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Course Description:  

The purpose of this course is to introduce students to safe and efficient heavy equipment operation techniques.  Through the use of computer simulations, the students are able to practice skills in a safe and controlled environment.  As they progress through the simulator experience, students are introduced to increasingly more challenging tasks that build on skills learned in previous exercises. The simulator’s scoring and record-keeping capabilities allow instant student feedback.  This increases operator efficiency, while decreasing unsafe and undesirable practices.


The heavy equipment families that will be introduced in this course include: hydraulic excavators, wheel and skid loaders, motor graders, wheel tractor scrapers, mining and off-highway trucks, and track type tractors.  Topics covered in this course will include: safety, maintenance, controls, pre-operating procedures, and basic operating procedures.  
	Major Instruction Units
	Student Competencies/Outcomes

	Unit 1: Introduction to the Trade
	Enabling Competencies:

The following competencies will be presented through classroom discussion, independent computerized instruction, and exercise using professional heavy equipment simulators.
1.1  Types of Heavy Equipment
1.2  Heavy Equipment Applications
1.3  Operator and Maintenance Manual 
  1.4  Heavy Equipment Terminology
Integration Skills:
1.1 Students will demonstrate knowledge of heavy equipment types or families.
1.2 Students will understand the varied applications of different equipment.
1.3 Students will demonstrate the ability to effectively use the Operator and Maintenance Manual (OMM) as a resource.
1.4 Students will demonstrate their use of trade-specific, heavy equipment terminology.
*Skills proficiency to be determined by operational standards, pre-set within the simulator.


	Unit 2: Safety, Maintenance, and 

            Pre-operating Procedures
	Enabling Competencies

The following competencies will be presented through classroom discussion, independent computerized instruction, and exercise using professional heavy equipment simulators.
 2.1 Safety and Maintenance Inspection
 2.2 Start-up and Shut-down Procedures
 2.3 Personal Protection Equipment (PPE)
 2.4 Machine Safety
 2.5 Mounting and Dismounting 
 2.6 Warning Symbols
 2.7 Worksite Safety
Integration Skills:

 2.1 Students will understand the importance and proper procedure for conducting a machine walk-around, safety and maintenance inspection.
 2.2 Students will demonstrate the proper use of start-up and shut-down procedure checklists.
 2.3 Students will understand the importance of personal protective equipment (PPE) and will wear hardhats and safety vests at all times when in the heavy equipment simulator center.
 2.4 Students will demonstrate an awareness of each machine’s unique safety equipment and concerns as they operate each simulator.
 2.5 Students will understand the correct procedure for safely mounting and dismounting heavy equipment.
 2.6 Students will demonstrate knowledge of heavy equipment warning symbols and markings.
 2.7 Students will be aware of worksite safety concerns and how to deal with them safely.

*Proficiency will be accessed by the simulator, successful completion or NCCER Core Safety Curriculum (Mod. 1), and OSHA 10 training.

	Unit 3: Basic Operation-
             Hydraulic Excavator
	Enabling Competencies

The following competencies will be presented through classroom discussion, independent computerized instruction, and exercise using professional heavy equipment simulators. 

 3.1 Control Familiarization
 3.2 Bucket Placement
 3.3 Carrier Positioning
 3.4 Trenching
 3.5 Loading
Integration Skills:*
 3.1 The student will demonstrate adequate familiarity with the hydraulic excavator’s controls.
 3.2 The student will demonstrate proficient bucket placement techniques.  
 3.3 The student will correctly position the hydraulic excavator for operation.
 3.4 The student will demonstrate efficient trenching technique.
 3.5 The student will safely and efficiently load a truck with the excavator.
*Skills proficiency to be determined by operational standards, pre-set within the simulator.


	Unit 4: Basic Operation-

             Forklifts and Loaders
	Enabling Competencies

The following competencies will be presented through classroom discussion, independent computerized instruction, and exercise using professional heavy equipment simulators. 
 4.1 Control Familiarization
 4.2  Corridor Driving
 4.3 Bucket Placement
 4.4 Stockpiling
 4.5 Loading

 4.6 Backfilling

 4.7  Moving object with Clamshell

 4.8 Moving material with a forklift
Integration Skills:*
4.1 The student will demonstrate adequate familiarity with wheel and skid loader controls.
 4.2 The student will successfully navigate a loader through corridors of various widths.
 4.3 The student will demonstrate the ability to correctly place the loader’s bucket.
 4.4 The student will effectively stockpile material using a wheel or skid loader.
 4.5 The student will safely and efficiently load a truck with the loader.
 4.6 The student will demonstrate proper backfilling technique.

 4.7 The student will successfully move an object with the loader bucket’s clamshell.
 4.8 The student will demonstrate the proper technique to move material with a forklift.
* Skills proficiency to be determined by operational standards, pre-set within the simulator.


	Unit 5: Basic Operation-

             Motor Graders
	Enabling Competencies

The following competencies will be presented through classroom discussion, independent computerized instruction, and exercise using professional heavy equipment simulators. 
 5.1 Control Familiarization
 5.2 Roading
 5.3 Grading
Integration Skills:*
 5.1 The student will demonstrate adequate familiarity with motor grader controls.
 5.2 The student will demonstrate correct, collision-free roading technique.
 5.3 The student will demonstrate accuracy and efficiency as he/she grades a road surface to do a prescribed depth.

* Skills proficiency to be determined by operational standards, pre-set within the simulator.


	Unit 6: Basic Operation-

            Wheel Tractor Scrapers
	Enabling Competencies

The following competencies will be presented through classroom discussion, independent computerized instruction, and exercise using professional heavy equipment simulators. 
 6.1 Control Familiarization
 6.2 Corridor Driving
 6.3 Hauling
 6.4 Loading
 6.5 Unloading
 6.6 Production Cycle

Integration Skills:*
6.1 The student will demonstrate adequate familiarity with wheel tractor scraper controls.
 6.2 The student will successfully navigate the wheel tractor scraper through a construction corridor.
 6.3 Using correct technique, the student will haul material with a wheel tractor scraper. 
 6.4 The student will demonstrate proper scraper loading technique.
 6.5 The student will demonstrate proper scraper unloading technique.
 6.6 The student will combine skills to successfully complete the full production cycle using a wheel tractor scraper.
*Skills proficiency to be determined by operational standards, pre-set within the simulator.




	Unit 7: Basic Operation-

            Mining and Off-Highway Trucks
	Enabling Competencies

The following competencies will be presented through classroom discussion, independent computerized instruction, and exercise using professional heavy equipment simulators. 
 7.1 Control Familiarization
 7.2 Driving
 7.3 Dumping
 7.4 Loading
 7.5 Complete Haul Cycle
Integration Skills:*
7.1 The student will demonstrate adequate familiarity with mining and off-highway truck controls. 
 7.2 The student will demonstrate knowledge of proper construction truck driving skills. 
 7.3 The student will understand proper dumping technique.
 7.4 The student will demonstrate knowledge of construction truck loading procedures.

 7.5 The student will combine skills and demonstrate an understanding of the complete haul cycle.
* Skills proficiency to be determined by operational standards, pre-set within the simulator.



	Unit 8: Basic Operation-

            Dozers and Track-Type Tractors
	Enabling Competencies
The following competencies will be presented through classroom discussion, independent computerized instruction, and exercise using professional heavy equipment simulators. 
 8.1 Control Familiarization
 8.2 Steering
 8.3 Dozing
 8.4 Ripping
 8.5 Backfilling
Integration Skills:*
 8.1 The student will demonstrate adequate familiarity with dozer and track-type tractor controls.
 8.2 Students will be sufficiently familiar with the steering of a dozer or track-type tractor.
 8.3 Students will understand proper dozing technique.
 8.4 Students will understand proper ripping technique.
 8.5 Students will be able to demonstrate how to back-fill using a dozer or track-type tractor.
* Skills proficiency to be determined by operational standards, pre-set within the simulator.



	Unit 9: Basic Surveying and Grade Work
	Enabling Competencies

The following competencies will be presented through classroom discussion as well as demonstration in the field. 
9.1 Grade-work terminology

9.2 Purposes of stakes.

9.3 Stake information.

9.4 Equipment used to check stakes

9.5 Use of a transit

9.6 Grade checking

Integration Skills:*
9.1 The student will demonstrate knowledge of terms associated with grade work.

9.2 The student will demonstrate knowledge of purposes of stakes.

9.3 The student will identify information given on stakes.

9.4 The student will demonstrate the use of equipment by the operator to check stakes.

9.5 The student will correctly use a transit.

9.6 The student will demonstrate the ability to check grades.

* Skills proficiency to be determined by successful demonstration of surveying and grade work techniques.
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