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Course:
AG-AMII-01.422

   Agriculture Mechanics II
Unit 3: Tractor Maintenance and Operation 
Lesson 2:  Safe Operation of Agricultural Machinery

Georgia Performance Standards: 
AG-AMII-3 f
Academic Standards:                   ELA12LSV1, ELA9RL5, SCSh2
National Standards:

Objectives: 

1.
Identify operating instructions and safety procedures for operating agricultural machinery.
Teaching Time:
1.5 hours
Grades: 9-12

Essential Question: What are the safety procedures for operating agricultural machinery?
Unit Understandings, Themes, and Concepts: Students will gain an understanding of the procedures for operating agricultural machinery.
Primary Learning Goals: Students will be able to identify operating instructions and safety procedures for operating agricultural machinery,
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:

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: 

Chemical APP & Protective Clothing
FARM OPERATION
Preventing Farm Entanglements
Tractor Safety
Web Resources:

http://extension.usu.edu/files/publications/factsheet/FM-27.pdf
http://www.ag.ndsu.edu/pubs/ageng/safety/ae1121w.htm
http://www.labour.gov.sk.ca/Default.aspx?DN=86d6dff2-0fb5-4069-b555-c5b10d9e0247
http://www.safework.sa.gov.au/contentPages/docs/empRuralTractorSafetyGuide.pdf
http://www.hse.gov.uk/pubns/indg241.pdf
http://kidshealth.org/teen/safety/safebasics/farm_safety.html
http://www.thesafetylibrary.com/lib/agriculturesafety/farmmachinerysafety.php
Georgia Performance Standards: 
AG-AMII-3 f
AG-AMII-3:  Students will implement a tractor maintenance and operation 

program. 

f.  Identify operating instructions and safety procedures for operating a tractor.
Academic Standards:                   ELA12LSV1, ELA9RL5, SCSh2
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 nation’s 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.

Tell the students that this lesson is about general safety practices in the operation of agricultural machinery
1. How do accidents relate to other causes of death?

A. Show transparency Appendix 7.2.1 and discuss the fact that most accidents involve farm machinery.

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

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

2. What are the costs of farm accidents?

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

B     Ten working days are lost for each farm accident.

                 C.     Loss of a day’s work during growing season is estimated to      cost from $300 to $600 per day.

D.     Accidents equal monetary loss due to labor, hospital bills,            doctor bills, machinery repair, and machinery rental.

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

3. What are the causes of farm accidents?

A. Accidents are the result of incorrect man-machine reaction in a changing environment.

B. Most environmental changes are due to temperature change,          precipitation, and air movement.    

C. Machine response is related to design, repair, and maintenance or service.

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

E. It is impossible for manufacturers to design and build a          completely safe and efficient machine.  

F. Accidents often occur because of an incorrect attitude toward safety.

1. It can’t happen to me.

2. The law of averages will decide my outcome.

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

4. I’ll take just one more chance.

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

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

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

                    3.  Children have an opportunity to assist with many farm                          operations.

H. 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.
d. Respiratory protection. - dust masks and respirators for chemicals. 

e. Protection for hands- gloves.

f. Protection for feet- steel toed boots.

g. 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.

3. Jackets not fastened.

4. Shirttails left out.

5. Pants with flared legs.

6. Head scarves.

7. Skirts.

I. Lack of communication causes accidents.

1. Voice communication is often misunderstood due to noise levels.

2. Use of proper hand signals could reduce communication accidents.  

J. Fatigue causes accidents.

1. Farm operations often require a considerable amount of time.

2. Reaction time increases with fatigue.

3. Take a break from jobs which require alertness and response to changing conditions.

K. 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.

3. Farmsteads should be given a cleaning at least once a year.

L. 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.

M. Improper Maintenance of Machinery leads to accidents.

1.  Regular maintenance of machinery is important to safety.

2.  Daily safety checks of machinery can ward off accidents.

3.  Prompt repair of hazardous situations can avoid accidents.

4.  Machine failure can cause human injury and loss of time.

5.  All machine failures cannot be avoided by even the best       maintenance and repair program but they can be reduced.

J. Improper use of Tools in Machinery Repair can be the         cause of an accident.

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

2.   Tools should be properly stored and maintained.

3.   Tools should be used correctly.

4.    Electric shock can result from worn electrical tools and cords.

5.    Welding machines and gases should be properly stored        and used correctly.

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

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

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 switches protect the operator and “helpers”

4. Safety devices should always be left in place when operating machines.

5. Safety Switches should never be removed or disabled.   

6. Fire extinguishers should be part of the tractor safety equipment.

7. A first aid kit should be part of the tractor safety equipment.

L. 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.

M.  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.

N. Bad Luck is often cited as a cause of accidents.

1. Most “bad luck” is man-made.

2. Human error usually causes “bad luck”.

3. Carelessness can cause” bad luck”.

           4.      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)

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

A. 1967 – The Secretary of Labor issued an order that prohibited        youth under16 from being employed in hazardous occupations in agriculture without special permission. (Youths working on family farms were excepted) Fair labor Standards Act.

B. 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.

C. 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.

D. 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.

E. 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.
6.        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

             7.       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.

           8.
Display, demonstrate, and discuss the proper way to wear                      protective clothing, glasses, goggles, face shields, helmets, and                  hand shields for machinery.
          9.       Go to tractor or other machinery and identify and demonstrate uses of safety devices.  

         10.      Have students bring in newspaper/ magazine clippings about                     home, shop, farm, and work accidents.

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

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

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

14.         Have students investigate web links to agricultural machinery Safety.

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

Participation

Notebook

7.2.3
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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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Individual Learning Activity

Lesson:
Orientation to Agricultural Mechanics
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 operating instructions and safety procedures for operating agricultural machinery.
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: 
Orientation to Agricultural Mechanics
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Identify operating instructions and safety procedures for operating agricultural machinery.
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:
Orientation to Agricultural Mechanics
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 operating instructions and safety procedures for operating agricultural machinery.
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.


Essential Question:

What are the safety procedures for operating agricultural machinery?
Vocabulary

NSC

ASAE

OSHA
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