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Fall 2010 Curriculum Gap Analysis Summary
The faculty and staff of CARCAM want to thank you for participating in our Fall Curriculum Gap Analysis. Your input was insightful and has assisted us in ensuring our courses are providing the skills your entry level technician’s need. We considered all input provided and our responses/actions are listed beneath each item. Curriculum changes as a result of your input are highlighted in yellow. There is a sample survey at the end of this document listing the questions for Items 1–7as a reminder of the original questions.
Industry input is essential to the work of CARCAM. Again, your time and efforts are appreciated and we hope you will consider participating in future Curriculum Gap Analysis surveys.

Beverly Hilderbrand

Director/PI

	Industry Feedback
AUT 110-DC Fundamentals

	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

	
	

	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

	
	

	Item 6
	Explain the function of each atomic component structure

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

	
	

	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. 

	
	

	Module B
	Good basic knowledge course useful to anyone.



	Action Taken
	No action required

	
	

	Module C
	Very good basic knowledge.

	Action Taken
	No action required

	Industry Feedback
AUT 111-AC Fundamentals

	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.

	
	

	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.

	
	

	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



	
	

	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

	
	

	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.

	
	

	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

	
	

	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

	Item 2
	Modules E and F are most important



	Action Taken
	No action required

	
	

	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.

	
	

	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. 

	
	

	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.  

	
	

	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.

	
	

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



	Action Taken
	Good basic knowledge.

	
	

	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.

	
	

	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.

	
	

	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.

	
	

	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

	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

	
	

	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.

	
	

	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.

	
	

	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.

	
	

	Item 5
	Weekly-Monthly

	Action Taken
	No action required

	
	

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

	Action Taken
	Noted

	
	

	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.  

	
	

	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.

	
	

	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

	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. 

	
	

	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.

	
	

	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

	
	

	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.

	
	

	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).

	
	

	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.

	

	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) Our faculty is discussing/evaluating the replacement of this module with an introduction to variable frequency drives and servo controllers. 

	

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



	Action Taken
	No action required


	Course Evaluated

 Sample Survey
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?
	
	
	

	Comments:



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

	Comments:



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

	Comments:



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

	Comments:



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

	Comments:



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

	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.
	
	
	

	Comments:




5

