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Department/Program Review

Self-Study Report
2015 - 2016
Department:      0570 – Computer Aided Manufacturing
Section I:  Annually Reviewed Information
A:  Department Trend Data, Interpretation, and Analysis

Degree and Certificate Completion Trend Data – OVERALL SUMMARY
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Please provide an interpretation and analysis of the Degree and Certificate Completion Trend Data: i.e. What trends do you see in the above data?  Are there internal or external factors that account for these trends?  What are the implications for the department?  What actions have the department taken that have influenced these trends?  What strategies will the department implement as a result of this data?   

Please be sure to address strategies you are currently implementing to increase completions of degrees and certificates.  What plans are you developing for improving student success in this regard? 
Completion Trends

Over the past few years, the Computer Aided Manufacturing (CAM) department (see Appendix A for program description) has seen a significant increase in the number of completions in degrees, certificates, and short term certificates.  After three straight years of decreasing completions (FY10-11 through FY12-13), we have seen two years of major increases, culminating in the highest number of completions in the past eight years (109 in FY14-15). Before that, the highest number had been 95 in FY09-10 when we had a major push for completions prior to the semester conversion.  The CAM department is optimistic that the strong numbers in FY14-15 are indicative of the improving health of the manufacturing environment and that we will see sustained numbers in the future. (See Appendix B for data)
This dramatic increase in completions can be attributed to one external factor and one internal factor.  Externally, we have seen an increase in the regional manufacturing activity of employers.  Internally, we have seen an increase in the popularity of the Computer Numerical Control (CNC) Technology short-term certificate.

Externally, we note that manufacturing is cyclical by nature.  After a slow period, characterized by off-shoring and layoffs, the region’s manufacturing industry has bounced back.  Many local manufacturers have reported “reshoring” or bringing back much of the work that had initially been sent overseas.  Employers are once again hiring and investing in new technology.  Much of this information comes from our partnership with the Dayton Regional Manufacturers Association (DRMA) which monitors the health of local manufacturing.  

Looking at leading indicators, we knew the completion numbers would increase.  Increased manufacturing activity leads to increased enrollment, which we saw in 2012 (see the table below).  Increased enrollment leads to increased completion, which we see in these completion numbers above. 
	Enrollment
	11/FA
	12/FA
	13/FA
	14/FA
	15/FA

	CAM Student Enrollment, 

Fall Trend

	213
	390
	328
	350
	367


Internally, we have seen an increase in the popularity of the CNC Technology short term certificate (CNC.S.STC).  It is a relatively new certificate and we have recently revised some of the courses.  CNC Technology represents the cutting edge of manufacturing technology and we are seeing many experienced machinists coming to Sinclair to learn this new technology, as they see more and more CNC job openings. 

Another factor contributing to the increase in CAM enrollment and completions is the constant effort that the CAM department has put forth in the area of outreach.  The CAM department has always been a part of high school events, college nights, Tech Prep events, and manufacturing-related SkillsUSA competitions.  These efforts result in Sinclair being known as a high quality provider of advanced manufacturing instruction.  

Looking deeper at the numbers, the two biggest components of CAM’s completions are the STEP II Precision Machining certificate and the CNC Technology short-term certificate.  The table below shows the significant increase in the FY13-14 numbers and the continued growth in the FY14-15 numbers.  
	Completions
	FY 10-11
	FY 11-12
	FY 12-13
	FY 13-14
	FY 14-15

	STEP II Certificate
Completions
(CAMPS.S.CRT)


	16
	12
	10
	20
	21

	CNC Technology STC Completions
(CNC.S.STC)


	22
	17
	17
	30
	35


Course Success Trend Data – OVERALL SUMMARY
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Please provide an interpretation and analysis of the Course Success Trend Data.  Please discuss trends for high enrollment courses, courses used extensively by other departments, and courses where there have been substantial changes in success.  

Please be sure to address strategies you are currently implementing to increase course success rates.  What plans are you developing for improving student success in this regard? 
     
Please provide any additional data and analysis that illustrates what is going on in the department (examples might include accreditation data, program data, benchmark data from national exams, course sequence completion, retention, demographic data, data on placement of graduates, graduate survey data, etc.)

Course Success Trends

The CAM department has maintained strong numbers in terms of success rates, consistently scoring above the division and college wide averages.  The department’s success rates have been trending upward, increasing constantly from 69.8% in FY10-11 to the latest 80.1% in FY14-15.  

The highest enrollment courses in CAM are typically CAM 1107 (Principles of Manufacturing) and CAM 1109 (Fundamentals of Tooling and Machining).  CAM 1109 has shown success rates above 80% over the last three years, which is promising.  CAM 1109 is utilized by the Automotive program, the Mechanical Engineering Technology program, as well as the Manufacturing program, so increased scrutiny is warranted.  

CAM 1107 has produced lower numbers, with the last three years being 64.0%, 68.8%, and 69.9%.  CAM 1107 involves the use of computers and many CAM students were struggling with basic computer literacy.  To address this, a few years ago the CAM department placed a prerequisite of MET 1131 (PC Applications for Engineering Technology) on CAM 1107.  The last three years of success data show a steady increase.  We will continue to monitor the situation, especially since it is one of our higher enrollment courses.

Another course to watch will be CAM 1116 (Fundamentals of CNC Operations).  CAM 1116 is a new course as of the fall semester of 2014.  It is already one of CAM’s most popular courses, so we will want to keep an eye on it.  The course replaced CAM 1213 (Fundamentals of CNC Control) which had some problems in terms of scope and content, according to faculty and our CAM Advisory Committee.  These problems were reflected in declining success rates (for CAM 1213), going from 78% to 67% after the semester conversion.  The new CAM 1116 yielded an 81.6% success rate in its first year, which gives an indication that the conversion from the previous CAM 1213 is going well.  The department feels that the new CAM 1116 is a much more appropriate course for new students.  
CAM 2204 (CNC Lathe Programming) is one course that has shown a decrease in success rates.  Since the semester conversion, it went from 85.3% to 76.8%, to 75.6%.  CNC Lathe Programming is especially difficult in that it requires a different reference system and a different way of thinking when compared to typical mill programming.  CAM 2204 is simply a difficult course because it deals with difficult subject matter.  While 75.6% is a reasonable success rate, we will continue to improve the course and monitor the results to make sure that a significant downward trend does not develop.

Additional Analysis

The most well-known program in the CAM department is the STEP II Precision Machining certificate, which has been around for over 30 years and enjoys an outstanding reputation among regional employers.  STEP stands for Success Through Education of Personnel and the STEP I of STEP II refers to a strong high school education.  Many companies seek out the STEP II graduates and some companies, like UTC Aerospace Systems in Troy, hire STEP II graduates exclusively for certain internal programs.  
Several years ago, the STEP II program incorporated an internship as an elective.  Not all students take advantage of the internship option – some do not qualify academically, some do not want to delay their graduation, and some are working already.  But for many students, the STEP II internship is an excellent way for them to learn the real-world aspects of being a precision machinist, while earning good money and getting a foot in the door with a potential employer.  

In terms of measuring the support and interest among local employers for Sinclair’s STEP II program, consider the inaugural STEP II Internship Meet & Greet that we held in October of 2014.  40 representatives from 30 different companies came to Sinclair to meet 19 prospective interns for the spring semester of 2015.  We experienced similar numbers in the second running of the event in October of 2015, for students interning in the spring semester of 2016.  This overwhelming employer response shows validation of the quality of the STEP II program.  
More and more STEP II students elect to do the internship in the spring semester.  While we do not expect all students to intern, it is a valuable option for many of our students.  The chart below shows recent STEP II data.

	Internships
	Spring 2014
	Spring 2015
	Spring 2016

	Total STEP II students
	26
	29
	27

	STEP II students interning
	12 (46%)
	15 (52%)
	19 (70%)


From a student perspective it is important to note that 100% of the qualified students who wanted an internship were able to secure an internship as a result of the 2014 and 2015 Meet & Greet events.  To clarify, during the 2014 event, 19 students participated but only 15 secured internship positions.  The remaining 4 students were not interested in interning but wanted to participate in the event for networking and professional development purposes.

B:  Progress Since the Most Recent Review

Below are the goals from Section IV part E of your last Program Review Self-Study.  Describe progress or changes made toward meeting each goal over the five years since the most recent Program Review.
	GOALS
	Status
	Progress or Rationale for No Longer Applicable

	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. 


	In progress  FORMCHECKBOX 

Completed  FORMCHECKBOX 

No longer applicable 
	Sinclair is part of an eleven college consortium that received a grant from the Department of Labor.  This grant created the Ohio TechNet project.  As part of the grant, the Sinclair CAM department is putting the Basic Machining Skills Certificate (five courses) in a hybrid delivery format with competency-based curriculum, similar to the AccelerateIT program.  Our program is called AccelerateMFG.  Development began in spring of 2015.  The first three courses are being pilot tested in spring of 2016.  The full certificate will be available in fall of 2016. (See Appendix C)

	4 and 5 Axis CNC 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.


	In progress  FORMCHECKBOX 

Completed  FORMCHECKBOX 

No longer applicable 

	Our employers and advisors indicate that our students should focus on 3 axis CNC machining, and that 4 and 5 axis machining usually comes much later in a machinist's career.  We are currently exploring the possibility of featuring 4 and 5 axis machining in higher level classes at the awareness level only. 

	Tabletop Simulators:  Our new Haas tabletop control simulators may allow us to offer CNC programming courses in different locations.  


	In progress 
Completed 
No longer applicable 

	We have worked with the Preble County Learning Center and Ponitz Career Technology Center to install table top simulators of the Haas CNC controllers at their locations.  CNC programming is now being taught at each location. 

	Bio-Manufacturing:  We will explore opportunities in the emerging fields of bio-manufacturing and medical devices.    


	In progress  FORMCHECKBOX 

Completed  FORMCHECKBOX 

No longer applicable  FORMCHECKBOX 


	From a machining point of view, the CAM department serves many different manufacturing sectors, including aerospace, automotive, consumer products, military, and medical/bio-manufacturing.  We offer courses that build the foundation for machinists to work in any of these fields.  Additionally, we have added Norwood Medical to our Advisory Committee to be able to represent the needs of the medical/bio-manufacturing industry.


Below are the Recommendations for Action made by the review team. Describe the progress or changes made toward meeting each recommendation over the five years since the most recent Program Review.
	RECOMMENDATIONS
	Status
	Progress or Rationale for No Longer Applicable

	The department could consider developing additional methods of recruiting students, including use of the web-site and possibly forming partnerships with career technical programs.


	In progress  FORMCHECKBOX 

Completed  FORMCHECKBOX 

No longer applicable 

	We have established agreements to offer some degree of articulation to students who have completed certain career technical center courses. We purchased a table-top mill that is used for outreach.  We have added several outreach events to our calendar, including TechFest, Preble County Manufacturing Days, and Ohio ExtremeBOTS. We have updated our web presence with new content.  We are also looking to expand offerings into Warren County and Preble County.  

	There is a need to build adjunct faculty ranks to manage projected enrollment growth, and the department should develop strategies that will facilitate this process.


	In progress  FORMCHECKBOX 

Completed 
No longer applicable 

	It is difficult to find qualified adjunct faculty in the CAM area since the combination of technical background and higher education is rare.  But we are making progress, having added one new adjunct faculty member in fall of 2014 and another is scheduled to start in summer of 2016.  We are trying a new development process for our newest adjunct.  Additionally, three other candidates are being evaluated.  

	If there is a threat posed by emerging competition from for-profit organizations and career technology centers, the department should seek ways to publicly differentiate the Sinclair program and what it has to offer from others.


	In progress  FORMCHECKBOX 

Completed  FORMCHECKBOX 

No longer applicable 

	We continue to publically differentiate our program by leveraging our Haas connection (our CNC supplier), our partnerships with Tech Prep high schools, and industry partners. The fact that we now offer an internship program for STEP II has a major impact on our industry partners and gives us a strategic advantage that none of our competition has. We also host the regional SkillsUSA Precision Machining and CNC programming competitions, which again separates us from our competition.  Recently, our new AccelerateMFG program was highlighted in the Dayton Business Journal and the newsletter of the National Tooling and Machining Association.  (See Appendix D)

	The faculty is encouraged to consider alternative delivery strategies, e.g. non-credit courses and short-term certificates, to meet the community’s need for workforce development and to plan future approaches to meeting needs related to new applications in areas such as bio-manufacturing and manufacturing of medical devices.


	In progress  FORMCHECKBOX 

Completed  FORMCHECKBOX 

No longer applicable 

	Since the last program review, the CAM department has revised and adjusted its curriculum to address new trends in the field.  We have deactivated one outdated certificate and one outdated short-term certificate.  We have added three new short-term certificates to directly address the changing local workforce needs. 
Additionally, our work with the Ohio TechNet grant offers alternative delivery methods for the five courses in our Basic Machining Skills certificate through the new AccelerateMFG program.  Three courses are being pilot tested this semester.  (See Appendix C)

	While it is clear that excellent learning experiences designed to facilitate the achievement of general education outcomes as well as program outcomes are in place, there is no documented evidence that those outcomes are being met. If needed, support is available through the College-Wide Assessment Committee to design methods for collecting, analyzing, and documenting data regarding these outcomes.


	In progress  FORMCHECKBOX 

Completed  FORMCHECKBOX 

No longer applicable 

	We have identified the outcomes and the assessment methods tied to specific courses. Much of our assessment data come from our capstone courses, internships, and STEPII courses. We will continue to expand our assessment strategies by using more assessment rubrics and specific projects/portfolios tied to specific outcomes. 


C: Assessment of General Education & Degree Program Outcomes

Sinclair General Education Outcomes are listed below.  Please report assessment work that has been done in these areas since the last Program Review.  It is recommended that General Education assessment work that has been reported in department Annual Updates for the past several years form the basis for this section, although departments are strongly encouraged to include any General Education assessment that was not previously reported in Annual Update reports.  

	General Education Outcomes
	To which degree(s) is this program outcome related?
	Year assessed or to be assessed.
	Assessment Methods

Used


	What were the assessment results?

 (Please provide brief summary data)

	Critical Thinking/Problem Solving
	All programs
	2012-2013
	Internship supervisor survey in CAM 2700

	SP/2015 Internship Supervisor Survey Results:  Including four topics on problem solving and critical thinking skills, 94% of supervisor responses rated students as “excellent” or “competent.”  (See Appendix E for internship survey instrument)

	Values/Citizenship/Community
	All programs
	2013-2014
	Internship supervisor survey in CAM 2700

	SP/2015 Internship Supervisor Survey Results:  Including four topics on professionalism, 88% of supervisor responses rated students as “excellent” or “competent.”  
More specifically, 100% of students were rated as “excellent” or “competent” on the topic of “Respects diversity and opinions of others.”  (See Appendix E)

	Computer Literacy
	All programs
	2014-2015
	Internship supervisor survey in CAM 2700
CAM 1107 final project

	SP/2015 Internship Supervisor Survey Results: Including one topic on computer literacy, 100% of responses rated students as “excellent,” “competent,” or “not applicable.”   (see Appendix E)
Also, adjusting project and rubric in CAM 1107 to collect additional computer literacy data.

	Information Literacy
	All programs
	2015-2016
	CAM 1141 presentation and CAM 2225 project research

	Adjusting projects and rubrics to collect information literacy data this year.

	Oral Communication
	All programs
	2017-2018
	

	

	Written Communication
	All programs
	2017-2018
	

	

	Are changes planned as a result of the assessment of general education outcomes?  If so, what are those changes? 
	We plan on collecting additional kinds of general education results in order to have a more complete picture of our students’ competence.   

	How will you determine whether those changes had an impact? 
	


The Program Outcomes for the degrees are listed below.  All program outcomes must be assessed at least once during the 5 year Program Review cycle, and assessment of program outcomes must occur each year. 

	Program Outcomes
	To which course(s) is this program outcome related?
	Year assessed or to be assessed.
	Assessment Methods

Used


	What were the assessment results?

 (Please provide brief summary data)

	Demonstrate technical engineering skills appropriate to program requirements.
	CAM 1109, 1116,2145, 2204,2212, 2214,2780
	2012-13


	Simulations

Performance appraisals
Internship supervisor survey in CAM 2700
	We are in the process of more specifically tying outcomes to assessment measures. We are not yet at that point due to the personnel changes made in the department in 2012. However, using the results of the classes CAM 1109, 1213, 2145, 2204, 2212, and 2780, 80% of the students scored above a “C” on the tests and projects.
SP/2015 Update: Internship Supervisor Survey Results:  Including three topics on technical skills, 100% of supervisor responses rated students as “excellent” or “competent.”  (See Appendix E for internship survey instrument)


	Analyze manufacturing engineering problems (general and technical) and make appropriate decisions.
	CAM 1107, 2145,2204, 2212, OPT 1100, MET 1131, OPT 2240
	2012-13


	Simulations

Performance appraisals

Exams
Internship supervisor survey in CAM 2700

	In this area, the only course that caused some concern was CAM 1107 where only 65% of the students were successful. All the other courses had 80% of students get a “C” or better in Assessment methods mentioned in the previous column.
SP/2015 Update: Internship Supervisor Survey Results:  Including four questions on problem solving and critical thinking skills, 94% of responses rated students as “excellent” or “competent.”  (See Appendix E)

	Demonstrate mathematical skills required for occupation.
	CAM 1116 1141,1142
MAT 1110
	2014-15


	Locally Developed Exams – Using the CAM 1141 and 1142 tests, at least 80% of the students will score C or better on the tests.  Since the courses are Shop Floor Calculations I and II, all test questions are related to mathematical skills.


	In FA/2014, 70% of CAM students scored “C” or better on the tests in CAM 1141 and 1142.  This is lower than we would like to see, and the department is looking into it.  On the other hand, 84% of CAM 1141 and 1142 students received a course grade of “C” or better. 
FA/2015 Update: 79% of CAM students scored a “C” or better on the tests in CAM 1141.  Also, a new data point shows CAM students scoring an average of 95% on applied math questions on the CAM 1116 midterm and final.


	Identify new changes in career field and build personal skills to maintain state-of-the-art competencies.
	CAM 1107, 1109, 1161, 1162, 2212, 2700, 2780, 2781
	2015-16


	Performance Appraisals

Employer feedback


	In the process of designing methods to capture data more directly tied to this outcome, i.e. specific questions on exams or a rubric that would list or tie to the outcome.  We have identified opportunities to do this in CAM 1107, 1161, 2780, and 2781.


	Demonstrate applied competencies in the areas of machining applications, drafting techniques and blueprint interpretation.
	CAM 1107, 1109, 1161, 1162, 2114, 2212, 2225, OPT 1113
	2016-17


	Performance Appraisals

Employer feedback


	In process of designing methods to capture data more directly tied to outcome, i.e. specific questions on exams or a rubric that would list or tie to the outcome.




	Are changes planned as a result of the assessment of program outcomes?  If so, what are those changes? 


	The assessment of the Mathematics program outcome showed a cause for concern, although results from FA/2015 seem more promising.  We are collecting more data from more courses to monitor the situation, including applied math questions is CAM 1116 and 2225.  The CAM department will be discussing possible changes to improve student performance.

	How will you determine whether those changes had an impact? 


	We will continue to monitor the test performance of the CAM 1141 and 1142 students.


Use of common exams/assignments/activities.
Describe any common exams/assignments/activities that are the same across all sections of a course that are used in your department.  Is data from these currently being collected and used for assessment purposes?  Having at least a few common exams/assignment/activities across multiple sections of the same course can be an essential component of assessment of general education and program outcomes.  If your department does not currently have any common exams/assignments/activities for assessment purposes, are there plans to develop any?
The CAM department uses common exams, assignments, and projects in all of its courses. Each CAM course has a course coordinator responsible for maintaining the master set of exams, assignments, and projects, and for working with all instructors in the different sections of those courses to maintain consistency. 
(See Appendix F for list of course coordinators)

Section II:  Overview of Department

A. Mission of the department and its programs(s)

What is the purpose of the department and its programs?  What publics does the department serve through its instructional programs?  What positive changes in students, the community and/or disciplines/professions is the department striving to effect?
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.  Manufacturers who once focused only on Dayton's automotive industry have broadened their reach to include global aerospace, medical, military, and consumer products.

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 (Precision Machining)
Short Term Certificates

· CNC Technology 
· Basic Machining Skills

· Precision Machining 

Courses

· Topics include machining processes, CNC operations, CNC programming, shop floor programming, blueprint reading, computer aided design, jig and fixture design, and tool design. 

The programs are structured in a way to allow students to build towards an associate degree while earning certificates.  Two pathways – precision machining and CNC technology – provide students the opportunity to tailor their studies to their needs.  As seen in the following chart, a student earning the Precision Machining short term certificate would be able to apply all 17 credit hours towards the STEP II certificate program, and likewise apply all of the STEP II certificate towards the Precision Machining associate degree.  The CNC technology pathway works the same way.  Students can exit after the smallest of certificates and find employment, or continue their studies to gain more valuable skills.
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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 state-of-the-art CNC lab.
The key stakeholders of the CAM department include students, faculty, staff, local manufacturing employers, other Sinclair departments, and professional societies.  
The CAM department itself is a collection of highly qualified faculty and staff, each with many years of manufacturing experience in the workplace.  The department has undergone an unusually high degree of turnover recently, losing and replacing 3 positions over the past 12 months.  This turnover has required a great deal of effort in terms of justification of positions, searches, selections, adjustment, and training.  But the department is pleased with its current makeup and we are confident that we can continue move forward and provide quality manufacturing education.  The following table identifies the current members of the CAM department.

	CAM Department Members

	Shep Anderson

Kevin McNeeley

Daryl Curnutte

David Griffith

Keith Bernheisel

Natalie Royer

Rick Crouch

Dave Jones
	Department Chair

Professor

Assistant Professor

Assistant Professor

STEP II and Lab Coordinator

Lab Technician – CNC Lab

Lab Technician – Machine Lab

P/T Lab Technician – Machine Lab


The department strives to support the manufacturing sector in the Dayton region.  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

Briefly describe the process the department followed to examine its status and prepare for this review.  What were the strengths of the process, and what would the department do differently in its next five-year review?
We approached the preparation for this department review as an extension of our ongoing strategic planning and curriculum revision efforts.  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.  The SWOT analysis (Strengths, Weaknesses, Opportunities, and Threats) has been a focal point of our process, and has become a "live document" where we continue to define ourselves.
Notably, there has been extensive interaction with employers over the past year, as they are interested and motivated in helping us maintain the curriculum in order to meet their needs.  Much of our CAM Advisory Committee meeting on 12/11/15 was spent discussing elements of the program review self-study document.   The CAM Advisory Committee consists of representatives from the following organizations:

CAM Advisory Committee Members

· Dayton Progress

· Dayton Regional Manufacturers Association

· Dayton Reliable Tool 

· Dysinger Incorporated

· FASTech

· Hartzell Propeller

· Invotec Engineering

· Lord Corporation

· Miami Valley Career Technology Center

· Millat Industries

· Norwood Medical

· Silfex

· Stillwater Technologies

· Techsolve

· United Technologies Corporation – Aerospace Systems

We recognized the self-study process for the purpose of curriculum assessment and revision was the same process required for formal department review.  In fact, this combination helped make the process more practical and purposeful.

Section III:  Overview of Program

A. Analysis of environmental factors

This analysis, initially developed in a collaborative meeting between the Director of Curriculum and Assessment and the department chairperson, provides important background on the environmental factors surrounding the program.  Department chairpersons and faculty members have an opportunity to revise and refine the analysis as part of the self-study process.  
How well is the department responding to the (1) current and (2) emerging needs of the community? The college?

The CAM department continuously evaluates how well we are meeting the current and emerging needs of the community and college. But on 12/11/15 we had an Advisory Committee meeting where part of the agenda was dedicated to discussing those issues.  We asked our advisors: 
· How well is the CAM department responding to current needs?

· What are the emerging needs? 
Overwhelmingly our employers are impressed with the quality of our graduates.  They said our graduates have a strong understanding of the fundamentals of manufacturing, and as a result, our graduates are in high demand.  Most of our graduates have multiple offers for employment.   One area of concern, however, is that employers need even more qualified manufacturing talent than is currently available. The representative from the Dayton Regional Manufacturing Association suggested that we continue and expand our partnership in promoting career awareness so that we can attract more students into the CAM programs.  
We are also in the process of implementing and developing hybrid, competency-based courses as part of the Ohio TechNet grant project. This may be a way for us to be able to accommodate more students to address the industry need of more qualified talent.
In terms of emerging needs in the manufacturing field, our advisors identified CNC probing, 3-D printing, and coordinate measurement.  The CAM department is well aware of these emerging technologies and as such we have already built those items into our curriculum. But since they are truly emerging technologies, we need to continue to monitor them and make appropriate adjustments in our courses. During our advisory meeting we had a lengthy discussion on those emerging technologies and how local manufactures are currently utilizing them and what they see coming in the future.  Our department has followed up on that meeting with discussions of our own regarding possible changes to the curriculum including more CNC probing and tool setting in CAM 1116 and different ways of using 3-D printing in CAM 2114.

Another emerging need from a college standpoint is the underserved need for qualified manufacturing talent in Preble and Warren Counties.  Sinclair already has a small manufacturing presence in Preble County and we are in the process of offering some initial courses at that location.  Warren County presents a bigger opportunity and a bigger challenge.  There are more manufacturers in Warren County and therefore a bigger need for manufacturing education, but Sinclair does not currently have a manufacturing facility there.  The Warren County Manufacturers Roundtable discussions indicate interest in such a facility and initial discussions have begun.

     
B. Admission requirements

Do any of the programs in your department have admissions requirements?

________   Yes
___X_____   No

If yes, list any admission requirements specific to the department/program. How well have these requirements served the goals of the department/program?  Are any changes in these requirements anticipated?  If so, what is the rationale for these changes?

     
Section IV:  Department Quality

     
A. Evidence of student demand for the program

How has/is student demand for the program changing?  Why?  Should the department take steps to increase the demand?  Decrease the demand? Eliminate the program?  What is the likely future demand for this program and why?
Over the past few years we have seen an increase in student demand for the CAM programs. This can be seen in the increase in enrollment and the increase in student completions (see Section I).  Many students come to Sinclair knowing that there are good jobs available in the CNC and machining areas. 

Furthermore, for the past two years our STEP II certificate program has filled to capacity.  STEP II is a 34 credit hour program that focuses on precision machining.  The program starts each fall with a cohort of 40 students and we have begun the last two years with full classes.  That indicates strong student demand.  Our capacity is set at 40 STEP II students due to equipment limits in our Machine lab and safety concerns. 

We also see evidence of student demand in our introductory CNC course, CAM 1116. For the past year, all of our CAM 1116 offerings have filled to capacity. 
In the near future we expect student demand to continue to be strong although we realize that the manufacturing industry is cyclical in nature. That sector of the economy, like many others, has always experienced ups and downs, and the effects are seen in our enrollment history.  An additional factor that may temper that effect is that most local manufacturers will be experiencing higher than normal retirements in the near future, thus creating job openings even in a down time.

     
B. Evidence of program quality from external sources (e.g., advisory committees, accrediting agencies, etc.)

What evidence does the department have about evaluations or perceptions of department/program quality from sources outside the department?  In addition to off-campus sources, include perceptions of quality by other departments/programs on campus where those departments are consumers of the instruction offered by the department.
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 surveys for employers of our graduates and our internship students.  Most recently, our internship employer surveys show that they are very happy with the quality of our students.  See the following tables.
	Given the right circumstances, would you hire this student?

	
	Yes
	Maybe
	No

	SP/2015 CAM Internship Supervisors
	14/15 (93%)
	1/15 (7%)
	0/15 (0%)


	SP/2015 CAM Internship Employers

	Concept Machine & Tool

Dayton Reliable Tool - Medical

Dysinger Incorporated

Estee Mold & Die (2)

Ferco Tech

Fisher Lifecycle Services

HR Machine (2)

Hartzell Propeller

Invotec Engineering

Meridian Machining

RAM Precision Industries

Taylor Tool & Die

Triangle Precision Industries


Other external evidence of program quality comes from knowing that:

· Several colleges visit us each year to use the CAM program as a benchmark.  Most recently we had visits from Eastern Gateway Community College and Ohio State University.
· Companies come to us for help in developing their apprenticeship programs.  Most recently we have been working with Festo Corporation and United Technologies Corporation.
· Organizers of SkillsUSA routinely ask the CAM department to host their regional machining competition. 
· The Haas Foundation and the Troy Foundation (from Minco Tool) have given money to Sinclair to establish scholarships for CAM students.
Does your department have any departmental accreditations or other form of external review?

________   Yes
____X____   No

If yes, please briefly summarize any commendations or recommendations from your most recent accreditation or external review.  Note any issues that the external review organization indicated need to be resolved.
C. Evidence of the placement/transfer of graduates
What evidence does the department/program have regarding the extent to which its students transfer to other institutions?  What evidence does the department have regarding the rate of employment of its graduates?    What data is available regarding the performance of graduates who have transferred and/or become employed?  What data is available from RAR graduate surveys?    

     
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 bring in several employers each semester to talk directly to students about their job opportunities.  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 were able to study our recent STEP II certificate completers, as they are more or less a cohort and we have the best, although incomplete, data on them.  For completers of the program in SP/2015, we have information on 88% of them, with 12% being unknown.  For those we know about upon completion, 90.9% stayed in the field of manufacturing, with 86.4% becoming employed and 4.5% pursuing additional manufacturing education.
	SP/2015 STEP II Certificate, Upon Completion: 

	Employed in manufacturing
	86.4%

	Pursuing advanced education in manufacturing
	4.5%

	Leaving manufacturing
	9.1%


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

What is the department doing to manage costs?  What additional efforts could be made to control costs?  What factors drive the costs for the department, and how does that influence how resources are allocated?  What has the Average Class Size been for the department since the last Program Review, and what are steps that the department could take to increase Average Class Size?  Has the department experienced any challenges in following the Two-Year Course Planning Guide?  
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 important aspect of cost-effectiveness is the average class size calculation.  The following table illustrates the recent CAM performance.
	CAM Average Class Size

	FA/2013
	FA/2014
	FA/2015

	14.0
	14.88
	12.81


Managing the average class size for the CAM department is a challenge due to several factors. Most of our classes have a relatively low capacity due to safety and equipment requirements. Also some of our higher-level classes are only offered a few times a year so there is pressure to run the courses even with a low class size in order to help our students complete their programs.

There are some things we can do to try to manage the average class size. We can be careful about how we schedule classes, to make sure we are not offering too many sections at any given time.  We can also help students be more careful as they plan their future classes, so that their schedules match up with the course availability.

This brings up another challenge, however, because on one hand the CAM department is under pressure to offer fewer sections in order to manage average class size, but we are also under pressure to meet the schedule of classes from the two-year planning guide, which represents our best thinking two years ago. These drivers are sometimes at odds with each other, giving the departments contradicting directions.  The CAM department endeavors to balance both of these very important initiatives.


     
Section V:  Department/Program Status and Goals

A. List the department’s/program’s strengths, weaknesses,  opportunities, and threats (SWOT analysis).
	
	
	

	
	Strengths

· Knowledgeable faculty (average of 10 years industrial experience).

· Faculty and staff willing to work with students.

· Modern facilities.

· Low tuition cost.

· Strong brand name recognition among local industry.

· Strong ties with industry advisors and employers.

· Internship program for STEP II.

· Flexible class times.

· Scholarship support available. 
	Opportunities

· Increase retention in STEP II. 

· TechNet Grant – hybrid CBE courses.

· Warren County.

· 3-D printing, collaborate more with MET department.
· Better manage wait lists.
· Strong demand for skilled machinists in the region.

· Expand internship program to include CNC.

· MVCTC Adult Ed articulation.



	
	Weaknesses

· Limited geographical area (classes offered only downtown).

· Difficult to find adjuncts.

· Limited online availability.

· Early attrition in STEP II.

· High department turnover.Limited ability to advertise.

· Web presence.
	Threats

· Decrease in state funding.

· Competition in adult technology career centers.

· Negative public perception of manufacturing.

· Cyclical manufacturing economy.

· New Advanced Manufacturing program at Clark State.



     
B. List noteworthy innovations in instruction, curriculum and student learning over the last five years (including student awards, faculty awards, etc.).

     
· New course in Advanced Machine Operations (CAM 1110).
· New course in Fundamentals of CNC Operations (CAM 1116).
· New course in CNC Capstone (CAM 2780).
· New course in Precision Machining Capstone (CAM 2781).
· New short term certificates in Basic Machining Skills (CAMBMS.S.STC) and Precision Machining (CAMPM.S.STC). 
· Major revision to CNC short term certificate (CNC.S.STC).
· In-house videos created to support machining skills, with corresponding QR codes for easy student access.  
· Hosted the 2014 Midwest Haas HTEC CNC Educator’s Conference.

· Service Learning project with Ponitz Career Technology Center.

· Service Learning project with Carillon Historical Park.

· Hybrid, competency-based courses developed in CAM 1141, OPT 1100, and MET 1131.  Pilot testing in SP/16.
· Hybrid, competency-based courses being developed for CAM 1107, 1109, and 1116.

· 2013 Sinclair Adjunct of the Year award to CAM adjunct Keith Bernheisel.

· Ohio TechNet grant was awarded to Sinclair (and 10 other Ohio colleges).

· Gene Haas Foundation awarded $10,000 to the CAM program in 2014 for the establishment of a student scholarship fund.  
· Partnered with United Technologies Corporation in the development and implementation of new apprenticeship program in CNC machining.  

· Developing an innovative apprenticeship program with Festo Corporation in Mechatronics.

· Developed, documented, and distributed new manufacturing lab safety policy. 

· Initiated annual STEP II Meet & Greet event in October of 2014 for students to meet with prospective internship employers.

· Introduced a comprehensive STEP II orientation covering coursework, policies, college resources, department contacts, safety, internships, and an employer endorsement.

C. What are the department’s/program’s goals and rationale for expanding and improving student learning, including new courses, programs, delivery formats and locations?  Please note that the department goals listed in this section will be reviewed for progress on Annual Updates and in your next Program Review.

     
Distance Learning:  The CAM department will continue to implement and evaluate distance learning elements for some of its manufacturing courses, including the development and implementation of hybrid, competency-based courses through the AccelerateMFG program as funded by the Ohio TechNet grant.

Warren County:  The CAM department will pursue opportunities to establish a presence in Warren County, to better address the education needs of a region filled with advanced manufacturing companies.
Retention and Completion: The CAM department will improve processes and procedures to improve retention and completion of students in CAM programs, with an emphasis on the STEP II certificate program. 

     
D. What resources and other assistance are needed to accomplish the department’s/program’s goals?
The CAM department already has funding from the OhioTechNet grant for the development and implementation of the hybrid, competency-based courses of the AccelerateMFG program.  We will need continued support from Sinclair’s eLearning resources.

Any significant progress in a manufacturing presence in Warren County will require a major, coordinated effort among many Sinclair resources.


     
Section VI:  Appendices: Supporting Documentation


     
Appendix A: CAM Program Information

Appendix B: CAM Program Data
Appendix C: AccelerateMFG Literature

Appendix D: Dayton Business Journal Article

Appendix E: Internship Survey Instrument

Appendix F: CAM Course Coordinators

