Certificate proposal for worker retraining
PMRAP Grant, Fall 2010
Introduction:

The Regional Employment Board conducted a survey of local precision machining companies in an effort to define current and future needs.  The results of this survey are summarized in the following table:
	Ranking of Needs

	Priority
	Topic/Categories

	1
	Tool Holding/Measuring and Inspection

	2
	Quality Assurance and Process Control.

CNC Programming and Verification

	3
	Quick Change work holding and fixturing.

Process Planning and Estimating

	4
	Machine Tool Performance


The mechanical engineering technology faculty at Springfield Technical Community College took these results and together with their experience in education, developed a certificate proposal.

Philosophy:

Point number 1:  Community colleges are seeing a growth in retraining of displaced workers.  Many of these non-traditional students have not been in a classroom in years.  They do not even possess basic computer skills.  Funding from both state and/or federal sources give these students one year to complete their studies.  This is woefully inadequate for many.  The latest experience with three of these non-traditional students revealed the following: 

· One was lacking basic skills to the point of preventing him from learning technical software.  When students do not understand concepts of file structure, saving files, USB storage devices, mouse manipulation, etc, their chances of success in learning sophisticated software programs like CAD or CAM are virtually impossible.  This individual unfortunately ended up failing the class.  
· Two did manage to learn enough to get through the course; however, to claim they are ready to assume a role as a CAD/CAM technician may be a stretch.   

It is the faculty’s opinion that computer skills MUST be assessed for every incoming student in any technical program.  If the skills are lacking, a remedial course or two should become part of the student’s workload.  It is only hoped that funding can be stretched out for these individuals.  Technology had been increasing rapidly unbeknownst to these workers.  In some cases they have one year of experience 30 times over.  Now to place these workers in technology heavy, technical courses, can only lead to frustration.  Perhaps if their employers had updated their companies to take advantage of new technologies, it would have forced these workers to update their skills.  But, in the meantime, it is strongly urged to allow displaced workers more time to relearn some basic and new skills before pursuing complex technical programs.   
Point number 2:  The curriculum of the MET program (both AS degree and certificates) at STCC prepares the individual to assume a role as an engineering technician.  Therefore, each subject is presented in great detail.   The associate degree program provides the student an excellent background in both design and manufacturing.  Each certificate simply allows a student to specialize in one particular area (e.g. CAD or CAM).  However, the courses are all the same as in the AS program.  A 2-year or 1-year certificate prepares the student for entry level positions as CAD designers and detailers, CNC programmers, inspection and quality assurance.  The graduate is expected to “hit the ground running” from day one of employment.  It is expected that eventually, each graduate of the AS program will earn a bachelor degree in engineering.  

External research considerations:

Searching nationwide for manufacturing training models revealed the competency pyramid shown in figure 1 on the next page.  This concept was discovered at the US Department of Labor’s Career One Stop website at the following URL:

  http://www.careeronestop.org/CompetencyModel/pyramid.aspx?HG=Y
The following is quoted from their website:  

The competency model framework for Advanced Manufacturing was developed through a collaborative effort involving the Employment and Training Administration (ETA) and leading industry organizations. 

To ensure that the model reflects the knowledge and skills needed by today's manufacturing workforce ETA worked with its industry partners to update the original model. Completed in April 2010, the updated model contains new information on Sustainable and Green Manufacturing, as well as updated key behaviors in several competency areas. 
The industry organizations included MI (The Manufacturing Institute), SME (Society of Manufacturing Engineers), and NACFAM (National Council for Advanced Manufacturing).
Upon viewing the model, Row 1, Personal Effectiveness Competencies, are skills and behaviors applicable to young workers just entering the workforce.  It is hoped that these skills and behaviors are developed in K-12, the family, and any part time work performed as a student. 
This proposal begins at Row 2, Academic Competencies.  These skills become the foundation for future learning and development.  The importance of this row cannot be overemphasized.  For without math, reading, writing, and computer skills; learning complex systems such as CAD, CAM, and CNC become impossible.  This proposal dedicates three courses to this topic. 

Continuing to go up the model brings us to Row 3, Workplace Competencies.  This row is a continuation of row 2 in part (e.g. problem solving and decision making), then proceeds to develop technical skills such as Working with Tools and Technology.  Row 4, Industry Wide Technical Competencies, begins the development of skills required for manufacturing technologists.  

This proposal uses the data from Rows 2-4 as a guide.  An eight course certificate is proposed which both lays a strong math, English, and computer foundation which is then used in to learn specific industry competencies.  

Final Thoughts:  Returning workers bring much experience (perhaps in a now extinct manufacturing company) and savvy to the table.  However, as stated above, their soft skills typically have not kept up with the times.  The purpose of this certificate is to couple the technical skills as indicated in the survey but to ensure that a solid foundation is established for the returning worker.  
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For workers in the existing manufacturing workforce, this certificate provides the foundation and technical skills necessary to embark on continued studies and training to advance their careers. 
Modular Course Offering Concept: 

The course work is set up in modular fashion and does not attempt to create experts in specific disciplines.  That is, with the strong academic foundation developed, coupled with experience in today’s manufacturing skills allows the worker to begin to advance their education.  Suggested positions include CNC operator/programmer, inspector, process planning assistant, engineering changes, etc.  

The Courses:
	Semester 1
	Semester 2

	Manufacturing Principles

Computer skills/MS Office Proficiency

Applied Math Skills 
CNC Principles I
	Blue Print Reading/ Metrology

CNC Principles II
Computer Aided Manufacturing
Intro to Solid Modeling


Delivery of the certificate:
The college academic model would consist of two 15 week semesters.  This is perhaps not the best delivery system for this certificate.  The faculty suggests the following:

· The courses should be offered in an 8 week format.  That is, the meeting time each week is doubled that of the 15 week model.  This allows the student to progress through the program in half the time.  
· The program should be offered each semester both fall and spring to allow workers to continuously have access to training.

The course descriptions

Semester 1 Course Descriptions:

Computer skills/MS Office Proficiency
This course covers the most important computer literacy topics including a fundamental understanding of computer hardware, using the personal computer and related applications to convey and retrieve information, navigation and file management, and a practical study of common productivity software (word processing, spreadsheet, and presentation). This course will emphasis an understanding of the implications and effects of computers and how it applies in the manufacturing environment. 
Applied Math Skills 

This is designed to be an applications course for students in manufacturing technology. The emphasis is on solving real-world problems pertaining to manufacturing technology by applying arithmetic, algebraic, and geometric concepts.   Basic right angle trigonometry will also be covered as it relates to applications in CNC part processing.  
Manufacturing Principles

This course is an introductory course that will prepare individuals with core skills and knowledge needed to succeed in a high performance manufacturing industry.   The course will use the steps of the Engineering Design Process where students will solve technology/engineering problems and apply scientific concepts across a wide variety of topics to develop conceptual understanding and skills such as the ability to work through difficult problems, to be creative in problem solving, and to think critically and analytically.  Students will practice and apply technology and mathematical reasoning in an engineering context as it applies to the engineering design process and how it is used to solve technological challenges. The course will stress attitudes and behavior that relate to critical thinking, problem solving, communication, collaboration, and presentation skills required in modern business practices.
CNC Principles I

This course is an introduction to the fundamental concepts of Computer Numerical Control (CNC). The importance of numerical control to manufacturing and productivity is discussed with respect to different types of CNC systems. Coverage includes writing simple programs to perform contouring and hole operations for typical milling machining centers. Programs will also be written for lathe operations including turning, facing, and threading. The student will be instructed in the set-up and operation of both a CNC mill and lathe. Emphasis is placed on developing an understanding of typical G and M codes used in modern CNC machinery. Throughout the course, students will be required to perform calculations for speeds and feeds for various tooling. In addition, students will calculate the necessary coordinate data as it relates to the Cartesian coordinate system.

Semester 2 Course Descriptions:

Blue Print Reading/ Metrology

This course introduces the student to three key concepts within the quality function: The metrology system, measuring and gauging, and geometric dimensioning and tolerancing (GD&T). Topics to be discussed include managing a metrology system, calibration procedures and standards, types of measuring equipment, instrument classification, analysis and presentation of measurement data, and measuring and gauging geometric tolerances. Emphasis is placed on GD&T theory and discussions, bases on ANSI Y14.5M-1994, including measurement of flatness, straightness, roundness, cylindrical surfaces, parallelism, perpendicularity, concentricity, true position, and runout as they apply to blueprints. Lab exercises demonstrate key principles discussed in lectures.  
CNC Principles II

This course is a continuation of the fundamental concepts of Computer Numerical Control (CNC).  The course begins with a review of writing programs for a CNC mill and lathe. Students will analyze and write CNC programs of increased complexity with emphasis placed on selecting the proper tooling and work holding devises. Insert technology and the appropriate tool holder required will be discussed. The concepts of Computer Aided Manufacturing (CAM) will be introduced. Students will take CAM files and use different methods to interface with the CNC machines to manufacture parts. 

Computer Aided Manufacturing (CAM)
This course explores machining by utilizing a graphical software package to generate part programs for a CNC mill and CNC lathe. The emphasis of the course is placed on learning to use the CAM software to select tools, manipulate part geometry, and convert screen graphics into a CNC program. Students learn the integration of Computer-Aided Design (CAD) with CAM in order to understand how to proceed from the design process through the manufacturing process. 
Introduction to Solid Modeling.
The purpose of this course is to introduce the student to the terminology, capabilities, and operation of a feature-based, parametric solid modeling system called Solid Works.  The course begins with a review of the Windows operating system. Students develop an understanding of computer hardware, manipulating windows, and file management. The course then proceeds with an overview of Solid Work’s sketching environment where students learn to create 2D objects such as lines and arcs. Definition is then added to the sketch including numerical dimensions and geometric relationships. Solid features are created including extrusions and features of revolution. Individual solid parts are then arranged in an assembly to create simple products and devices.  
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