Next Generation Manufacturing and the Connecticut Technical High School System
Executive Summary
Purpose of Report:

The purpose of this report is to communicate the latest efforts and activities initiated by the Connecticut Technical High School System (CTHSS) in response to the current and emerging needs of the manufacturing industry across our state.  This new direction will reinforce the requests of the state manufacturing interests groups and the Connecticut Business and Industry Association (CBIA) to increase student interest and involvement in manufacturing technology within our schools, thus within the state.
Historical Context and Background Information:

The mission of the CTHSS is to provide a rigorous educational program, which meets the needs of Connecticut’s citizens and employers through intensive, occupation-specific training, apprenticeship credit and academic instruction.  The CTHSS continually seeks practices that provide accountability to its constituents.  
Toward that end, the CTHSS Manufacturing Technology program has aligned its curriculum to the National Institute for Metalworking Skills (NIMS) skill standards and will begin using the standards-based competency assessments for the 2008- 2009 school year.  The NIMS competency assessments would be used in Lieu of the current National Occupational Testing Institute (NOCTI) assessment.  The NIMS is the nation’s only American National Standards Institute accredited developer for the precision manufacturing industry.  The NIMS was established in 1995 by the   metalworking trade associations to develop and maintain a globally competitive American workforce.  The NIMS organization certifies individual skills against their standards and accredits programs that meet its quality requirements. 
The major trade associations in the manufacturing industry - the Association for Manufacturing Technology, the American Machine Tool Builder Association, the National Tooling and Machining Association, the Precision Machine Products Association, the Precision Metal Forming Association, and the Tooling and Manufacturing Association - have invested over $7.5 million in private funds for the development of the NIMS standards and its credentials.  The associations also contribute annually to sustain NIMS operations and are committed to maintaining and upgrading standards.  This undertaking has seen wide spread support of many of Connecticut’s manufacturers and the CBIA.
Connecticut Business and Industry Association and the Implementation Process:
The CTHSS plans implementing the NIMS competency assessments with the strong support of CBIA.  All students (640) in each of the fourteen manufacturing programs within our system, will be working toward NIMS level I Machining Skills certification and are distributed across our schools as follows. 
Student enrollment as distributed across the fifteen CTHSS Manufacturing Technology programs are as follows:
Henry Abbott

40

Bristol


16
Howell Cheney

45

H. H. Ellis

41

Goodwin

36

Kaynor


34

Emmett O’Brien
39

Platt


69

Prince


47

Vinal


56

Eli Whitney

48

Wilcox


55

Windham

57

Oliver Wolcott

57










The Manufacturing Technology curriculum has been  aligned with the NIMS standards.  The standards-based assessment for each of the nine credentials is incorporated throughout the four year Manufacturing Technology curriculum.  The CTHSS expectation for all students within this technology is that they must achieve a minimum of four of the nine credentials upon graduation.  After graduation, students can continue to achieve credentials through apprenticeships and post-secondary education opportunities.
Listed below are the nine distinct NIMS “credentials” leading to Level I certification.

Part I 

Machining Level I – Bench work

Part II 

Machining Level I – Layout

Part III 
Machining Level I – Vertical Milling

Part IV 
Machining Level I – Drill Press

Part V 

Machining Level I – Surface Grinding

Part VI 
Machining Level I – Turning - Between Centers

Part VII 
Machining Level I – Turning - Chucking

Part VIII 
Machining Level I – CNC Milling

Part IX 
Machining Level I – CNC Turning

Additionally, NIMS offers program accreditation based on the national standards.  Currently, Kaynor Tech (Waterbury) is the only NIMS accredited school in our system.  The CTHSS plans to phase in the accreditation process in all of our Manufacturing Technology sites over the next four years.  Three of the fourteen  schools will begin the eighteen-month process of NIMS accreditation through the support of the CBIA and area manufacturers.  Beginning in September 2008, Oliver Wolcott Tech (Torrington), Goodwin Tech (New Britain), and Platt Tech (Milford) will go through a self-evaluation process leading to site accreditation.  This process will include a variety of activities, such as: certifying teachers; establishing a governing board at each site; creating a Metalworking Technical Evaluation Committee (MET-TEC) that oversees the evaluation of assessments; and receiving a site visit from NIMS representatives to accredit the program.  This accreditation process is similar to the high school accreditation conducted by the National Education Association of School and Colleges (NEASC).  
Implications and Benefits of NIMS:

Implementing the NIMS standards-based assessments will increase the rigor of instruction; establish a higher level of accountability from the students and teachers; and improve the connections between our schools and business and industry.

The NIMS credentialing/assessment process begins with each student working from an actual blueprint to create a specific  machined parts.  Each project and blueprint has a competency rubric that is used for evaluation.  The performance assessments follow the CTHSS curriculum-pacing guide.  They are assigned to the student when the instructor feels that the student is prepared to complete the credentialing process successfully.  Each project is sent to members of the school’s MET-TEC for evaluation against the rubric.  Proficiency is determined when 2 out of 3 members qualify the part.  The next step in the process is for students to complete an on-line written assessment once they have met proficiency on the performance assessment.  Meeting competency on both assessments will earn the student a NIMS Level I credential for that curriculum goal.  Beyond the importance of nationally recognized credentials,  this process  individually exposes  students to area  manufacturers and continues to disseminate the high quality curriculum our students’ experience.  The rigor of these projects will add credibility to the quality of our students graduating from the Manufacturing Technology programs.
Support from the Connecticut Center for Advanced Technology, Inc. and the Community College System

Other partnerships are developing to support state of the art Manufacturing Technology in our schools.  The CTHSS and Connecticut Center for Advanced Technology (CCAT) have entered into a partnership that will address the needs of small to medium size manufacturers in our state.  CCAT is working in partnership with the CTHSS to implement web-based training opportunities in manufacturing technologies using the immersive software platform, and develop an integrated curriculum model in science and math.  Through this innovative use of technology, students will have access to a “Virtual” world of machining using the latest Computer-Numerical Controllers.  CCAT will also be working with the CTHSS on staff professional development, and the support and formation of a statewide industry advisory council.

This advisory council’s main purpose will be to provide guidance and support in the development and refinement of CTHSS’s curriculum by identifying and responding to the current and emerging needs of employers and industries across our state.  
CCAT has been working with Connecticut manufacturers to effectively compete in a more complex supply chain and gain advantage in a global economy.  As an extension of this effort, the CTHSS is working with the Community College System to provide professional development for our teachers and instruction to our students in Lean manufacturing principles.  Lean manufacturing can be defined as a way of producing a product or service through the elimination of waste.  Working alongside Connecticut’s college system, we are creating richer more meaningful articulation agreements within the field of manufacturing.

Differentiating Instruction – Tooling U:

In addition to the immersive software, another instructional tool that will be utilized by teachers this year will be access to the Tooling-U website.  CBIA has provided funding for student subscriptions to Tooling-U.  Toolingu.com provides instruction through a range of carefully integrated online learning tools.  They offer online training courses written specifically for the manufacturing industry that align with the national standards.  Using this instructional tool will support differentiating instruction in the classroom.  Teachers will be able to use these lessons as a supplement for any student with special needs.  These courses are delivered through a custom learning management system, which provides extensive tracking and reporting capabilities.  
Implementing the NIMS credentialing program is yet another way we are differentiating instruction for students.  To properly differentiate instruction and maximize opportunities for success, completion of the NIMS performance assessments would reflect the rate of progress a student has consistently demonstrated in the trade technology.  Students gain confidence and are positively and immediately reinforced as they see the quality of their work improve and they continue to progress through the assessments at their own pace
Data Collection, Follow-up and Monitoring of Instruction
Both Tooling-U and CCAT’s immersive software are web-based instructional tools.  Therefore, teachers are able to monitor and track student use outside the classroom and students are able to monitor their own progress and success.  In a pilot program at Eli Whitney Tech last year, students gave positive feedback in the use of Tooling-U and the teachers were able to see a marked improvement in student work.  These on-line electronic tools can provide students and teachers with immediate feedback.  Educational research has shown that student success will increase with frequent assessments, feedback, and multiple opportunities for improvement.  
Students and teachers will receive very specific feedback through the NIMS process.  Feedback on the NIMS assessments will come back to the student from the MET-TEC committee using the competency rubric, and data collected from the on-line assessments.  This process will also increase the effectiveness of the graduation portfolios.  Students will have actual examples of projects that demonstrate the quality of their work against a national standard, and documentation that followed it to completion.   
Summary
Results of the “2007 Survey of Current & Future Manufacturing Jobs in Connecticut”, conducted by CBIA in partnership with the Regional Center for Next Generation Manufacturing indicate that Connecticut’s manufacturers are concerned over a shortage of qualified workers, the impending retirement of existing qualified workers, and are calling for better education and more training opportunities in the high tech manufacturing careers.
The Connecticut Technical High School System is responding to the survey results.  
The process of curriculum development within the CTHSS is a collaboration of administration, staff, students, business and industry.  Curriculum revision is on going and striving to meet the needs of the manufacturing sector now and for the future.  Being able to implement these researched based instructional tools; incorporate innovative technology; and continually monitor student performance effectively; will insure our students are well prepared to meet the challenges of next generation manufacturing -- To be the “best” technical high school students in the nation.
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