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Summary of Fall 2010 Curriculum Gap Analysis
Survey Data:

AUT 110 DC Fundamentals
AUT 111 AC Fundamentals
AUT 114 Introduction to PLCs
AUT 130 Fundamentals of Industrial Hydraulics and Pneumatics
AUT 234 Motor Controls I

	Industry Feedback

	AUT 110
	DC Fundamentals

	Pg 10
Item 3
	(1) Power and current calculation should be taught at the 3 KSA                                                                                       (2) Since a small company, KSA for A1.1.1, A1.1.2, and A1.1.3 are at 4. 

(3) Good to see root cause analysis in C1.2 performance objectives.

	Action Taken
	(1) & (2) KSA’s are minimum course standards expected of successful completers. Most objectives are taught at a higher level than the KSA assigned but not less than that value. Individual companies may require a higher level of understanding depending on their specific needs.

(3) No action required

	
	

	Pg 10
Item 4
	Since a small company, KSA for A1.1.1, A1.1.2, and A1.1.3 are at 4.



	Action Taken
	See action taken Item 3

	
	

	Pg 10
Item 6
	Explain the function of each atomic component structure

	Action Taken
	Taught in Module A but not listed as a learning objective

	
	

	Pg 12
Module A
	All theories and formula calculations are good.  DC power is not as common in industrial use now except in 24vdc control applications.  DC motors were once important factors when needing high torque at low rpm but great advances in AC motors and variable speed drives have made the lower cost AC much more common.

	Action Taken
	DC Fundamentals is the entry level electronics course and the concepts and theories taught (safety, series, parallel, voltage, current, power, multi-meter, etc) are used throughout the AUT program. 

	
	

	Pg 10
Module B
	Good basic knowledge course useful to anyone.



	Action Taken
	No action required

	
	

	Pg 11
Module C
	Very good basic knowledge.

	Action Taken
	No action required

	Industry Feedback

	AUT 111
	AC Fundamentals

	Pg 16
Item 1
	In a Maintenance role our associates would rarely perform RLC calculations.



	Action Taken
	RLC calculations are fundamental to the cognitive skills necessary for a broad spectrum of knowledge required in the automated manufacturing environment and are expected by some employers.

	
	

	Pg 16
Item 3
	Since a small company, KSA for A2.1.1, A2.1.2, and A2.1.3 are at 4.



	Action Taken
	KSA’s are minimum course standards expected of successful completers. Most objectives are taught at a higher level than the KSA assigned but not less than that value. Individual companies may require a higher level of understanding depending on their specific needs.

	
	

	Pg 16
Item 4
	(1) Basically all AC Fundamentals should be taught at 3 KSA                                                                                            (2) Since a small company, KSA for A2.1.1, A2.1.2, and A2.1.3 are at 4.

(3) Would like to see B1.1.4 increased to level 3.

	Action Taken
	(1), (2) & (3) See action taken item 3



	
	

	Pg 16
Item 6
	(1) Noise and Power distribution system concepts and design are necessary.                                                   
(2) RLC Calculations

	Action Taken
	(1) This is covered in more advanced courses covering transformers and 3 phase distribution circuits.
(2) See action taken item 1 pg 2

	
	

	Pg 16
Item 7
	ARC/Flash, and power distribution, NEC Regs



	Action Taken
	This course covers basic Inductive and Capacitive circuits. The items mentioned here are covered in more advanced courses.

	
	

	Pg 18
Module A
	Very good.  This should give a student the ability to better understand motor and motor control fundamentals.  Most everything here will be used at some point by all graduates.

	Action Taken
	No action required

	
	

	Pg 20 Module C
	Good course.  Should be a prerequisite for PLC course.

	Action Taken
	All programs do require an entry level AC course before allowing the students to take a PLC course.

	
	

	Industry Feedback

	AUT 114
	Introduction to PLCs

	Pg 22
Item 2
	Modules E and F are most important



	Action Taken
	No action required

	
	

	Pg 22
Item 4
	(1) More detail on analog and more troubleshooting

(2) It definitely takes a strong level 3 candidate to pass Toyota's entry level knowledge and skill entry tests.

	Action Taken
	(1)This is the minimum requirements and there are two additional advanced PLC classes that include analog and troubleshooting. 

(2) Comment duly noted. Students pursuing a career in PLCs would be advised to also complete advanced courses in PLCs.

	
	

	Pg 24
Module A
	(1) Very good basic knowledge.  Quality of graduates will be primarily determined by the quality of the instructors.  Experience plays a big part in teaching these concepts.  Great care should be taken to insure that real life situations and applications are presented to get students acquainted with what they will face on the job.                                                                                                                                                 

(2) Wiring & Operating a magnetic motor starter circuit using start stop, jog start run and forward and reverse circuits before programming PLC’s   

	Action Taken
	(1) Real world applications are available in lab settings using simulation hardware and software. 

(2)Students are strongly encouraged to complete Motor Controls course prior to entering PLC courses. 

	
	

	Pg 26 Module B
	(1)This course can be extremely complex or it can be made easy to understand.  Course instructor teaching style is critical.  Many will become “lost” if the course is taught “over their head”.

Students must understand wiring schemes and theory of operation for any given application or task.  This must be understood prior to any PLC programming.

Most hardware is technically the same.  The difference today is in the software.  These differences should be shown to the students so they will be prepared for what is actually in the field.  A teaching approach with an emphasis on “hands on” will be the most effective. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   (2) Add remote I/O configurations Device Net, Field Bus, CAN networks Touch screens in overall architecture of PLC system.

In the scan section explain the importance of ladder logic being solved left to right and top to bottom. The last state of the output logic in the scan is what is realized at the output card.  


	Action Taken
	(1) Wiring schemes and theory of operation are taught prior to PLC programming. The PLC course is a lab intensive course. 
(2) These items are included in an advanced PLC course. This course is an introduction to PLCs.  

	
	

	Pg 27 Module C
	(1) Good basic knowledge.                                                                                                                                           

(2) Spend little time on octal numbering systems more on hexadecimal



	Action Taken
	(1) No action required
(2) Duly noted for reference.

	
	

	Pg 27
Module D
	Very important.  Good layout from what I can see.  Very important for good documentation of written programs.



	Action Taken
	Good basic knowledge.

	
	

	Pg 28 Module E
	(1) Good layout.  Need to emphasis heavy use of “hands on” to overcome student lack of experience.  This will create a more confident graduate.                                                                                       

(2) Include positive and negative logic (Synch and source) In I/O cards and sensors



	Action Taken
	(1) This course is heavy in hands-on experience and students are provided with a scenario to problem solve and must use critical thinking to write a program to match scenario.
(2) This information is included in the course but may not be addressed as a specific KSA.

	
	

	Pg 30 Module F
	(1) This can be the most critical, and the most fun, part of the course.  Software comparisons are ideal at this point.  Ladder functions do not program exactly the same in all software sets.  Real time labs, with functional inputs and outputs, are the most desirable way to teach.  Students need to see the results of their program immediately.                                                                                                                                             

(2) Define live edits in run mode; explain dangers when live edits are done on machinery that is operating.

Explain the purpose and dangers of forcing the state of bits both in internal logic bits and output bits.

	Action Taken
	(1) Software comparisons are usually taught in the advanced PLC course to prevent confusion. There are hands-on labs associated with all PLC courses utilizing the mentioned functions. (No action necessary for this course)
(2) Added performance and learning objectives to Module F to cover these competencies.

	
	

	Pg 30 Module G
	(1) Good basic knowledge course.                                                                                                                            (2) Explain timer timing and timer done bits

	Action Taken
	(1) No action required
(2) Both of these flags are taught in the timer section of this course.

	
	

	Pg 31 Module H
	(1) Good basic knowledge course.                                                                                                                                (2) Define counter number limitations base on data register size.



	Action Taken
	(1) No action required
(2) This is included within the counter module of this course. 

	
	

	Industry Feedback

	AUT 130
	Fundamentals of Industrial Hydraulics and Pneumatics

	Pg 33
Item 1
	(1) All listed competencies are good, but need them to be worked in conjunction with schematics to gain understanding.

(2) Troubleshooting and repair is most critical competency for hydraulics and pneumatics and this is the state competency.

	Action Taken
	(1) Added learning objectives to incorporate interpreting schematics.
(2) No action required

	
	

	Pg 33
Item 2
	Please ensure lockout training in safety portion including how to "bleed out" and "block" during lockout procedures

	Action Taken
	Modified common safety rules learning objective in Module A to include stored energy removal and blocking.

	
	

	Pg 33
Item 3
	Since a small company, KSA for A1.1.1 is at 4.



	Action Taken
	KSA’s are minimum course standards expected of successful completers. Most objectives are taught at a higher level than the KSA assigned but not less than that value. Individual companies may require a higher level of understanding depending on their specific needs.

	
	

	Pg 33
Item 4
	(1) Pneumatics seems to be an "Oh yeah, and everything we said about hydraulics is just like pneumatics" kind of thing.                                                                                                                                                                                           (2) Since a small company, KSA for A1.1.1 is at 4.

	Action Taken
	(1) There are many similarities between hydraulics and pneumatics and the pneumatic learning objectives cover the differences. 
(2) KSA’s are minimum course standards expected of successful completers. Most objectives are taught at a higher level than the KSA assigned but not less than that value. Individual companies may require a higher level of understanding depending on their specific needs.

	
	

	Pg 33
Item 5
	Weekly-Monthly

	Action Taken
	No action required

	
	

	Pg 33
Item 6
	We use almost no hydraulics. Almost entirely pneumatic or electric actuators.

	Action Taken
	Noted

	
	

	Pg 33 

Item 7
	In depth understanding of schematics for use in troubleshooting on complex systems you need to be able to understand the system.

	Action Taken
	Students are expected to attain a level of competency consistent with an entry level technician.  

	
	

	Pg 35
Module A
	In safety section include: 

(A) Embolism risk with Air and cutting and fluid injection to the body in high pressure hydraulic leaks.

(B) Environmental concerns with clean up and disposal of fluids.

(C) In application environment, explain flammable hydraulic fluids dangers in certain applications Ex. smelting operations



	Action Taken
	(A) Covered in A1.1.1 “Common Safety Rules”
(B) &(C) Added a professional competency, performance objective, and learning objectives to cover this material.

	
	

	Pg 36
Module B
	Describe various air tool lubrication methods and the effects on various seal materials.

Applications where lubrication is not to be added I.E. materials application such as painting/ coatings.



	Action Taken
	Added learning objectives to Module B.

	
	

	Industrial Motors

	AUT 234
	Industrial Motor Controls I

	Pg 38
Item 1
	This is the best class! Spend a little time on motors, starters, photo eyes. This helped more than any and will help any industrial maintenance man. Spend a little more time on schematics and also maybe troubleshooting contacts, relays with meter.

	Action Taken
	We agree these skills are important and are emphasized in this course as well as the advanced motors course and other electrical courses. 

	
	

	Pg 38
Item 3
	(1) Lockout tagout & other safety procedures should get highly emphasized. Working with controls there are always risks when troubleshooting. It is essential to understand and minimize. Verify absence of voltage after lockout. This comment is for 3 & 4.                                                                                                                   (2) Lockout tagout for 3-phase motors should probably be at least a 3 KSA                                                        (3) Since a small company, KSA for A1.1.1 - A1.1.7 are at 4.

	Action Taken
	(1) Added increased emphasis on proper safety procedures.
(2) We agree with the increased skill level and have upgraded the KSA to 3 for A1.1.2 
(3) KSA’s are minimum course standards expected of successful completers. Most objectives are taught at a higher level than the KSA assigned but not less than that value. Individual companies may require a higher level of understanding depending on their specific needs.

	
	

	Pg 38
Item 4
	(1) Since a small company, KSA for A1.1.1 - A1.1.7 are at 4.  

(2) Good focus on safety in Module A

	Action Taken
	(1) KSA’s are minimum course standards expected of successful completers. Most objectives are taught at a higher level than the KSA assigned but not less than that value. Individual companies may require a higher level of understanding depending on their specific needs.

(2) No action required

	
	

	Pg 38
Item 6
	(1) PLC section seems very out of place for a Motor Controls course                                                                             (2) Not sure this course should have the PLC part indicated below. This may be a mistake as it looks to be a duplicate of the 114 course materials.

	Action Taken
	(1) & (2) Faculty agree with this feedback and are in the process of replacing this module with updated information reflecting current industry needs.

	
	

	Pg 38
Item 7
	(1) Transformers touch more on 480 v 3-phase, to get to 110 or 24v                                                                                   (2) Would like to see more emphasis on 3-phase power transformer calculation.                                                  
(3) 2 speed motor applications, Harsh duty motors and environments, Variable frequency drives though this may be in another course.

	Action Taken
	(1) & (2)These concepts are covered more thoroughly in a course called Motors and Transformers and are not emphasized as much in this course.
 (3) 2 speed motors are taught in the first Motors course (AUT 117).

	
	

	Pg 40
Module A
	(1) Include IEC motor controls as well.  This is becoming more popular in the US due to space limitations, etc.  NEMA is HP rated while IEC is rated by amperage.  Graduates will see much of this in the working world.  Slight differences in NEMA and IEC termination ledgers on various products.  
(2) Some discussion on OSHA rules, etc. should accompany this course so that students will recognize rated hazards.  
(3) Arc-Flash should also be explained because most all industrial facilities will be forced into compliance at some point in time.  This is especially true in motor control centers, which most industrial plants use.

	Action Taken
	(1) Add IEC motor controls learning objective
(2) OSHA rules and rated hazards are taught in AUT 102.

(3) Faculty received training on NFPA 70E Standards for Electrical Safety in the Work Place, in January 2011 and the curriculum was updated to include Arc-Flash safety principles.

	

	Pg 41
Module B
	(1) Good course.  Will be valuable to all graduates.                                                                                                              (2) 2 speed start run applications. 

Emphasize the difference between a motor controlling device and an isolating device. Not to jog a motor with the disconnect switch.

(3) Not sure why PLC is in this course Variable frequency drives and servo controllers would be logical next step.

	Action Taken
	(1) No action required
(2) We agree that students should understand the difference between isolating devices and motor controlling devices.
(3) We are looking at replacing this module with an introduction to variable frequency drives and servo controllers. 

	

	Pg 42
Module C
	Good course.  Will be very valuable to graduates.



	Action Taken
	No action required
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	Evaluation Overview

	Questions
	Changes Needed
	%
	Adequate
	%
	Aligns Well
	%
	Total
	%

	1
	0
	0%
	6
	32%
	13
	68%
	19
	100%

	2
	0
	0%
	6
	32%
	13
	68%
	19
	100%

	3
	1
	5%
	7
	37%
	11
	58%
	19
	100%

	4
	0
	0%
	9
	47%
	10
	53%
	19
	100%

	Total
	1
	 
	28
	 
	47
	 
	76
	 

	Percent
	1%
	 
	37%
	 
	62%
	 
	99%
	% Acceptable

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Annually
	 
	Monthly
	 
	Daily/Weekly
	 
	Total
	 

	5
	0
	0%
	2
	11%
	17
	89%
	19
	100%

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Yes
	%
	 
	 
	No
	%
	Total
	%

	6
	2
	11%
	 
	 
	17
	89%
	19
	100%

	7
	1
	5%
	 
	 
	18
	95%
	19
	100%

	Total
	3
	 
	 
	 
	35
	 
	38
	 

	Percent
	8%
	 
	 
	 
	92%
	 
	100%
	 


	AUT 110 Compiled Evaluations & Feedback
Based on your company’s standards, please place a check in the appropriate box for each question. Provide your comments below for any rating of (1) CHANGES NEEDED.
	Changes Needed
	Adequate
	Aligns Well

	
	1
	2
	3

	1.
How well do the listed industry competencies reflect expectations of entry- level employees associated with your company?
	0
	6
	13

	Comments:



	2.
How well does the material in each module reflect your company’s standards in scope and quantity?
	0
	6
	13

	Comments:



	3.
How well do the performance objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	1
	7
	11

	Comments:
(1)Power and current calculation should be taught at the 3 KSA                                                                                       (2) Since a small company, KSA for A1.1.1, A1.1.2, and A1.1.3 are at 4. 
(3)Good to see root cause analysis in C1.2 performance objectives.

	4.
How well do the learning objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	0
	9
	10

	Comments:
Since a small company, KSA for A1.1.1, A1.1.2, and A1.1.3 are at 4.


	5.
Given the entire content of this course how frequently is this information used? Annually, Monthly , Daily/Weekly
	0
	2
	17

	Comments:



	6.
Are there competencies listed that are not required of individuals in your company? Use 1 for Yes and 3 for No. 
	2
	
	17

	Comments:
Explain the function of each atomic component structure


	7.
Are there competencies not listed that you expect in an individual at the entry-level position in your company? Use 1 for Yes and 3 for No.
	1
	
	18

	Comments:




STUDENT LEARNING OUTCOMES

	MODULE A – Principles of DC Electricity

	MODULE DESCRIPTION – This module introduces students to basic elements of DC and how to be safe while working in an electrical environment. Included are Lockout/Tag-out procedures, DC theory, functions of magnetism, electrical measurement, and basic laws of electricity.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Perform tasks in a safe manner.
	A1.1
Given a variety of lab situations, perform assigned tasks in a safe manner.  

NOTE:  This is an ongoing evaluation.
	3

	A2.0 
Explain elements of DC electrical theory.
	A2.1 
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Explain the use of personal protective equipment.

A1.1.2
Explain hazards associated with electrical systems.

A1.1.3
Explain lockout/tag out procedures.
	3

2

3

	A2.1.1
Define terms associated with DC electricity.

A2.1.2
Explain the function of each atomic component structure.
A2.1.3
Explain the function of electrical charges.
A2.1.4
State whether a potential difference exists between two charges given their magnitude and polarity.
A2.1.5
State the direction of electron movement between two charges, given their magnitude and polarity.

A2.1.6
Explain the function of conductors.
A2.1.7
Explain the function of insulators.
A2.1.8
Explain the difference between insulators, and conductors.

A2.1.9
Describe the relationship between electrical charge and current.

A2.1.10
Explain the principles of magnetism and how they relate to electrical charges.

A2.1.11
Explain the various units of electrical measurement.

A2.1.12
Explain Ohm’s Law.
A2.1.13
Calculate current using Ohm’s Law.
A2.1.14
Calculate voltage using Ohm’s Law.

A2.1.15
Calculate resistance using Ohm’s Law.
A2.1.16
Describe the linear proportion between current and voltage.
A2.1.17
Explain electrical power.
A2.1.18
Describe power dissipation in resistance.
A2.1.19
Identify power formulas.
A2.1.20
State the relationship between resistance, voltage, current, and power.

A2.1.21
Calculate current flow.

A2.1.22
Calculate voltage drops and rises.
A2.1.23
Calculate resistance.


	1

2

2

1

1

2

2

2

2

2

2

2

2

2

2

2

2

2

1

2

2

2

2

	MODULE A OUTLINE:

· Safety

· Personal protective equipment

· Electrical systems hazards

· Lockout/tagout 

· Terms and symbols associated with electrical theory

· DC Theory

· Characteristics of the atom

· Characteristics of the nucleus

· Electrical charges

· Conductors and insulators

· Electric charge and current

· Magnetism

· Units of electrical measurement

· Electrical quantities

· Voltage

· Current

· Resistance

· Power

· Electrical units of measure

· Volts

· Amperes

· Ohms

· Watts

· Ohm’s Law

· Power Law



	Module A Comments/Suggestions:
All theories and formula calculations are good.  DC power is not as common in industrial use now except in 24vdc control applications.  DC motors were once important factors when needing high torque at low rpm but great advances in AC motors and variable speed drives have made the lower cost AC much more common.



	MODULE B – DC ELECTRICal CIRCUITS

	MODULE DESCRIPTION – This module teaches the students how to read and interpret electrical circuits.  They will be introduced to terms and symbols, basic components, various types of circuits, and will learn to solve for unknowns in various circuits.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Read and interpret electrical circuits.
	B1.1
Design and construct a variety of DC circuits.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Explain terms and symbols used for DC electrical circuits.

B1.1.2
State the basic components of a DC electrical circuit.

B1.1.3
Identify characteristics of conductors and insulators.

B1.1.4
Describe the differences between schematic and wiring diagrams.

B1.1.5
Differentiate between various resistive circuits such as series, parallel, and series-parallel circuits.

B1.1.6
Use Kirchhoff’s law to solve for unknowns in various resistive circuits.

B1.1.7
Solve for unknowns within a circuit using various network theorems.

B1.1.8
Explain considerations for designing and constructing various DC circuits.


	1

1

1

2

3

3

3

3



	MODULE B OUTLINE:
· Symbols and components

· Conductors and insulators

· Schematics and wiring diagrams

· Resistive circuits

· Series

· Parallel

· Series/Parallel

· Kirchhoff’s Law
· Constructing circuits


	Module B Comments/Suggestions:
Good basic knowledge course useful to anyone.



	MODULE C – DC circuit Testing

	MODULE DESCRIPTION – This module highlights the use of test equipment while troubleshooting problems in various DC circuits.  They will be taught to calculate what reading they should obtain from various locations in a circuit, how to obtain that measurement, and determine what the problem is when the reading is incorrect.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Use electrical test equipment to troubleshoot electrical circuits.
	C1.1
Given a DC circuit previously developed by the student, use various instruments to test the circuit to determine if the readings are in accordance with specifications.
	3

	
	C1.2 
Given various faulty circuits or faulty readings within a circuit, determine the root cause and propose a solution.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Explain the characteristics and functions of various instruments used to test DC electrical circuits. 

C1.1.2
Explain procedures for obtaining readings from various instruments used to test DC electrical circuits.
C1.1.3
Calculate power in series circuit, parallel circuit, and a series parallel circuit

	3

2

3

	C1.2.1
Describe the process for determining if a reading is correct or incorrect.

C1.2.2
Explain the procedures for determining the cause of the malfunction.
C1.2.3
Explain the procedures for repairing the malfunction.
	3

3

3

	MODULE C OUTLINE:
· Test equipment

- 
Volt meter

-
Ohm meter

-
Ammeter

-
Multimeter

-
Megohmmeter 

· Troubleshooting

· Determining correct and incorrect readings

· Determining a malfunctions root cause
· Repair procedures

	Module C Comments/Suggestions:
Very good basic knowledge.
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	Evaluation Overview

	Questions
	Changes Needed
	%
	Adequate
	%
	Aligns Well
	%
	Total
	%

	1
	0
	0%
	5
	25%
	15
	75%
	20
	100%

	2
	0
	0%
	11
	55%
	9
	45%
	20
	100%

	3
	1
	5%
	8
	40%
	11
	55%
	20
	100%

	4
	0
	0%
	10
	50%
	10
	50%
	20
	100%

	Total
	1
	 
	34
	 
	45
	 
	80
	 

	Percent
	1%
	 
	43%
	 
	56%
	 
	99%
	% Acceptable

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Annually
	 
	Monthly
	 
	Daily/Weekly
	 
	Total
	 

	5
	0
	0%
	4
	20%
	16
	80%
	20
	100%

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Yes
	%
	 
	 
	No
	%
	Total
	%

	6
	3
	15%
	 
	 
	17
	85%
	20
	100%

	7
	2
	10%
	 
	 
	18
	90%
	20
	100%

	Total
	5
	 
	 
	 
	35
	 
	40
	 

	Percent
	13%
	 
	 
	 
	88%
	 
	100%
	 


	AUT 111 Compiled Evaluation
Based on your company’s standards, please place a check in the appropriate box for each question. Provide your comments below for any rating of (1) CHANGES NEEDED.
	Changes Needed
	Adequate
	Aligns Well

	
	1
	2
	3

	1.
How well do the listed industry competencies reflect expectations of entry- level employees associated with your company?
	
	5
	15

	Comments:

In a Maintenance role our associates would rarely perform RLC calculations.



	2.
How well does the material in each module reflect your company’s standards in scope and quantity?
	
	11
	9

	Comments:



	3.
How well do the performance objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	1
	8
	11

	Comments:

Since a small company, KSA for A2.1.1, A2.1.2, and A2.1.3 are at 4.



	4.
How well do the learning objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	
	10
	10

	Comments:
(1)Basically all AC Fundamentals should be taught at 3 KSA                                                                                            (2) Since a small company, KSA for A2.1.1, A2.1.2, and A2.1.3 are at 4.

(3)Would like to see B1.1.4 increased to level 3.

	5.
Given the entire content of this course how frequently is this information used? (1) Annually, (2) Monthly , (3) Daily/Weekly
	
	4
	16

	Comments:



	6.
Are there competencies listed that are not required of individuals in your company? Use 1 for Yes and 3 for No. 
	3
	
	17

	Comments:

(1)Noise and Power distribution system concepts and design are necessary.                                                   (2)RLC Calculations



	7.
Are there competencies not listed that you expect in an individual at the entry-level position in your company? Use 1 for Yes and 3 for No.
	2
	
	18

	Comments:

ARC/Flash, and power distribution, NEC Regs



STUDENT LEARNING OUTCOMES

	MODULE A – Principles of AC Electricity

	MODULE DESCRIPTION – This module introduces the students to the basic principles of AC electricity.  It provides a review of what the students learned in DC and then adds AC characteristics, reactive components, and transformers.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Explain elements of AC electrical theory.
	A1.1
This competency is measured cognitively.
	2

	A2.0 
Perform tasks in a safe manner.
	A2.1 
Given a variety of lab situations, perform assigned tasks in a safe manner.  

NOTE:  This is an ongoing evaluation.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Identify the particles in an atom.

A1.1.2
State the electrical charge of the atomic particles.

A1.1.3
Define voltage, current, resistance, and power.

A1.1.4
State the units of measurement for voltage, current, resistance, and power.

A1.1.5
Describe the relationship between, voltages, current, resistance, and power.

A1.1.6
Explain the function of voltage sources.

A1.1.7
State Ohm’s Law.

A1.1.8
State the Power Law.
A1.1.9
State Kirchhoff’s Law as applied to AC theory
A1.1.10
Describe the relationship between electricity and magnetism.

A1.1.11
Explain the operation of an electromagnet.

A1.1.12
Explain how magnetic induction works.

A1.1.13
Identify a sine wave.

A1.1.14
Describe period, frequency, and amplitude.

A1.1.15
State the unit of measurement for frequency.

A1.1.16
Describe peak, peak-to-peak, and effective voltage.
A1.1.17 Describe phase relationships and phase-shift
A1.1.18
Define capacitance.

A1.1.19
State the unit of measurement for capacitance.
A1.1.20
Define reactance.
A1.1.21
Define inductance.

A1.1.22
State the unit of measurement for inductance.

A1.1.23
Describe the function of an inductor in a circuit.
	1

1

1

1

2

2

1

1

1

2

2

2

1

2

1

2

2

1

1

1

1

1

2

	A2.1.1
Explain the use of personal protective equipment.

A2.1.2
Explain hazards associated with electrical systems.

A2.1.3
Explain lockout/tag out procedures.
	3

2

3



	MODULE A OUTLINE:
· Safety 

· Terms and symbols associated with electrical theory

· Electrical characteristics of the atom

· Magnetism

· Units of electrical measurement

· Electrical quantities

· Voltage

· Current

· Resistance

· Power

· Electrical units of measure

· Volts

· Amperes

· Ohms

· Watts

· Ohm’s Law

· Power Law

· Kirchhoff’s Law

· Characteristics of alternating current

· Sine wave

· Frequency

· Amplitude

· Phase and phase relationships

· Reactive components

· Capacitance 

· Reactance

· Inductance

· Impedance

· Transformers



	Comments/Suggestions:
Very good.  This should give a student the ability to better understand motor and motor control fundamentals.  Most everything here will be used at some point by all graduates.




	MODULE B – AC ELECTRICal CIRCUITS

	MODULE DESCRIPTION – This module takes the students further into the world of AC by examining various types of circuits, and then allowing the students the opportunity to design and construct their own circuits.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Read and interpret electrical circuits.
	B1.1
Design and construct a variety of AC circuits.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Explain terms and symbols used for electrical circuits.

B1.1.2
State the basic components of an electrical circuit.

B1.1.3
Identify characteristics of conductors of different capacities.

B1.1.4
Describe the differences between schematic and wiring diagrams.

B1.1.5
Differentiate between series, parallel, series-parallel circuits, and RCL circuits.

B1.1.6
Explain considerations for using various types of connections when constructing AC circuits.
	1

1

1

2

3

3



	MODULE B OUTLINE:
· Symbols

· Types of circuits

· Series

· Parallel

· Series/Parallel

· RCL Circuits

· Constructing circuits



	Comments/Suggestions:



	MODULE C – circuit Testing

	MODULE DESCRIPTION – This module highlights the use of test equipment while troubleshooting problems in various AC circuits.  They will be taught to calculate what reading they should obtain from various locations in a circuit, how to obtain that measurement, and determine what the problem is when the reading is incorrect.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Use electrical test equipment to troubleshoot electrical circuits.
	C1.1
Given an AC circuit previously developed by the student, use various instruments to test the circuit to determine if the readings are in accordance with specifications.
	3

	
	C1.2 
Given various faulty circuits or faulty readings within a circuit, determine the root cause and propose a solution.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Explain the characteristics and functions of various instruments used to test electrical circuits. 
C1.1.2
Explain procedures for obtaining readings from various instruments used to test electrical circuits.
	3

2



	C1.2.1
Describe the process for determining if a reading is correct or incorrect.

C1.2.2
Explain the procedures for determining the cause of the malfunction.

C1.2.3
Explain the procedures for repairing the malfunction.
	3

3

3

	MODULE C OUTLINE:
· Test equipment

- 
Volt meter

-
Ohm meter

-
Ammeter

-
MultiMeter
-
Megohmmeter 

-
Oscilloscope

· Troubleshooting

· Determining correct and incorrect readings

· Determining a malfunctions root cause

· Repair procedures

	Comments/Suggestions:
Good course.  Should be a prerequisite for PLC course.
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	Evaluation Overview

	Questions
	Changes Needed
	%
	Adequate
	%
	Aligns Well
	%
	Total
	%

	1
	0
	0%
	4
	20%
	16
	80%
	20
	100%

	2
	0
	0%
	9
	45%
	11
	55%
	20
	100%

	3
	0
	0%
	7
	35%
	13
	65%
	20
	100%

	4
	0
	0%
	7
	37%
	12
	63%
	19
	100%

	Total
	0
	 
	27
	 
	52
	 
	79
	 

	Percent
	0%
	 
	34%
	 
	66%
	 
	100%
	% Acceptable

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Annually
	 
	Monthly
	 
	Daily/Weekly
	 
	Total
	 

	5
	0
	0%
	3
	15%
	17
	85%
	20
	100%

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Yes
	%
	 
	 
	No
	%
	Total
	%

	6
	1
	5%
	 
	 
	19
	95%
	20
	100%

	7
	1
	5%
	 
	 
	19
	95%
	20
	100%

	Total
	2
	 
	 
	 
	38
	 
	40
	 

	Percent
	5%
	 
	 
	 
	95%
	 
	100%
	 


	AUT 114 Compiled Evaluations & Feedback
Based on your company’s standards, please place a check in the appropriate box for each question. Provide your comments below for any rating of (1) CHANGES NEEDED.
	Changes Needed
	Adequate
	Aligns Well

	
	1
	2
	3

	1.
How well do the listed industry competencies reflect expectations of entry- level employees associated with your company?
	
	4
	16

	Comments:



	2.
How well does the material in each module reflect your company’s standards in scope and quantity?
	
	9
	11

	Comments:

Modules E and F are most important



	3.
How well do the performance objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	
	7
	13

	Comments:



	4.
How well do the learning objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	
	7
	12

	Comments:
(1) More detail on analog and more troubleshooting

(2) It definitely takes a strong level 3 candidate to pass Toyota's entry level knowledge and skill entry tests.

	5.
Given the entire content of this course how frequently is this information used? (1) Annually, (2) Monthly , (3) Daily/Weekly
	
	3
	17

	Comments:



	6.
Are there competencies listed that are not required of individuals in your company? Use 1 for Yes and 3 for No. 
	1
	
	19

	Comments:



	7.
Are there competencies not listed that you expect in an individual at the entry-level position in your company? Use 1 for Yes and 3 for No.
	1
	
	19

	Comments:




STUDENT LEARNING OUTCOMES

	MODULE A - REVIEW OF FielD WIRING SYMBOL FUNCTIONS

	MODULE DESCRIPTION – This module is designed to lead the students in a review of field wiring symbol functions.  Topics include electromagnetic controls, basic devices and symbols, sensor operation, control processes, and wiring diagrams.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Read and interpret field wiring symbol functions.
	A1.1
Use field wiring symbols and explain the proper use of each electromechanical and solid state device.
	2

	
	A1.2
Demonstrate the use of field wiring device symbols in relay ladder logic.
	2

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Identify the functions of electromagnetic control relays, contactors, and motor starters.

A1.1.2
Identify the basic device and switch symbols found in PLC installations.

A1.1.3
Explain the operation of sensors and output control devices.

A1.1.4
Identify sequential and combination control processes.
	1

1

2

1

	A1.2.1
Identify the parts of a relay logic wiring diagram.

A1.2.2
Create and modify a relay logic wiring diagram.
	1

2

	MODULE A OUTLINE:

· Electromagnetic controls
· Relays

· Contactors

· Motor starters

· Basic devices and symbols

· Sensor operation

· Control processes

· Sequential

· Combination

· Wiring diagrams

	Comments/Suggestions:
(1)Very good basic knowledge.  Quality of graduates will be primarily determined by the quality of the instructors.  Experience plays a big part in teaching these concepts.  Great care should be taken to insure that real life situations and applications are presented to get students acquainted with what they will face on the job.                                                                                                                                                                (2)Wiring & Operating a magnetic motor starter circuit using start stop, jog start run and forward and reverse circuits before programming PLC’s   




	MODULE B – OVERVIEW OF PLC HARDWARE AND SOFTWARE

	MODULE DESCRIPTION – This module is designed to teach the students the function and operation of a PLC system.  The students will also demonstrate the use of the major components of the PLC system and explain their function.  Topics include an overview of PLC basic components, processor units, input and output sections, power supply components, the chassis and backplane, and software operation.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Describe the function and operation of a PLC system.
	 B1.1
This competency is measured cognitively.
	2

	B2.0
Demonstrate the use of the major components of the PLC systems and explain their function.
	B2.1
Describe the operation of the processor and its purpose in the PLC system.
	1

	
	B2.2
Describe the difference between input and output modules and explain their function.
	2

	
	B2.3
Explain how the power supply interfaces with the processor and I/O section.
	2

	
	B2.4
Describe the purpose of the chassis and backplane. 
	2

	
	B2.5
Demonstrate how to establish communication between the programming device and PLC.
	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
State the purpose of PLCs.

B1.1.2
Differentiate between a PLC and a relay logic control.

B1.1.3
Describe several advantages of a programmable logic controller (PLC) over hardwired relay systems.

B1.1.4
Identify the major components of a typical PLC and describe the function of each.
	2

2

2

1



	B2.1.1
Describe the function of the processor.

B2.1.2
Describe a typical program scan.

B2.1.3
Describe the function of the watchdog timer.

B2.1.4
Identify the distinct types of memory.
B2.1.5
Identify the types of information stored in each category of memory.

B2.1.6
Define various terms associated with processors.

B2.1.7
Define a network.
	1

1

1

1

1

1

1

	B2.2.1
Define various terms such as discrete and analog.

B2.2.2
Describe the I/O section of a PLC.

B2.2.3
Describe how basic AC and DC input and output modules work.

B2.2.4
Describe the proper wiring connections for input and output devices and their corresponding modules.

B2.2.5
Explain why a hardwired emergency-stop function is desirable.

B2.2.6
Describe what I/O shielding does.

	1

1

3

2

2

1

	B2.3.1
Describe the basic function of the regulated power supply and its connections to the processor and I/O section.
	2

	B2.4.1
Identify the chassis and backplane.

B2.4.2
Explain the purpose of the chassis.

B2.4.3
Explain the purpose of the backplane.
	2

2

2

	B2.5.1
Establish communication between the programming device and the PLC.
	2

	MODULE B OUTLINE:

· Overview of PLC basic components

· Processor unit

· Input and output section

· Power supply components

· Chassis and backplane

· Software operation

	Comments/Suggestions:
(1)This course can be extremely complex or it can be made easy to understand.  Course instructor teaching style is critical.  Many will become “lost” if the course is taught “over their head”.

Students must understand wiring schemes and theory of operation for any given application or task.  This must be understood prior to any PLC programming.

Most hardware is technically the same.  The difference today is in the software.  These differences should be shown to the students so they will be prepared for what is actually in the field.  A teaching approach with an emphasis on “hands on” will be the most effective. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   (2) Add remote I/O configurations Device Net, Field Bus, CAN networks, Touch screens in overall architecture of PLC system.
In the scan section explain the importance of ladder logic being solved left to right and top to bottom. The last state of the output logic in the scan is what is realized at the output card.  




	MODULE C – NUMBERING SYSTEMS 

	MODULE DESCRIPTION – This module is designed to teach the students the various numbering systems, techniques for converting between the systems, and the coded numbering systems.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Explain various numbering systems and convert between them.
	C1.1
Demonstrate how to convert between specified numbering systems. 
	2

	C2.0
Explain various coded numbering systems.
	C2.1
This competency is measured cognitively.
	1

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Identify various numbering systems.

C1.1.2
Count using various numbering systems.

C1.1.3
Explain how to convert between various numbering systems.
	1

2

2

	C2.1.1
Explain the use of coded numbering systems.

C2.1.2
Differentiate between various coded numbering systems.
	1

1

	MODULE C OUTLINE:

· Numbering Systems

· Types

· Codes

· Conversions



	Comments/Suggestions:
(1)Good basic knowledge.                                                                                                                                           (2)Spend little time on octal numbering systems more on hexadecimal




	MODULE D – PROGRAM SYMBOL FUNCTIONS

	MODULE DESCRIPTION – The purpose of this module is to teach the students how to read and interpret program symbol functions.  Topics include functions, and sequencers. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Read and interpret program symbol functions.
	D1.1
Determine proper symbols to use for input and output devices.
	2

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Explain and describe specified programming functions.

D1.1.2
Describe the difference between logical and discrete holding contacts.
	2

2



	MODULE D OUTLINE:

· Program symbol 

· Functions 

· Sequences



	Comments/Suggestions:
Very important.  Good layout from what I can see.  Very important for good documentation of written programs.




	MODULE E – PLC SYSTEMS AND WIRING DEVICES

	MODULE DESCRIPTION – The purpose of this module is to teach the students to install PLC components and wiring devices.  Topics include connections to the chassis, I/O devices, system power, and programming terminal.  PLC location considerations will also be discussed.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Install PLC components and wiring devices.
	E1.1
Install, and connect specified PLC components to meet safety requirements.
	2

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Explain the need, importance and function of safety circuits.

E1.1.2
Explain the proper installation of the major components.
	2

2

	MODULE E OUTLINE:

· Connections

· PLC chassis

· I/O devices

· System power

· Programming terminal

· PLC location considerations

	Comments/Suggestions:
(1)Good layout.  Need to emphasis heavy use of “hands on” to overcome student lack of experience.  This will create a more confident graduate.                                                                                       

(2)Include positive and negative logic (Synch and source) In I/O cards and sensors




	MODULE F – BASIC PROGRAMMING

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform basic PLC programming.  Topics include program safety, design and implementation, PLC modes for processor programming and running, logic continuity, and optimization.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Perform basic PLC programming.
	F1.1
Design, document, and/or modify an active, operational program to perform a specific function.
	2

	
	F1.2
Analyze and optimize an existing program.
	2

	
	F1.3
Safely perform live edits and force instructions.
	2

	LEARNING OBJECTIVES 
	KSA

	F1.1.1
Demonstrate the rules that govern a ladder diagram.

F1.1.2
Explain the steps for creating and documenting a program to perform a basic task.

F1.1.3
Explain the steps to modify a previously created program.

F1.1.4
Describe the use of various elements of the instruction set.  

F1.1.5
Explain how to execute the program.


	2

2

2

2

2

	F1.2.1
Explain the purpose for program optimization.

F1.2.2
Describe various common programming techniques to optimize a program.

F1.2.3
Differentiate between an optimized and non-optimized program.

F1.2.4
Explain the term on-line and off-line programming.
	3

2

2

1

	F1.3.1
Define a force function.

F1.3.2
Identify and describe the safety precautions related to on-line editing and forcing.
	2
2

	MODULE F OUTLINE:

· Program safety consideration

· Program design and implementation

· PLC modes for processor programming and running

· Program logic continuity

· Program optimization

	Comments/Suggestions:
(1)This can be the most critical, and the most fun, part of the course.  Software comparisons are ideal at this point.  Ladder functions do not program exactly the same in all software sets.  Real time labs, with functional inputs and outputs, are the most desirable way to teach.  Students need to see the results of their program immediately.                                                                                                                                             

(2)Define live edits in run mode, explain dangers when live edits are done on machinery that is operating.

Explain the purpose and dangers of forcing the state of bits both in internal logic bits and output bits.


	MODULE G – PROGRAMMING TIMERS

	MODULE DESCRIPTION – The purpose of this module is to teach the students the function and application of timer instructions.  Topics include on delay, off delay, and retentive timers.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0
Use timer instructions in control applications.
	G1.1
Write and/or modify programs using timer instructions.
	3

	LEARNING OBJECTIVES 
	KSA

	G1.1.1
Define various terms associated with PLC timer functions.

G1.1.2
Describe the operation of on-delay and off-delay timers.

G1.1.3
Describe PLC timer instruction basics.

G1.1.4
Differentiate between a non-retentive and retentive timer.

G1.1.5
Analyze and interpret typical PLC ladder logic programs containing timers.

G1.1.6
Describe how to use ON/OFF-delay timers to create PLC ladder logic diagrams.
	2

2

2

3

3

3



	MODULE G OUTLINE:
· Timer instructions

· Timer ladder logic programs

· ON delay timers

· OFF delay timers 

· Retentive timers with reset

	Comments/Suggestions:
(1)Good basic knowledge course.                                                                                                                            (2)Explain timer timing and timer done bits




	MODULE H – PROGRAMMING COUNTERS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to use counter instructions in control applications.  Topics include count up and countdown counters.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	H1.0
Use counter instructions in control applications.
	H1.1
Write and/or modify programs using counters.
	3

	LEARNING OBJECTIVES 
	KSA

	H1.1.1
Define terms associated with PLC counter functions.

H1.1.2
List and describe the functions of PLC counter instructions.

H1.1.3
Analyze and interpret typical PLC programs containing counter applications.

H1.1.4
Describe how to apply the PLC counter function to control systems.

H1.1.5
Describe how to use count up functions.

H1.1.6
Describe how to use countdown functions.  

H1.1.7
Explain how to reset counters.

H1.1.8
Explain an overflow or underflow condition.
	2

2

3

2

2

2

2

1

	MODULE H OUTLINE:
· Counter terms

· Counter instructions

· Counter functions
· Count up and down logic diagrams

· Counter reset

· Overflow and underflow of counters

	Comments/Suggestions:
(1) Good basic knowledge course.                                                                                                                                (2) Define counter number limitations base on data register size.
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	Evaluation Overview

	Questions
	Changes Needed
	%
	Adequate
	%
	Aligns Well
	%
	Total
	%

	1
	1
	5%
	7
	35%
	12
	60%
	20
	100%

	2
	0
	0%
	9
	45%
	11
	55%
	20
	100%

	3
	0
	0%
	8
	40%
	12
	60%
	20
	100%

	4
	0
	0%
	8
	40%
	12
	60%
	20
	100%

	Total
	1
	 
	32
	 
	47
	 
	80
	 

	Percent
	1%
	 
	40%
	 
	59%
	 
	99%
	% Acceptable

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Annually
	 
	Monthly
	 
	Daily/Weekly
	 
	Total
	 

	5
	1
	5%
	7
	35%
	12
	60%
	20
	100%

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Yes
	%
	 
	 
	No
	%
	Total
	%

	6
	2
	10%
	 
	 
	18
	90%
	20
	100%

	7
	1
	5%
	 
	 
	18
	95%
	19
	100%

	Total
	3
	 
	 
	 
	36
	 
	39
	 

	Percent
	8%
	 
	 
	 
	92%
	 
	100%
	 


	AUT 130 Compiled Evaluations & Feedback 
Based on your company’s standards, please place a check in the appropriate box for each question. Provide your comments below for any rating of (1) CHANGES NEEDED.
	Changes Needed
	Adequate
	Aligns Well

	
	1
	2
	3

	1.
How well do the listed industry competencies reflect expectations of entry- level employees associated with your company?
	1
	7
	12

	Comments:

(1) All listed competencies are good, but need them to be worked in conjunction with schematics to gain understanding.

(2) Troubleshooting and repair is most critical competency for hydraulics and pneumatics and this is the state competency.

	2.
How well does the material in each module reflect your company’s standards in scope and quantity?
	
	9
	11

	Comments:

Please ensure lockout training in safety portion including how to "bleed out" and "block" during lockout procedures

	3.
How well do the performance objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	
	8
	12

	Comments:

Since a small company, KSA for A1.1.1 is at 4.



	4.
How well do the learning objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	
	8
	12

	Comments:

(1)  Pneumatics seems to be an "Oh yeah, and everything we said about hydraulics is just like pneumatics" kind of thing.                                                                                                                                                                                           (2)  Since a small company, KSA for A1.1.1 is at 4.



	5.
Given the entire content of this course how frequently is this information used? (1) Annually, (2) Monthly , (3) Daily/Weekly
	1
	7
	12

	Comments:

Weekly-Monthly



	6.
Are there competencies listed that are not required of individuals in your company? Use 1 for Yes and 3 for No. 
	2
	
	18

	Comments:

We use almost no hydraulics. Almost entirely pneumatic or electric actuators.



	7.
Are there competencies not listed that you expect in an individual at the entry-level position in your company? Use 1 for Yes and 3 for No.
	1
	
	18

	Comments:

In depth understanding of schematics for use in troubleshooting on complex systems you need to be able to understand the system.


STUDENT LEARNING OUTCOMES

	MODULE A – HYDRAUILC SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform routine maintenance, troubleshooting, and repair of hydraulic systems.  Topics include principles of hydraulics, fluids, actuators, pumps, and motors.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Perform routine maintenance, troubleshooting and repair on hydraulic systems.
	A1.1
Safely inspect, maintain, troubleshoot, and remove and replace defective components of a specified hydraulic system.
	2

	A2.0
Comprehend the environmental aspects of fluid contamination.
	A2.1
Properly store and dispose hydraulic fluids and contaminated materials. 
	

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Identify common safety rules as they apply to the hydraulics/pneumatics systems, including removing and blocking all stored energy.
A1.1.2
Define common terms such as force, energy, inefficiency, pound, work, inertia, resistance, horsepower, power, energy, pressure, friction, hydraulics. 

A1.1.3
Describe the purpose of a typical hydraulic system.

A1.1.4
Identify the components of a typical hydraulic system.

A1.1.5
Solve hydraulic system problems using mathematical formulas.

A1.1.6
State the characteristics of a liquid. 

A1.1.7
State the characteristics of a gas.

A1.1.8
Solve hydraulics/pneumatics problems using Pascal’s law.

A1.1.9
Explain the operation of force intensifiers.

A1.1.10
Explain factors that affect transmission of force and energy.

A1.1.11
Explain how to read and interpret vacuum gages and pressure gages.

A1.1.12
Explain cavitation and pseudo-cavitation.

A1.1.13
State what causes cavitation and pseudo-cavitation to occur.

A1.1.14
Explain how altitude affects hydraulic systems.

A1.1.15
List the two basic types of hydraulic actuators.

A1.1.16
Explain the operation of hydraulic cylinders.

A1.1.17
Explain the relationship between pressure, force and area when working with cylinders.

A1.1.18
Calculate cylinder area, rod speed, cylinder volume, force, and pressure in hydraulic cylinders.

A1.1.19
Calculate torque in hydraulic actuators.

A1.1.20
Calculate horsepower and speed of hydraulic motors. 

A1.1.21
State which pressure control valves should be externally drained.

A1.1.22
Describe the primary functions of normally non-passing pressure control valves.

A1.1.23
Explain the purpose of bypass valves in suction filters and pressure filters.

A1.1.24
Explain the operation and application of a pilot operated pressure control valve.

A1.1.25
Explain the operation of various circuits utilizing a pressure control valve.

A1.1.26
Explain the operation of hydraulic pumps including vane type, gear type, and piston type.

A1.1.27
Identify characteristics of closed loop and open loop hydrostatic systems.

A1.1.28
Explain the function of the reservoir.

A1.1.29
Explain the operation of directional control valves.

A1.1.30
Identify symbols used in diagrams of hydraulic systems.

A1.1.31
Explain the functions of check valves in hydraulic systems.
A1.1.32
Interpret schematic diagrams of hydraulic systems.
	3

1

1

1

3

1

1

3

2

2

2

2

1

2

1

1

2

3

3

3

2

2

2

2

2

2

1

1

1

1

1

2

	A2.1.1
Identify procedures for containing and cleaning up hydraulic fluid spills.

A2.1.2
Explain how to read and interpret an MSDS.
A2.1.3
Explain the appropriate methods for storage and disposal of hydraulic fluids and contaminated materials.
A2.1.4
Explain the characteristics of both flammable and fire resistant fluids.
	2
1

2

1

	MODULE A OUTLINE:

· Safety

· The physical world of machine

· Transmission of force

· Hydraulic fluids

· Hydraulic actuators 

· Maintaining control of hydraulic

· Hydraulic pumps

· Hydraulic motors

· Reservoirs, coolers, and filters

· Troubleshooting

· Maintenance



	Comments/Suggestions:
In safety section include: 

(A) Embolism risk with Air and cutting and fluid injection to the body in high pressure hydraulic leaks.

(B) Environmental concerns with clean up and disposal of fluids.

(C) In application environment, explain flammable hydraulic fluids dangers in certain applications Ex. smelting operations



	MODULE B – PNEUMATIC SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform routine maintenance, troubleshooting, and repair on pneumatic systems.  Topics include compressors, aftercoolers, dryers, air preparation, actuators, and control systems.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Perform routine maintenance, troubleshooting and repair on pneumatic systems.
	B1.1
Safely inspect, maintain, troubleshoot, and remove and replace defective components of a specified pneumatic system.
	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Define Pneumatics.

B1.1.2
Describe the purpose of a typical pneumatic system.

B1.1.3
Identify the components of a typical pneumatic system.

B1.1.4
Describe the function of each component.
B1.1.5
Identify symbols used in diagrams of pneumatic systems.
B1.1.6
Interpret schematic diagrams of pneumatic systems.
B1.1.7
Summarize the pneumatic system preventive maintenance procedures. 

B1.1.8
Discuss the various methods of air preparation (ie purpose, receiver sizing, and specialized requirements for sterile processes).

B1.1.9
Summarize the lubrication of pneumatic systems and pneumatic tools. 

B1.1.10
Explain the operation of a typical pneumatic system.

B1.1.11
Summarize the process of troubleshooting a pneumatic system.
	1

2

1

2

2

2
2

2

2
2
2

	MODULE B OUTLINE:

· Pneumatic compressors and power supply

· Aftercoolers, dryers, and receivers

· Air preparation

· Pneumatic actuators

· Pneumatic system control

· Troubleshooting

· Maintenance

	Comments/Suggestions:
Describe various air tool lubrication methods and the effects on various seal materials.

Applications where lubrication is not to be added I.E. materials application such as painting/ coatings
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	Evaluation Overview

	Questions
	Changes Needed
	%
	Adequate
	%
	Aligns Well
	%
	Total
	%

	1
	0
	0%
	5
	25%
	15
	75%
	20
	100%

	2
	0
	0%
	7
	35%
	13
	65%
	20
	100%

	3
	1
	5%
	8
	40%
	11
	55%
	20
	100%

	4
	1
	5%
	9
	45%
	10
	50%
	20
	100%

	Total
	2
	 
	29
	 
	49
	 
	80
	 

	Percent
	3%
	 
	36%
	 
	61%
	 
	98%
	% Acceptable

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Annually
	 
	Monthly
	 
	Daily/Weekly
	 
	Total
	 

	5
	0
	0%
	4
	20%
	16
	80%
	20
	100%

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Yes
	%
	 
	 
	No
	%
	Total
	%

	6
	2
	10%
	 
	 
	18
	90%
	20
	100%

	7
	3
	15%
	 
	 
	17
	85%
	20
	100%

	Total
	5
	 
	 
	 
	35
	 
	40
	 

	Percent
	13%
	 
	 
	 
	88%
	 
	100%
	 


	AUT 234 Compiled Evaluations & Feedback 
Based on your company’s standards, please place a check in the appropriate box for each question. Provide your comments below for any rating of (1) CHANGES NEEDED.
	Changes Needed
	Adequate
	Aligns Well

	
	1
	2
	3

	1.
How well do the listed industry competencies reflect expectations of entry- level employees associated with your company?
	
	5
	15

	Comments:

This is the best class! Spend a little time on motors, starters, photo eyes. This helped more than any and will help any industrial maintenance man. Spend a little more time on schematics and also maybe troubleshooting contacts, relays with meter.

	2.
How well does the material in each module reflect your company’s standards in scope and quantity?
	
	7
	13

	Comments:



	3.
How well do the performance objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	1
	8
	11

	Comments:

(1) Lockout tagout & other safety procedures should get highly emphasized. Working with controls there are always risks when troubleshooting. It is essential to understand and minimize. Verify absence of voltage after lockout. This comment is for 3 & 4.                                                                                                                   (2) Lockout tagout for 3-phase motors should probably be at least a 3 KSA                                                        (3) Since a small company, KSA for A1.1.1 - A1.1.7 are at 4.



	4.
How well do the learning objectives and their KSA level reflect your company’s standards? (Please see KSA chart)
	1
	9
	10

	Comments:

(1) Since a small company, KSA for A1.1.1 - A1.1.7 are at 4.  

(2) Good focus on safety in Module A

	5.
Given the entire content of this course how frequently is this information used? (1) Annually, (2) Monthly , (3) Daily/Weekly
	
	4
	16

	Comments:



	6.
Are there competencies listed that are not required of individuals in your company? Use 1 for Yes and 3 for No. 
	2
	
	18

	Comments:

(1)PLC section seems very out of place for a Motor Controls course                                                                             (2) Not sure this course should have the PLC part indicated below. This may be a mistake as it looks to be a duplicate of the 114 course materials.

	7.
Are there competencies not listed that you expect in an individual at the entry-level position in your company? Use 1 for Yes and 3 for No.
	3
	
	17

	Comments:
(1) Transformers touch more on 480 v 3-phase, to get to 110 or 24v                                                                                   (2) Would like to see more emphasis on 3-phase power transformer calculation.                                                  (3) 2 speed motor applications, Harsh duty motors and environments, Variable frequency drives though this may be in another course.




STUDENT LEARNING OUTCOMES
	MODULE A – PRINCIPLES OF MOTOR CONTROLS

	MODULE DESCRIPTION – During this module students learn how various types of electrical motors function.  Students also learn to read and interpret electrical schematics.  Special emphasis is placed on following safety procedures.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Perform tasks in a safe manner. 
	A1.1
Given a variety of lab situations, perform assigned tasks in a safe manner.  
A1.1
Properly perform Lockout/Tagout procedures in various situations including verification of absence of voltage.
NOTE:  This is an ongoing evaluation.
	3
3


	A2.0
Read and interpret electrical schematics. 
	A2.1
This competency is measured cognitively.
	2

	A3.0
Describe the types and functions of motor controls. 
	A3.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Explain the importance of safety policies.

A1.1.2
Explain Lock Out/Tag Out procedures.

A1.1.3
Explain good housekeeping practices.

A1.1.4
Explain the importance of performing machine safety checks of equipment and accessories.

A1.1.5
Explain the importance of using safe material handling techniques for lifting, transporting, and storing.

A1.1.6
Explain the importance of complying with safety policies.

A1.1.7
Explain the importance of practicing tool safety.
A1.1.8
Describe an Arc Flash and explain the dangers if exposed to one.
A1.1.9
Describe various safety precautions necessary to prevent Arc Flash
	2

3
3

3

3

3

2
3
3

	A2.1.1
Explain when contact is normally open or closed.

A2.1.2
Select proper NEMA symbols for various types of motor control devices and components.
A2.1.3
Differentiate between NEMA and IEC controllers.
	2

1

1

	A3.1.1
Explain the use of motor controls in various applications.

A3.1.2
Describe the types and characteristics of control systems.

A3.1.3
Explain the operation of magnetic relays and contactors.

A3.1.4
Differentiate between types of contactors.

A3.1.5
Describe how contactors are sized.

A3.1.6
Describe hot to maintain contactor surfaces.

A3.1.7
Describe coil configuration.

A3.1.8
Describe how to determine coil voltage ratings.

A3.1.9
Describe the use of various types of solid state relays.

A3.1.10
Explain the advantages of solid state relays.

A3.1.11
Describe the use and operation of a triac.

A3.1.12
Describe methods of controlling input voltage.
	2

2

2

3

2

2

2

2

2

2

2

2

	MODULE A OUTLINE:

· Safety and tool use

· NEMA symbols
· IEC Motor Controllers

· Motor control devices

· Magnetic relays

· Contactors

· Coil configuration

· Solid state relays

· Triacs

· Controlling input voltage

	Comments/Suggestions:
Include IEC motor controls as well.  This is becoming more popular in the US due to space limitations, etc.  Nema is HP rated while IEC is rated by amperage.  Graduates will see much of this in the working world.  Slight differences in Nema and IEC termination ledgers on various products.  Some discussion on OSHA rules, etc. should accompany this course so that students will recognize rated hazards.  Arc-Flash should also be explained because most all industrial facilities will be forced into compliance at some point in time.  This is especially true in motor control centers, which most industrial plants use.




	MODULE B – COMMON CONTROL DEVICES

	MODULE DESCRIPTION – This module provides students with knowledge and skills to troubleshoot and perform maintenance on common control devices found in an industrial setting.  Topics include basic troubleshooting, types of control devices, operating principles of controllers, relays, and timers, two and three wire control, jogging, reversing, and removing and replacing controllers.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Maintain common control devices.  
	B1.1
Perform basic troubleshooting activities on common control devices.
	3



	
	B1.2
Remove and replace common control devices.
	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Explain considerations for performing troubleshooting activities on common control devices.

B1.1.2
Explain the function of various types of instruments to test common control devices.

B1.1.3
Explain characteristics and functions of controllers, relays, and timers.

B1.1.4
Explain operating principles of controllers, relays, and timers.

B1.1.5
Explain two-wire control.

B1.1.6
Explain three-wire control.

B1.1.7
Explain the process of jogging.

B1.1.8
Explain the process of reversing.
	3

3

2

2

2

2

2

2

	B1.2.1
Explain the process of removing and replacing motor starters and controllers.
	2

	MODULE B OUTLINE:

· Basic troubleshooting

· Types of control devices

· Controllers

· Relays

· Timers

· Operating principles of controllers, relays, and timers

· Removing and replacing motor starters and controllers

· Two-wire control

· Three-wire control

· Jogging

· Reversing

· Removing and replacing controllers

	Comments/Suggestions:
(1)Good course.  Will be valuable to all graduates.                                                                                                              (2) 2 speed start run applications. 

Emphasize the difference between a motor controlling device and an isolating device. Not to jog a motor with the disconnect switch.

Not sure why PLC is in this course Variable frequency drives and servo controllers would be logical next step.




Suggest this module be deleted and replaced with an introduction to variable frequency drives and servo controllers.
	MODULE C – BASIC PROGRAMMABLE LOGIC CONTROLLERS

	MODULE DESCRIPTION – This module familiarizes students with the basic function of programmable logic controllers (PLCs).  Students also learn to remove and replace various types of devices and test for proper operation using PLCs.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Operate a PLC.
	C1.1
Execute and run a program for a PLC.
	2

	C2.0
Wire different types of control devices. 
	C2.1
Remove and replace various types of devices and test for proper operation using a PLC.
	2

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Explain the basic operating principles of a PLC.

C1.1.2
Describe symbols, components, terms, definitions, and devices for PLC operations.

C1.1.3
Describe how to execute and run a program for a PLC.
	2

2

2

	C2.1.1
Describe the operating principles of digital devices.

C2.1.2
Describe the operating principles of analog devices.
C2.1.3
Describe the process of removing and replacing digital devices.
C2.1.4

Describe the process of removing and replacing analog devices.
	2

2

2

2

	MODULE C OUTLINE:

· Basic operation principles

· Symbols, components, terms, definitions, and devices for PLC operations

· Executing and running a PLC program

· Digital devices

· Analog devices 

	Comments/Suggestions:
Good course.  Will be very valuable to graduates.
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