Time:

3 hours for classroom unit

7 hours minimum for all labs (divide labs among other units)
Grades: 9-12

Essential Question: What are the general safety operating procedures for agriculture tractors? 
Unit Understandings, Themes, and Concepts:

Students will learn how to identify general safe operating procedures for agricultural tractors. Students will also learn how to demonstrate safe transporting procedures for agricultural tractors.
Primary Learning Goals:

Students will be able to identify and explain safety transporting procedures for agricultural tractors.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.
Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Silleto, Thomas A. & Dale O.Hull & Thomas A. Hoerner & W. Forrest Bear, Safe Operation of Agricultural Equipment, 15th edition, Hobar Publications, Minneapolis, MN.  1998

Silleto, Thomas A. & Dale O.  Hull & Thomas A.  Hoerner & W.  Forrest Bear.  Safe Operation of Agricultural Equipment,  Instructors Manual, 15th edition Hobar Publications.  Minneapolis, MN.  1996.
Safe Tractor Operation and Daily Care.  American Association for Vocational Instructional Materials.  Winterville, GA.  ISBN 0-8273-3469-9.  1981

FMO-Fundamentals of Machine Operation, Tractors, Deere & Company, Moline, 

          IL.1994.

Materials and Equipment:

Powerpoint:  Tractor Safety, Projector, Screen

Tractor Safety Videos

Ag Tractor and Machinery Operation and Maintenance CDE Awards Bulletin

poster, textbook, handouts, bulletin board, glasses, goggles, face shields, hand shields, coveralls, aprons, shop coats, footwear, gloves, hard hats, masks, respirators, ear muffs, ear plugs, tractor, computer, fire extinguisher, handouts 7.2.4, overhead projector, transparencies 7.2.1 and 7.2.2 
PowerPoints: 

Web Resources: 

Georgia Performance Standards: 

AG-AMI-9:  Students will be able to properly demonstrate the skills necessary to safely and efficiently operate a tractor and related equipment.

c. Identify operating instructions and safety procedures for operating agricultural machinery

Academic Standards:
ELA10C1 The student demonstrates understanding and control of the rules of the English language, realizing that usage involves the appropriate application of conventions and grammar in both written and spoken formats. 

SCSh9 The student enhances reading in all curriculum areas.

ELA10LSV1 (i) The student employs group decision-making techniques such as brainstorming or a problem-solving sequence (e.g., recognizes problem, defines problem, identifies possible solutions, selects optimal solution, implements solution, evaluates solution).

ELA9RC2 The student participates in discussions related to curricular learning in all subject areas.

ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions.

ELA9RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

SCSh2 The student uses standard safety practices for all classroom laboratory and field investigations.

Teaching Procedure
Introduction and Mental Set

Agricultural and agribusiness occupations are among the nations most hazardous occupations.  Accidents cause more deaths to persons between the ages of 15 and 24 than all other causes combined.

Most accidents of industry, home, farm, or highway are due to the failure of an individual to follow fundamental safety rules.  Safety education about tractors and farm machinery is increasingly more important.

Discussion 
· SEE ACCOMPANYING POWERPOINT TRACTOR SAFETY
I.  Importance of Safety- annually 300-400 deaths occur in U.S.

           Over 50% are rollover accidents. 

              Other Categories are:

· By pass starting

· Front end loader accidents

· Rearward rollover

· Sideways rollover

· Falls from tractor

· Tractor runovers

· Caught between crushing

                            -    PTO shaft entanglements     

A.  How do accidents relate to other causes of death?

1. Show transparency  Appendix 7.2.1 and discuss the fact

      that most accidents involve farm machinery.

2. 1,000 persons per year lose their lives to tractor accidents.

3. 100,000 persons are disabled each year by tractor accidents.

B.  What are the costs of farm accidents?

1.  Show transparency  Appendix 7.2.2. Cost of farm accidents.

2. Ten working days are lost for each farm accident.

3. Loss of a day’s work during growing season is estimated to cost. 

4. From $300 to $600 per day.

5. Accidents equal monetary loss due to labor, hospital bills, 

              doctor bills, machinery repair, and machinery rental.

6. Pain and suffering through loss of life or limbs.
7. Safety is too expensive to learn by accident.

C. What are the causes of farm accidents?
1. Accidents are the result of incorrect man-machine reaction in a changing environment.

2. Most environmental changes are due to temperature change, precipitation, and air movement.
3. Machine response is related to design, repair, and 

maintenance or service.

4. Reaction time of an individual may change because of health, experience, or attitude.

                              5.  It is impossible for manufacturers to design and build a 

            completely safe and efficient machine.  

5. Accidents often occur because of an incorrect attitude 

     toward Safety.

a.  It can’t happen to me.

b. The law of averages will decide my outcome.

c. When my number is up, it’s just my turn.

d. I’ll take just one more chance.

II. Tractor Operator Responsibilities:

A. Conducts proper maintenance

B. Conducts pre-operation checks

C. Avoids injury-incident situations

D. Maintains safety features

E. Uses Tractor as intended

F. Refuels safely
G. Starts and stops safely
H. Adjusts the tractor for safety
III. Recommendations for Safe Tractor Operation.

A. Read and understand the Operator's Manual before operating the equipment.

B. Keep your equipment in good condition.
1.  Improper Maintenance of Machinery leads to accidents.
a.  Regular maintenance of machinery is important 

       to safety.
b.  Daily safety checks of machinery can ward off                                                  

       accidents.

c.  Prompt repair of hazardous situations can avoid accidents.
d.  Machine failure can cause human injury and loss of time. 
All machine failures cannot be avoided by 

      even the best maintenance and repair  

      program but they can be reduced.
2. Improper use of Tools in Machinery Repair can be 

     the cause of an accident.

a. Old or worn out tools should be repaired or replaced.

b. Tools should be properly stored and maintained.
c. Tools should be used correctly.

d. Electric shock can result from worn electrical tools and cords.
e. Welding machines and gases should be properly 

     stored and used correctly.
Farmers should know their welding limitations and not try to repair critical parts that require special     welds and materials. 

C. Never start an engine in a closed shed or garage.  Exhaust gasses contain carbon monoxide; a colorless, odorless gas which can cause sickness and death.
D. Always keep your PTO properly shielded. 
1. The use of machinery shields and guards to protect the operator is increasing.
2. Shields and guards protect the operator at “pinch points” and from rotating elements.
3. Safety devices should always be left in place when operating machines.
E. Safety Switches should never be removed or disabled.

1. Lack of or Misuse of Safety Devices can lead to accidents

2. Safety switches protect the operator and “helpers”.

F. Use ROPS and seat belt whenever and wherever applicable. Seat belts should always be worn on tractors with installed ROPS.  Seat belt should never be worn on a tractor without ROPS installed.

G. Do not wear the seat belt when the ROPS is folded. 

H. Keep wheels spread wide whenever possible .Use special caution on slopes, slow down for all turns and stay off the highway whenever possible.

I. Keep your hitches low and always on the drawbar. Otherwise, your tractor might flip over backwards.

J.  Learn and use hand signals.

Lack of communication causes accidents.
Voice communication is often misunderstood due to noise Levels.

Use of proper hand signals could reduce communication 

             accidents.
K. Do not add coolant to the radiator while the engine is hot ; hot coolant can erupt and scald.
L. Never refuel  tractor while the engine is running or hot. Fuel is explosive and can cause fires.
M. Always fuel your tractor outside and store your fuel outside. Check the Work Area. Fuel vapors can be dangerous and spills are more easily cleaned up outside. Fuel needs to be protected from dirt and moisture.
N. Know in advance where hidden ditches, large rocks, stumps or any other debris is located. Hurry leads to accidents.
1. More aggressive farmers are more prone to accidents.

2. Farmers are under pressure to get the job done.

3. Hurry has resulted in loss of money and hours of labor in addition to causing pain and suffering.
4. By not rushing an individual has more time to think and plan ahead thus reducing accidents because of having more time to identify and react to hazardous situations.
O. Never “Pop” the clutch or practice unsafe maneuvers. Popping the clutch(letting off the clutch petal too quickly) reduces tractor operator safety and places undue stress on the drive train leading to failure. 

P. Never hitch to the axle or other high point. Hitching higher than the drawbar changes the fulcrum point of the tractor causing the tractor to flip over backwards.

Q. Never attach a post or log to the rear wheels when the tractor is stuck in the mud. The tractor can rotate the log onto the operator causing injury or death.

R. Disengage the power take-off when it's not in use. Disengaging the PTO when not in use can reduce the probability of becoming entangled in the shaft.

S. Never get off a moving tractor or leave it with its engine running. Dismounting a moving tractor is a dangerous to the operator and by-standers.  Unless the tractor is powering a stationary unit, you can reduce the possibility of accidents by making sure the tractor is non operational when exiting.

T. Keep all children off and away from your tractor and its implements at all times.

1.  Children around operating tractors and agricultural machinery 
     are a great cause of accidents.


a.   Agriculture is unique in that most farm work is 
                performed “  at  home”.

                                 b.  Children are naturally curious and are fascinated by 
                                      moving equipment.

c. Children have an opportunity to assist with many

                                   Farm operations.
U. Outfit your equipment with a first aid kit, a small tool kit for minor repairs, and a fire extinguisher to be ready for unforeseen emergencies.

V. Make it a firm, unbreakable, no-exceptions rule: NO RIDERS! There is only one seat for the operator. There is no other safe place for a rider on the tractor.

W. Keep safety labels clean and free from obstructing material. Safety labels are reflective and should be kept clean where they can be seen clearly.
X. Improper use or lack of PPE (personal protective equipment) and loosely fitting clothing are hazards around agricultural machinery.
1. Personal Protective equipment helps reduce accidents.

a. Bump cap- head protection.

b. Safety glasses- eye protection.

c. Hearing Protection- ear plugs- 85 decibels or less.
Respiratory protection. - dust masks and respirators for chemicals. 

                    ** teacher link: 
d. Protection for hands- gloves.

e. Protection for feet- steel toed boots.

f. Protection for body- suits for handling of chemicals.
                            teacher link: 

2. Most modern clothing ( baggy) is not appropriate for operating machinery and may become entangled.

a. Jackets not fastened.

b. Shirttails left out.

c. Pants with flared legs.

d. Head scarves.
e. Skirts.
Y. Don't jump off the tractor.  Use the handrails and exit the tractor correctly to avoid falling accidents.

Z. Use the steps and handholds, face towards the tractor, and watch your step. Steps should be cleaned regularly and kept free of dirt,   

                 grease and oil. Improper housekeeping leads to accidents.
1. Accumulation of trash and debris around farm and shop.

2. Buildup of mud, bolts, machine parts, or tools on machinery 

     steps or platforms.
AA. When you shut down your tractor:

Put the PTO lever in neutral and lower attachments to the ground.

Always shut off engine, set the park brake(s) and remove key.
Whenever possible, park on level ground.
BB.
Never Operate a tractor when extremely tired, sick, or 

          
 under the influence of alcohol or drugs. 
Health often plays an important part in accidents.
1. The overall effect of health problems is reduced physical capability.

2. Farm workers should have regular check-ups.

3. Drugs and alcohol are health problems.
4. Farm operations often require a considerable amount of time. 

5.    Reaction time increases with fatigue. Take a break from jobs which require alertness and response to changing conditions.
CC.
Never operate a tractor in adverse conditions. Accidents 

           often occur during Inclement Weather.

1.   Farmers cannot control weather.

2.   Hazards caused by weather conditions can be controlled by considering the hazards associated with machine operation.
3. Mud. Ice, snow, and frozen ground are hazards.
IV. Transport and Highway Safety

A. Use an SMV (Slow Moving Vehicle) sign, proper clearance flags, lights and warning signals.

B. Be sure the brake pedals are locked together and properly adjusted to assure straight-line stops. 

C. Prepare Your Attachments. Make sure they are secure, properly mounted. Carry them in the transport position.

D. Slow down, pull over and let the normal traffic pass you.

E. Control Your Speed. A tractor is designed for easy maneuverability at low speeds, not high speeds.

F. Slow Down on Turns or Curves. Tractors are not designed for high speed cornering. The center of gravity and suspension of a tractor is much different than that of an automobile.
G.  Have the tractor in the same gear going downhill as you would to go up, in order to use engine compression for braking.

H. Never, ever, coast downhill. It will allow the tractor speed to exceed that for which it was designed and putting the tractor back in gear could prove difficult.

I. Know Your Stopping Distance. Always leave enough room to stop.

J. Never use the differential lock while in transport. The tractor will tend to continue in a straight line when you are attempting to turn and place undue stress on the drive train.
V.      Who is concerned about safety?

A.   Tractor Manufacturers.

B.   National Safety Council (NSC).

C.   American Society of Agricultural Engineers (ASAE)

D.   Occupational Safety and Health Administration. ( OSHA)

V. What are the laws in relation to machinery safety? 

A. Fair Labor Standards Act of 1938 (FLSA) as amended covers 

      employment in Hazardous Agriculture Occupations:





1.  1967 – the Secretary of Labor issued an order that 

                         prohibited youth under 16 from being employed in  

                                    hazardous occupations in agriculture without special 

                                      permission. (Youths working on family farms were
                                      excepted). Age 16 minimum for hazardous employment 

                                      operating a tractor over 20 PTO horsepower, or 





   connecting or disconnecting an implement or any of its 
 




   parts to and from a tractor. Age 16 minimum for 





   operating other listed hazardous farm equipment.

2.  1970-  permission was granted to allow 14 and 15 year 
   Olds to be employed as tractor and machinery operators,
                              provided they met certain training requirements. Both
                              Vocational Agriculture and Extension Service were 
                              approved for administering training. Minors 14 or 15
      years old who hold certificates of completion of either  

     the tractor operation or machine operation training 
     program offered by Vocational Agriculture Teachers or
     Extension Service may work in the occupations for which
     they have been trained.
3.  Since 1970, OSHA has been the regulatory agency that enforces the safe operation of tractors and machinery. They are a Federal agency and may impose fines for violations.

              B.    Employers have to comply with the general provisions of the 



law.

1.   Become familiar with the standards.

2.   Inform employees about OSHA. 

3.   Check conditions of farm or ranch for compliance.

4.   Remove or guard against all hazards.

5.   Make sure all employees have and use safe tool and 

            equipment and protective gear.

6.   Instruct employees on safe operating procedures.

7.     Report fatal accidents to OSHA within 48 hours and to  

  report accidents that hospitalize five or more persons.

8.   Post the OSAH “rights and responsibilities” poster at a
 prominent place.
9.  Do not discriminate against employees who exercise their 

        rights under OSHA.

10. Post OSHA citations for violations at the place where the
       violation occurred until the hazard is removed. 

11.  Every employer must keep records.  Name, address, date 

  of Birth, training certificates.

12.  Violations- up to $1,000.00 per incident or $10,000.00 for 

       willful violation.

C.    OSHA Standards effecting tractors and equipment.

1. Slow –Moving Vehicle Sign (SMV) – is required on all 

      vehicles that by design operate at 25 mph or less on 
public roads.    
2. Roll Over Protective Structures (ROPS)- are required on all tractors of 20 hp or more and manufactured after October 25, 1976, if operated by a hired employee. Exceptions are” low profile” tractors.  
3. Machinery guarding -  Guards and shields must be in the 

    proper places and decals or warning labels must be
      place where needed.  Electrical lockouts must be provided
      where applicable. Employees must be instructed in the
      proper use of each machine.

      Links: 

ACTIVITIES
I.     Show and discuss selected farm machinery safety video.

A. Agricultural Equipment Operator Safety Series , 60 

Minutes, Iowa Extension Services, Hobar Publications.

B.  Farm Safety, 12 minutes, Cornell University AV 

          Resource Center.

C.  Farm Safety, a Second Chance, 14 minutes, Iowa 

          State Extension Service.

D.   Safety Awareness for Agricultural Workers, 

           20 minutes, Video Communications * #91-35

E.      Target You- Tractor Safety-John Deere
F.        Safety is no accident-  Case International

G.        Kabota Tractor Safety Video

II.    Have students participate in reaction time activities.

A. Handclasp activity.  

1.    Place students in a circle facing outward.

2.    One person in the circle acts as time keeper to   

         begin and end activity. 

3.     Each person grasps the left hand to his/her
right except the person next to the timekeeper.

4.     All but the timekeeper close their eyes.

5.    The timekeeper starts the time and directs 

 the first student to releases the hand to 

 his/her left, that person immediately releases 
   the hand to their left until it reaches the 
   person next to the timekeeper who when they
   feel their left hand released touches the
   timekeeper on the shoulder.

6.    The timekeeper announces the time for the 

         message to go around the circle.

7.    Since all were alert and waiting for the signal, 

         multiply by 2 to get a true reaction time.

8.     Divide the total time by the number of

         participants to get the average reaction time 

 of the group.

B. Grab the Dollar Bill.

1. Straighten out a dollar bill.

2. Hold it down by one end.

3. Have a student put a thumb and a forefinger around the bill from one side so that one finger is ½ inch from Washington’s picture and the other finger is ½ inch from the other side. ( student is not touching bill)

4. Tell him/her to grab the bill when you let go.

5. Let go of the bill without warning.

6. If the student can grab the bill, he/she can react in less than ½ of a second.

C. Drop the Dime.

1. Two people sit in chairs facing each other.

2. One sits with his/her feet located about 18 inches apart.

3. The other holds a dime above his/her feet.

4. Without warning, the person drops the dime.

5. If the first student gets a foot under the dime, the reaction time at each height is: 24 inches- ½ second; 30 inches-3/4 second; 36 inches-1 second.

III.   Display, demonstrate, and discuss the proper way to wear

        protective clothing, glasses, goggles, face shields, helmets, and  

        hand shields for machinery.

IV.   Go to tractor or other machinery and identify and demonstrate

       uses of safety devices.  

V.     Have students bring in newspaper/ magazine clippings about 

           home, shop, farm, and work accidents.

VI.    Have students prepare a bulletin board and post safety clippings.  

VII.    Give out handout 7.2.3 hand signals. Demonstrate and have
        students practice with partner. 

VIII.  Give students handout 7.2.4 and have them fill out and take home

IX.  Have students investigate web links to agricultural Machinery
        Safety.

X. Have students participate in Operation Labs.

· Overview of labs:  Labs are listed in order.  Each student,  regardless of prior experience will proceed through the labs in order. Each lab must be mastered with a minimum of 80% to proceed to the next lab. Students will participate every lab time at the level they have attained after lab 4. Some may need time practicing after school to keep up with class. Students will be given a final lab grade for each lab completed as well as daily participation grades.  Beginning ability should be factored into final grade.  Some students will not reach the final lab in the time alloted but have participated and made progress. Any intentional breach of safety rules will result in student returning to lab 1 in after school remediation.
(Labs are listed in order, for simplicity all labs applicable to the entire TRACTOR OPERARATION AND MAINTENANCE COURSE are listed. Choose lab or labs to be used with this lesson and continue with future lessons as time allows. Labs are designed to follow the order suggested but alternating of labs with Tractor Operation and Maintenance class work is recommended.)

A. LAB 1- Tractor Driving Course Set-up 
      Set up tractor Course according to Ag Tractor and Machinery 

     Operation and Maintenance CDE Bulletin. 

B. LAB 2- Tractor Parts Identification 
1. Make tags for parts numbered 1-50

2. Gather students around tractor in a group.

3. Assign individual students to attach tag to the part identified by that number on the tractor as assigned by teacher sheet.  (if student does not know location of part-let other students direct them to part)

4. After students have tagged parts assigned- have them write down names of parts and uses of the part on following chart for study.

OR

1. Make tags for parts numbered 1-50

2. Teacher puts tags on selected parts

3. Assign student to find the part of the number you call out.
4. After students have tagged parts assigned- have them write down names of parts and uses of the part on following chart for study.
5. AFTER STUDENTS HAVE IDENTIFIED PARTS BY ONE OF THE METHODS- TALK ABOUT USES AND HAVE STUDENTS FILL OUT CHART
CHART

	Number of Part
	Name of Part
	Description/ Use(s)

	* =
	All Tractors may not have
	

	1
	Steering Wheel
	Turn steering tires (front usually)

	2
	Steering Tire (front)
	Direct tractor direction

	3
	Drive Tire (rear)
	Power Tractor

	4
	Seat
	Operator Comfort

	5
	Seat Belt
	Keep Operator in Safety Zone

	6
	ROPS
	Operator Safety (rollover protection)

	7
	Pinch Point(Safety) Labels
	Operator Safety(stay clear)

	8
	Warning Flashers
	Warns others of tractor in operation(amber)

	9
	Light Switch
	Turns light on/ off

	10
	Tail Light
	Indicated rear of tractor to traffic(red) (powered)

	11
	Headlights
	Light up front of tractor path(white)

	12
	Utility (work) Light
	Light up rear of tractor( equipment)

	13
	Reflector
	Reflects headlights from rear traffic(red)(unpowered)

	*14
	Left Turn Signal
	Indicates tractor turning left(amber)

	*15
	Right Turn Signal
	Indicates tractor turning right(amber)

	16
	Draw Bar
	Implement hook-up

	17
	Clutch pedal
	Engages/ disengages clutch for starting/ stopping tractor motion

	18
	Right Brake Pedal
	Locks Right Drive Tire (rear)

	19
	Left Brake Pedal
	Locks Left Drive Tire (rear)

	20
	Foot Throttle Pedal
	Increases tractor RPM (speed) (variable)

	21
	Hand Throttle Lever
	Increases Tractor RPM(speed) constant

	22
	PTO Control Lever
	Engages/ disengages PTO shaft

	23
	Gear Shift Lever
	Select Forward/ Reverse Gear

	*24
	Shuttle Shift Lever
	Shuttle from Forward to Reverse and Speeds without clutch

	25
	Shift Pattern Decal
	Provides gear position and speed(speedometer)

	26
	Key & Switch
	Engages power to parts from battery( may include solenoid for fuel shut-off)

	27
	Range Lever / Hi-Lo
	Select Range ( high/ Low) for gears

	
	Dash Gages
	

	*28
	a.  Air Filter Restriction
	Indicates air filter needs cleaning/ changing

	29
	b.  Coolant Temperature
	Indicates Engine operating temperature

	30
	c.  Hour Meter
	Indicates hours of operation of tractor

	31
	d.  Fuel Gauge
	Indicates amount of fuel in tractor tank

	32
	e.  Oil Pressure
	Indicates engine oil pressure

	33
	f.  Alternator/ Battery
	Indicates battery charge

	34
	g.  Tachometer
	Indicates engine speed in Revolutions per minute

	*35
	Manual Fuel Shut-off
	Pull to shut off Diesel Engine

	*36
	Parking Brake Lever
	Pull to set parking brakes when off tractor

	37
	Differential Lock Pedal
	Engage to lock drive axles together(positive traction)

	38
	Draft Control lever
	Controls lift arms when implement is in working position

	39
	Position Control Lever
	Controls lift arms when implement is in transportation position

	*40
	Remote Hydraulic lever
	Controls flow of hydraulic fluid to remote cylinders on implements

	*41
	Hydraulic Quick Coupling
	Provides connections for remote hydraulic hoses

	*42
	4 Wheel Drive Lever
	Engages front wheel assist to let front wheels pull

	43
	SMV Sign
	Required by law on vehicles operating on roads at less than 25 mph

	44
	Tool Box
	Storage of tools

	45
	Left Lift Arm
	Left hydraulic arm of three point hitch-hooking up implements

	46
	Right Lift Arm
	Right hydraulic arm of three point hitch-hooking up implements

	47
	Top Link
	Center hook-up point of three point hitch- adjust level of implement

	48
	PTO Cap
	Protects operator from PTO shaft when not in use

	49
	PTO Shield
	Protects operator from PTO shaft when in use

	50
	PTO Shaft
	Provides tractor power to implements and equipment

	51
	Transmission Dipstick
	Indicates level of transmission fluid

	52
	Rear End Dipstick
	Indicates level of Rear end oil

	53
	Engine Oil Dipstick
	Indicates level of Engine oil

	54
	Power Steering Dipstick
	Indicates level of power steering fluid

	55
	Pre- Cleaner
	Removes large particles from air before they get to the air filter- provides swirling action to air

	56
	Dust Unloading Valve
	Daily check point for air filter

	57
	Outer Air Filter(Primary)
	Provides air cleaning( filtration) for engine- removed dust and dirt(will get dirty)

	58
	Inner Air Filter (secondary)
	Provides safety filter for outer filter- (should never get dirty)

	58
	Muffler
	Provides quieter operation for engine and arrests sparks

	*59
	Muffler Cap
	Provides engine protection from rain/ particles entering engine when not running

	60
	Fuel Cap-Fill
	Provides access to fuel tank when off- protection when on

	61
	Hydraulic Filter
	Provides filtering(cleaning) of hydraulic fluid

	62
	Fuel Tank (Gravity feed)
	Provides fuel storage for tractor engine operation

	*63
	Fuel Filter- Water
	Separates water from fuel

	64
	Fuel Filter- Solid
	Filters (cleans) solids from fuel

	65
	Oil Filter
	Filters (cleans) solids from engine oil

	66
	Power Steering Pump
	Provides storage of power steering fluid and pressure for operation

	67
	Engine Oil fill Port/ cap
	Provides point of access for adding engine oil-protection when on

	TEST 1
	PARTS
	

	
	
	

	68
	Battery
	Provides power for operation of electrical parts

	69
	a.  Battery Caps- Fill
	Provides access to fill battery-protection when on

	70
	b.  Positive Battery Terminal
	Provides power from battery to electrical parts

	71
	c.  Negative (ground) Terminal
	Provides ground to tractor chassis

	72
	Radiator 
	Provides for removal of heat from engine

	73
	a.  Radiator Cap
	Provides system pressure, access to radiator for fill, protection

	75
	c.  Radiator Hoses
	Provide connection from radiator to engine

	76
	d.  Thermostat
	Keeps coolant in engine until operating temperature has been reached- controls engine temperature

	77
	e.  Fan
	Provides air flow through radiator for heat removal

	78
	f.  Fan Belt
	Connects engine power to auxillary equipment on front of engine

	
	g. Coolant pump (water pump)
	Circulates coolant through engine and radiator

	*79
	Carburetor (Gasoline)
	Provides mixing of air and fuel for gasoline engine

	*80
	Spark plugs (Gasoline)
	Provides fire to ignite gasoline

	*81
	Distributor (Gasoline)
	Provides ignition (fire) to spark plugs

	*82
	Injector Pump (Diesel)
	Meters diesel fuel to injectors and controls engine timiing

	*83
	Injector Nozzle (Diesel)
	Controls(sprays) fuel entering cylinder- for ignition and running

	ADD OTHERS AS NEEDED
	
	


C.    LAB 3- Operation of Tractor Controls- Have students 

            operate the following tractor controls with Tractor 


     stationary.

1.  Key Switch- Cranking

2. Hand Throttle

3. Foot Throttle

4. PTO

5. Hydraulic Lift

6. Headlights

7. Warning Lights

8. Gear Patterns

9. Range Patterns

10. Brakes- Separate

11. Clutch Pedal

12. Parking Brake

13. Differential Pedal
14. Blinkers (opt)
15. Horn (opt)
D.
LAB 4- Tractor Operation
Set up 5 poles in a straight line approximately twenty feet apart. 

Teacher should ride with student until student has proven ability to operate tractor safely!
5. Pole Course 1- Tractor Only- Forward and Reverse

     weave through course in low range ( gear 1-3). May have 


   students stop and shift to high range –low gear. Have 
      student drive tractor around poles to opposite end of the
      course (with teacher on board for safety) . Student 
      should touch last post with front of tractor, then return 
      to the point of origin in reverse. 

6. Pole Course 2-  Tractor with two wheel trailer.  Weave

    between stakes making wide turns.  Make wide turn at 

   end and return still in forward direction. 
     (DO NOT ATTEMPT TOBACK AT THIS POINT!) 
                              

a. Skills obtained:
1) Clutch Operation

2)  Brake Operation

3) Gear Selection

4) Range Selection

5) Accelerating

6) Braking

7)  Maneuvering

a) Forward movement

b) Reverse movement

b. Skills Graded for elevation to next lab at 80 
   % minimum.
1)  Operation of:

 





a)  Hand Throttle

    b)  Foot Throttle

    c)  Steering

    d)  Clutch

    e)  Brakes

2)  Safety

a)  Speed

b)  Seat Belt
c)   Proper Dismount
             E.
LAB 5- Tractor Operation

Maneuvering Tractor/ Trailer through the Curve.  Have student maneuver tractor and two wheel trailer through the curve of the tractor course set up in lab 1.  Teacher and student have option of teacher riding on tractor if teacher has approved individual’s safety in preceding lab.

Score lab by number of markers scraped or knocked down and safety ( seat belt, speed, etc).  Student must attain a mastery of at least 80% to move to next lab.

  F.
LAB 6- Tractor Operation


Overview of lab 6:  Student will begin with trailer and tractor
in course barn set up in lab 1.  The student will hitch up the 
trailer,mount the tractor properly, fasten their seat belt, 
crank the tractor, select a range (low) and a gear(1-3), 
release the parking brake, and pull out of the barn. Student
will proceed to boundary marker (100 ft from back of barn as 
set up in lab 1), STOP, select reverse gear(low range) and
 back trailer to post teacher has set up in the center of the 
 barn located in front of the barn. (Teacher may option to 
 ride with student to teach them to back or give directions
 from the ground).  Students will back to pole until they
        can center the pole on the back of the trailer. The teacher 

 will then move the post and allow student to back into barn.

Hitching/ Unhitching Trailer

Pulling out of Barn

Backing the Trailer to post.
Backing Trailer into barn.( 12 “ clearance)
Separating Brakes (Backing with Brakes)

G. LAB 7- Tractor Operation

 Driving entire tractor course as set up in lab 1.

 Lab overview:  Student will begin with the tractor only at designated starting/ ending point as provided for in the Tractor Operation and Maintenance CDE Bulletin. (opposite , facing the barn). The two wheel trailer will be in the barn. The student will crank the tractor, select a range and gear, release the parking brake and proceed at a safe speed to the barn containing the trailer. They will then back the tractor into the barn, shut off the tractor, lock the parking brake, release their seat belt, and exit the tractor correctly.  The student should then proceed to attach the trailer to the drawbar of the tractor.  Once the trailer has been attached, the student will mount the tractor and proceed as outlined in the procedure used at the beginning line to pull the tractor and trailer out of the barn.  Once out of the barn, the student will proceed to pull the trailer through the 15 degree curve, return the trailer to the barn, unhitch, and return the tractor to the starting point.

Student should be graded according to score sheet contained in Tractor Operation and Maintenance CDE Bulletin.

Summary

Students sometimes tire of hearing precautions to work and play safely.  However, many injuries could be avoided with an awareness of the dangers.  Many accidents leave the victim partially or totally disabled; many accidents are fatal.  The aware and thinking person will make every reasonable effort to work safely.

Evaluation

Written test

Class Participation

Notebook

Operation (Driving) Labs
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7.2.2

7.2.4

Farm Accident Response Pre-Plan Information Sheet

This document should be completed with care and updated as required.  A copy should be sent to your local EMS and Fire Departments and a copy should be kept at home.  Time spent now while you are not under any stress can save valuable time in a crisis.

Please include all things which a rescue team may need to know; such as which building has dangerous goods or where the bull is kept.

Farm Name:_____________________   Ambulance:___________________

Phone Number:__________________
Fire:_________________________

Land Location:___________________
Police:_______________________

Specific Directions:

______________________________________________________________________________________________________________________________________________________________________________________________________

Poison Control:__________________
Environmental Emergencies:___________

______________________________
Physician:______________________

Relatives Phone #:_______________
School:________________________

Neighbors Phone #:______________
Other:_________________________

Other:_________________________
Other:_________________________

On the back of the page, please draw a rough sketch of your yard, fields, and buildings including the following:

Road Names




Pesticide Storage

Electric Shut Off



Gas Shut Off

Buildings or Structures


Flammable Adjacent Properties

Water Supply (wells, ponds, etc.)

Oxidizers Adjacent Properties 

7.2.1


Accidents on the Farm
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Many of the Accidents that occur on the farm are machinery related. 

Individual Learning Activity

Lesson:
Safe Operation of Agricultural Tractors 
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1. Identify general safe operating procedures for agricultural tractors.

2. Identify safe field operating procedures for agricultural tractors.
3. Identify safe transporting procedures for agricultural tractors.
4. Practice safe tractor operating procedures.
Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Safe Operation of Agricultural Tractors
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. Identify general safe operating procedures for agricultural tractors.

2. Identify safe field operating procedures for agricultural tractors.
3. Identify safe transporting procedures for agricultural tractors.
4. Practice safe tractor operating procedures.
Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Safe Operation of Agricultural Tractors
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1. Identify general safe operating procedures for agricultural tractors.

2. Identify safe field operating procedures for agricultural tractors.
3. Identify safe transporting procedures for agricultural tractors.
4. Practice safe tractor operating procedures.
Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Essential Question: 
What are the general safety operating procedures for agriculture tractors?
Vocabulary
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