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	Section I: Overview of Department      


A.
Mission of the department and its programs

The mission of Sinclair’s Computer Aided Manufacturing (CAM) department and its programs is to provide world-class educational and training support in the areas of tooling, machining and computer numerical control (CNC). The Dayton region is a national focal point for tooling and machining, with a long history of invention and manufacturing innovation.  This history is shared with Sinclair, as courses in machining have been offered here for over 100 years.  
Currently, manufacturers in the Dayton region have shown resilience and flexibility in the face of global economic changes, as companies have incorporated new technologies and have expanded their product lines to include nontraditional applications such as medical devices.
The faculty and staff of the CAM department are well qualified to respond to the changing needs of local manufacturers.  They have extensive industrial and classroom experience, and they continually learn new technology and techniques.  This expertise helps drive the curriculum to always meet the changing needs of local manufacturers.  The CAM department offers courses, certificates and associate degrees in:  
Associate Degrees

· Computer Aided Manufacturing – CNC Option

· Computer Aided Manufacturing – Precision Machining Option

Certificates

· Step II

· Tool & Die Technology (being deactivated)

Short Term Certificates

· CNC Technology (new for Fall 2009)

· Top Gun Machining Academy 

Courses

· Topics include machining processes; CNC programming and operations; jig and fixture design; and tool design. 

This curriculum is taught in a hands-on manner, with extensive lab experiences for our students.  Our facilities rank among the best in the nation, with a comprehensive manual machine shop and a newly renovated CNC lab.
The key stakeholders of the CAM department include students, faculty, staff, local manufacturing employers, associated Sinclair departments, professional societies such as the Dayton Tooling and Manufacturing Association and the Society of Manufacturing Engineers, and other organizations like the Dayton Urban League and the Job Center.
The department strives to support the manufacturing sector in the Dayton region, even as employers are struggling with global competition, outsourcing, and economic downturns.  The face of manufacturing has changed over the years, but it remains a critical part of the region’s economy and Sinclair needs to continue to supply qualified technicians.

B.
Description of the self-study process

We approached the preparation for this department review as an extension of our ongoing strategic planning and curriculum revision efforts.  Since 2007, we have been in a serious mode of self study, as we realized that curriculum changes needed to be made to keep up with changes in the field.  We included all department members in the process of analyzing our situation by looking at classroom experiences, student feedback, employer suggestions and other environmental data.  This involved many department meetings and additional discussions about what needed to change and why.  

Notably, there has been extensive interaction with employers over the past year, as they are interested and motivated in helping us reform the curriculum to better meet their needs.  In 2008, there were twelve meetings with industry groups, including advisory meetings, committee meetings, and a facilitated half-day storyboarding session.
We recognized the processes of self-study for the purpose of curriculum revision and self-study for the purpose of formal department review were one and the same.  In fact, this combination helped make the process more practical and purposeful.
	Section II: Overview of Programs


A.
Analysis of environmental factors

The data set that was provided as part of this department review process gave the CAM department an unprecedented level of detail regarding the performance and environmental factors surrounding our programs.  The analysis of this data reinforced what we had already determined to be our biggest concern: declining enrollment. 
Enrollment drives several other important factors, including graduation rates, average class size and cost per FTE.  Therefore, by addressing the enrollment issue, we are addressing those other factors.  The following tables describe the CAM enrollment from two different perspectives: annual seat count in CAM courses and Fall quarter FTE.
	Annual CAM 

Seat Count
	Percent change
	
	Fall CAM

FTE
	Percent change

	03/04
	1,558
	
	
	Fall ‘03
	140
	

	04/05
	1,376
	-12%
	
	Fall ‘04
	105
	-25%

	05/06
	1,289
	-6%
	
	Fall ‘05
	110
	+5%

	06/07
	1,160
	-10%
	
	Fall ‘06
	93
	-15%

	07/08
	1,042
	-10%
	
	Fall ‘07
	83
	-11%

	08/09
	Not avail.
	Not avail.
	
	Fall ‘08
	102
	+23%


As mentioned before, concerns over declining enrollment led the department to launch an effort to evaluate the curriculum and realign itself with the needs of local employers.  These enrollment numbers also reflect an overall decline in manufacturing employment in the Dayton area, but it is important to note that successful companies have been changing the way they do business, in order to survive.  At Sinclair we must change also, to support our community and the employers.   Significant changes have been proposed through Sinclair’s Curriculum Management System, to become effective in the Fall of 2009.  But other steps have been taken to address the enrollment issue including a partnership with the Dayton Job Center, the establishment of a Haas Technical Education Center and the establishment of a new co-op program for STEP II.  These initiatives have contributed to the 23% increase in Fall quarter FTE, and will be explained later in this document.  
In addition to enrollment, and its associated metrics of graduation rates, average class size and cost per FTE, the CAM department focused on two other issues: diversity and faculty ratios (full-time to part-time faculty).

The machining industry is typically underrepresented by minorities, and Dayton is no exception.  This has historically been reflected in the students who enroll in CAM programs and courses.  The CAM department has recently joined a diversity initiative with the Dayton Tooling & Manufacturing Association, where we work with the Job Center and the Dayton Urban League to attract African-American students to enter the field of machining.  As a result, we have seen an increase in the number of African-American students in the CAM programs, as shown in the table below.
African American Enrollment
	
	In INT-109 
(all incoming 
CAM students)
	Percent of total course enrollment
	In INT-161 
(all incoming 
STEP II students)
	Percent of total course enrollment

	03/04
	20
	10%
	8
	14%

	04/05
	33
	18%
	8
	19%

	05/06
	50
	15%
	4
	8%

	06/07
	40
	15%
	4
	7%

	07/08
	47
	20%
	15
	28%


We have also been working on the CAM department’s faculty ratio (full-time to part-time), to increase the number of part-time faculty being utilized by the department.  This has been especially difficult for us, as our technical specialty is such that most experienced machinists and CNC technicians do not have a sufficient educational background to qualify as  part time instructors.  And finding someone who can teach during the day is even more challenging.  But we are making progress in recruiting and adding part-time instructors to our department.  In Fall of 2008, we utilized six different part-time instructors to cover eight of our 29 sections, as compared to the Fall of 2007 when we utilized only two different part-time instructors to cover eight of our 29 sections.
Appropriate excerpts of department’s data set can found in Appendix A.  It is important to note that the apparent increase in cost per FTE in 07/08 can be attributed to the consolidation of two budget centers (0570 CAM and 0581 STEP II) into one (0570).  The dramatic increase in cost per FTE for 0570 at that point is therefore misleading.

B.
Statement of program learning outcomes and linkage to courses

An entry-level graduate with an Associate of Applied Science Degree in Computer Aided Manufacturing from Sinclair Community College will be able to:

	Program Outcomes
	Course Linkages

	Technical engineering skills – Demonstrate technical engineering skills appropriate to program requirements.
	INT 109, 113, 114, 211, 212, 213, 225,

	Analyze manufacturing engineering problems – Analyze manufacturing engineering problems (general and technical) and make appropriate decisions.
	INT 211

OPT 205, 206

	Mathematical skills – Demonstrate mathematical skills required for occupation.
	INT 141, 142, 143,
MAT 101, 131

	Computer competency – Demonstrate computer competency compatible with occupational needs.
	INT 113, 114, 
ETD 198, 199, 230

	Positive attitude and work habits – Demonstrate positive work attitude and work habits in a professional manner.
	INT 161, 162, 163, 213
OPT 126

	Machining applications – Demonstrate applied competencies in the areas of machining applications, drafting techniques and blueprint reading.
	INT 109, 161, 162, 163
ETD 198, 199, 230

	Computer numerical control – Demonstrate applied competencies in the areas of computer numerical control.
	INT 113, 211, 212, 213

	Identify new changes in career field – Identify new changes in career field and build personal skills to maintain state-of-the-art competencies.
	INT 211, 212, 213

OPT 205

	Manufacturing fixturing & tooling – Demonstrate applied competencies in the design of manufacturing fixturing and tooling.
	INT 114, 225


C.
Admissions requirements

The CAM programs have no admissions requirements, although incoming STEP II students go through screening interviews with the STEP II coordinator.

	Section III: Student Learning


A.
Evidence of student mastery of general education competencies

The CAM programs are highly technical and very focused on the operation of precision machines.  But over the years, the college’s general education initiative has brought attention and recognition to the concept of “gen-ed across the curriculum.”  In some cases, we have recognized pre-existing examples of general education in our curriculum.  In other cases, we have introduced new elements to insure that we address the college’s general education goals.
Computer literacy is very important for CAM students, as more and more equipment is programmed and operated with computers, and design and production information is shared and manipulated with computers.  Our students use computers throughout their programs.  They display mastery of computer literacy by being able to write, test and edit complex computer programs, and by operating computer controlled machining centers.  They also do individual design projects using electronic drafting software.

Critical thinking and problem solving permeates the CAM programs, as all students must be able to look at a product design and determine the best way to manufacture it.  This process is highly creative, and students must identify key design features, consider precision and accuracy, create solutions and evaluate them for improvement.

Information literacy comes into play for the CAM students during their work on design and machining projects.  Students need to pull information from technical catalogs, operator’s manuals, professional handbooks, and sources on the internet to be able to complete their projects.

Oral communication is a critical skill for any CAM student.  Since much of their learning takes place in machine shop and the CNC lab, the students need to be able to organize their thoughts into clear questions, and create a common understanding through effective verbal communication with their instructors and lab technicians.  As students progress through the program, they are more able to utilize technical vocabulary and describe exactly what is happening on their machine.
Written communication has been incorporated into several courses in the form of written assignments, progress reports, and project summaries.  As with oral communication, our students improve their writing capability as they progress through the programs.

Values, citizenship and community are displayed in our lab settings as students must work together to share equipment, tooling, and other limited resources.  Students are also exposed to some service projects where faculty and lab technicians do work to support local museums and parks.
B.
Evidence of student achievement in the learning outcomes for the program
The CAM program produces students who can manufacture parts by using a variety of technologies, including manual machining; CNC programming and operations; jig and fixture design; and various methods of quality measurement and control.  Students do not just read and hear about these technologies, they utilize them to complete a variety of challenging projects.  The products that they produce must meet a predefined set of criteria that include fit, form, and function.  Often, the allowable tolerance of dimensional variations must be held to the equivalent of less than the thickness of a sheet of paper. 
So the CAM department has physical evidence of student achievement of their learning outcomes in the form of completed projects.  Each student’s project is evaluated by faculty using evaluation sheets that list dimensional requirements, functional objectives, and other pertinent criteria, including observations of safe and effective operation of the equipment.  The students receive this detailed feedback on the quality of their projects and the department is able to monitor overall student achievement.

Other evidence of student achievement includes functional CNC programs; well designed jigs and fixtures; examples of effective troubleshooting and debugging; behavioral observations; and examination scores.  

The course INT-213, Computer Numerical Control Applications, serves as a capstone experience for the CAM students, and encompasses the entire scope of their associate degree experience.  Student projects in this course serve as the summative assessment of program outcome achievement. 
C.
Evidence of student demand for the program

While it is true that the region and the nation have experienced declines in manufacturing employment over the past several years, that fact alone does not paint an accurate picture of the status of manufacturing.  Stories about plant closures and outsourcing may dominate the news, but consider the following:

· Many of the lost manufacturing jobs are considered to be “low skill.”

· Manufacturers are becoming more productive in terms of output per employee. (Source: US Bureau of Economic Analysis)
· The nation’s manufacturing output has steadily increased for the past ten years. (Source: US Bureau of Economic Analysis)
· Many local manufacturers are expanding their product lines and incorporating more CNC technology.

So manufacturing is changing by becoming more efficient and more technical.  There is a real demand for CAM students, as shown by:
· Evidence from Sinclair’s academic advisors that students are requesting the CAM programs.
· Displaced manufacturing workers coming to the CAM programs to update their skills (CNC in particular).

· Support from employers by way of our Industrial Advisory Committee and the Dayton Tooling & Manufacturing Association.

· Ohio’s Third Frontier program, which features advanced manufacturing as a strategic priority for the economic development of the state.

· In 2008, 20 of our 21 STEP II graduates were either employed in manufacturing or continued their manufacturing studies.

· Media coverage of local, progressive manufacturing companies (examples in Appendix D).

· 100 years of providing manufacturing education to the Dayton community.
D.
Evidence of program quality from external sources 
The CAM department works very closely with its advisory committee and other employers of our graduates.  We rely on them to give us continuous feedback on the quality of our program, through discussions at meetings and formal survey forms for employers of our graduates and our co-op students.  Most recently, our co-op employer surveys show that they are very happy with the quality of our students.

Other external evidence of program quality comes from knowing that:

· Several colleges visit us each year to use the CAM program as a benchmark.

· Companies come to us for help in developing their apprenticeship programs.
· Organizers of SkillsUSA routinely ask the CAM department to host their regional machining competition. 

· Haas Automation evaluated the quality of the CAM program before offering to partner with Sinclair to become a Haas Technical Education Center.
E.
Evidence of the placement/ transfer of graduates

Historically, data on placement and transfer of CAM graduates has been incomplete.  The number of respondents to the surveys has been very low, so we have not been able to read too much into the results.  This is a very important topic, however, for us to monitor and analyze so we gather as much anecdotal evidence as we can.
Employers often contact us for information on upcoming graduates.  In fact, we often host an employer open house in the spring, so employers can come to Sinclair to meet the CAM students and inspect examples of their workmanship.  Informal indications from employers and students show that placement rates of our graduates are very high.  Usually employers tell us that they need even more graduates.

We do have good data on the placement of the 2008 STEP II one-year certificate graduates.  Of the 21 graduates, 12 were employed in the field and eight continued on to pursue a CAM associate degree. 

F.
Evidence of the cost-effectiveness of the department/ program

Due to the nature of our discipline, the CAM department incurs cost from equipment, materials, labs, and technicians in addition to faculty and administration.  However, we characterize our department as being cost-effective in that we do what we can to effectively manage those costs.
One of the best examples of that cost management is the recent upgrading of our CNC lab.  We had six CNC machines that were due for replacement in the next five years.  By establishing a partnership with American CNC manufacturer Haas Automation, we were able to replace all six CNC machines with state-of-the-art equipment at a fraction of the cost.  Overall, we saved over $300,000 in equipment cost by entering into this partnership.  This newly established Haas Technical Education Center (HTEC) not only saves us money, but it also gives us the new technology we need to be able to meet the changing needs of our regional employers.
Other added benefits for becoming an HTEC partner include free technical support, the opportunity to purchase tooling at 50% discount, and we received 15 desktop simulators valued at $2000 each.

Another major example of cost effectiveness is the reduction in lab space in our machine shop.  In December of 2007, we handed over about 2,000 square feet of our machine shop to the Theater department for their new scene shop.  During this consolidation, we surplused some older equipment and rearranged the others to make room for the Theater department’s expansion.
The department also cuts costs by arranging for donations from local companies, including a $52,000 tooling donation from UltraMet, donated coolant from Chemtool and Blaser, and donated heat-treating services.
	Section IV: Department/Program Status and Goals


A. 
List the department’s/program’s strengths, weaknesses and opportunities
	
	
	

	
	Strengths
· Knowledgeable faculty (average of 10 years industrial experience).
· Modern facilities, including new Haas CNC machines.
· Low tuition cost.
· Strong brand name recognition among local industry.
· Strong ties with industry advisors.

· Co-op program for STEP II.
· Flexible class times.
	Opportunities
· Increase use of CNC technology.
· Strong demand for skilled machinists in the region.

· Displaced workers looking to retrain.

· Expand co-op program.
· Expand diversity initiative with the Job Center.

· Applications in bio-manufacturing and medical devices.

· Distance learning.

	
	Weaknesses
· Cost per FTE.
· High FT:PT faculty ratio.

· Limited ability to advertise.

· Web presence.

· Limited geographical area (classes offered only downtown)
	Threats
· Negative publicity concerning careers in manufacturing.
· Declining employment in traditional  manufacturing.

· Decrease in state funding.

· Emerging competition in adult technology career centers.

· Rising price of raw materials.


B.
Describe the status of the department’s/program’s work on any issues or recommendations that surfaced in the last department review

The most recent department review raised the issue of the need for a formal curriculum review.  We took a two step approach to our curriculum review by first having a facilitated half-day storyboarding session with 11 industry representatives, followed up by a series of department meetings where we analyzed the industry feedback and determined appropriate curriculum changes.  Those changes have been submitted into the Curriculum Management system for planned implementation in Fall of 2009.  The curriculum changes include:
· Revised AAS degree: CAM – CNC option

· Revised AAS degree: CAM – Precision Machining option

· Revised One Year Certificate: STEP II

· Deactivated One Year Certificate: Tool & Die Technology

· New Short Term Certificate: CNC Technology 

C. 
Based on feedback from environmental scans, community needs assessment, advisory committees, accrediting agencies, Student Services, and other sources external to the department, how well is the department responding to the (1) current and (2) emerging needs of the community? The college?

Based on the feedback from external sources, including students and employers, the CAM department has identified CNC technology as a current and growing need in the community.  As a result, the CAM department has strengthened its CNC offerings in the following ways:
New CNC equipment:  By establishing Sinclair as a Haas Technical Education Center, we were able to economically upgrade our CNC equipment.  Not only do we have new, state-of-the-art equipment, but also we have the added capabilities of 4 and 5 axis machining, probing and high-speed machining.

New CNC Certificate:  We have proposed a new short term certificate in CNC Technology.  Many students have already been asking for such a certificate, and we are now equipped to deliver it.

More CNC in STEP II:  The proposed revision of the STEP II program includes more emphasis on CNC operations.  This is a direct result of the feedback from our advisory committee.

D.
List noteworthy innovations in instruction, curriculum and student learning over the last five years
· Haas CNC machines and corresponding revision of curriculum materials.
· Haas tabletop control simulators, allowing more student access to machine controls.

· STEP II Co-op program, giving students work experience and much needed income during their education, while giving employers earlier access to our students.

· New course in Principles of Manufacturing, offered initially as a special topics course for the purpose of presenting the “big picture” of manufacturing.  

· Newly developed machine lab projects emphasizing coordination among course sections, common assessments and critical thinking.
· Converted programming software from SmartCAM to EdgeCAM, which is more prevalent among local manufacturers.

· Introduced the “C or better” prerequisite to the INT 161-162-163 series of machine lab courses, to promote better student success.

E.
What are the department’s/program’s goals and rationale for expanding and improving student learning, including new courses, programs, delivery formats and locations?

Distance Learning:  The CAM department is exploring distance learning opportunities for some of its manufacturing courses.  It may be possible to incorporate some of the web material from Haas Automation.  Course enhancements, and hybrids are being considered as well as full web courses. 
4 and 5 Axis Machining:  The new Haas CNC machines give us the added capability of 4 and 5 axis programming and machining.  The CAM department is beginning to explore how this technology can be incorporated into the curriculum.
Tabletop Simulators:  Our new Haas tabletop control simulators may allow us to offer CNC programming courses in different locations.  
Bio-Manufacturing:  We will explore opportunities in the emerging fields of bio-manufacturing and medical devices.    

F.
What are the department’s goals for reallocating resources?  Discontinuing courses?

Last year, the CAM department deactivated six courses due to low enrollment:

· INT 121 – Introduction to Pattern Making
· INT 122 – Basics of Patternmaking

· INT 132 – Advanced Moldmaking

· INT 151 – Principles of Welding

· INT 152 – Arc Welding

· INT 153 – Oxyacetylene Welding

Additionally this year, we have recently submitted the following for deactivation:

· INT 209 – CNC Wire EDM Programming

· Tool & Die Certificate

Resources are being reallocated to provide more emphasis on CNC technology, while still maintaining a solid foundation in manual machining.  We will continue to monitor courses and programs for low enrollment.
G. 
What resources and other assistance are needed to accomplish the department’s/program’s goals?
We need continued administrative support of the Haas Technical Education Center.
We need more marketing and advertising assistance, especially with CNC technology.

We need continued funding and support of faculty and staff development, as we adapt our curriculum to meet the changing needs of the community.
We need Sinclair administration to understand that manufacturing continues to be a significant part of the local economy and it deserves to be supported academically.
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