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Agenda

• Overview of National Center for Next Generation Manufacturing (NCNGM)

• Industry 4.0 in Manufacturing

• NCNGM Resources

 



National Center for Next Generation Manufacturing

• Awarded in 2021– only NSF ATE National Center for manufacturing
• Builds on four previous rounds of funding beginning in 2004 for Regional Center for 

Next Gen Mfg and transition to Resource Center

• Lead/Partner institutions:

• Connecticut College of Technology, CT State Community College (CT) – Karen 
Wosczyna-Birch, PI

• College of the Canyons (CA) - Tim Baber, Co-PI

• Columbus State Community College (OH) – Chris Dennis, Co-PI

• Central Community College (NE) - Jerry Muller, Co-PI

• Additional Partners:

• EdAdvance (CT) – new fiduciary agent

• Business & Industry Leadership Teams (BILT) - Dr. Ann Beheler

• Industry

• Comprehensive & Technical High Schools

• Associations, Gov’t Agencies, and Non-Profits

• Manufacturing Centers & ATE Projects

• Manufacturing USA Institutes 



National Center for Next Generation Manufacturing – 
Goals

NCNGM goals focus on Industry 4.0 and the following at the national level:

• Develop a national manufacturing leadership network.

• Create and implement an advanced manufacturing education repository.

• Provide faculty and instructor professional development opportunities.

• Improve the image of advanced manufacturing and develop a diverse workforce.



A National Advanced Manufacturing Network

• The NCNGM utilizes a network of representatives from academia, 
industry, business and professional organizations, government agencies, 
and non-profits to gather information and resources on current and 
future skills needed for the advanced manufacturing workforce.

• This network includes Technology Teams and Business & Industry 
Leadership Teams (BILTs)

 



Business & Industry Leadership Team Model

The BILT Model is:

• Advisory Committee 2.0 – takes employer 
relationships to the next level

• A structured, repeatable process for any 
technical program

• A model that puts employers in a 
co-leadership/co-ownership role that 
greatly increases engagement with 
college programs



Businesses:
• Co-lead programs

• Prioritize Knowledge, 
Skills and Abilities 
(KSAs) they want 
graduates to have 12-36 
months into the future 
(at a program level)

• Structured, 
repeatable process

• Synchronous 
discussion

• Predict Labor 
Market Demand

• Share industry trends 
during 2-3 other 
meetings annually

Faculty:
• Attend KSA mtg as 

active listeners and 
questioners

• Cross reference KSAs 
to existing curriculum 
to determine gaps and 
coverage

• Diligently try to update 
curriculum to address 
KSAs needed by 
businesses

• Provide businesses 
feedback regarding 
implementation and 
discuss challenges

Essential Roles
in BILTs



Recruit BILT Members

Once established, add 1-2 new 
members annually.  

BILT 
Annual 
Cycle  

Orientation

Welcome new members and 
set expectations. Explain 
BILT model and benefits.  

Cross-Reference KSAs

Program faculty cross 
reference prioritized KSAs to 
existing curriculum.

Feedback Meeting

Faculty share results of 
cross-reference process

Trends

Quarterly meetings focus 
on industry trends

Expand Engagement

BILT members host 
internships, mock interviews, 

apprenticeships; serve as 
guest speakers/lecturers

KSA Analysis Meeting 

Prepare pro-forma KSAs 
and conduct KSA analysis 
for a single discipline.

Annual Cycle



Overview of National Center for Next Generation Manufacturing – 
Technology Teams
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Fabrication Team

Processing Team

Supply Chain, 
Logistics & Quality 

Control Team

CNC Machining/Precision Machining

AssemblyMetal Forming Welding

Mechatronics/Robotics/Automation Industrial Maintenance

Instrumentation/Plastics Laser & Fiber Optics Biomanufacturing

Metrology Process Control Supply Chain & Logistics

• Led by NCNGM Co-PIs
• Industry 4.0 subject matter experts who consult with Technology Teams when 

needed.



Overview of National Center for Next Generation Manufacturing – 
Additional Academic & Support Resources
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Innovation & 
Curriculum

Education/Industry 
Partnerships 

Diversity, Access, 
Equity, Inclusion 

Public-Private 
Partnerships

National ATE 
Centers

Open Education al Resources (OER)

Educator PD for using Educational Technologies

Entrepreneurship/Digital Badges Recruitment of Non-NSF Centers & Industry

Business & Industry Leadership Team (BILT)

AccessDiversity Equity Mentoring

Career Pathways

Professional Skills Manufacturing Extension Partnerships

Manufacturing USA Institutes

All awarded NSF ATE National Centers

Inclusion



Source:  National Institute of Standards and Technology’s Manufacturing Extension Partnership

Industry 4.0 involves automating traditional manufacturing processes using technologies 

such as robotics, Internet of Things (IoT), big data analytics, artificial intelligence, and 
autonomous systems.

Advanced Manufacturing – Industry 4.0

How Industry 4.0 technologies help industry:

• Optimizing processes

• Shortening cycle times

• Improving quality

• Reducing energy losses

• Shortening downtimes

• Improving overall equipment effectiveness



Source:  National Institute of 
Standards and Technology’s 
Manufacturing Extension 
Partnership

Examples of How 
Industry 4.0 
Technologies are 
Used in Advanced 
Manufacturing



Artificial Intelligence (AI) Skill Sets in Advanced Manufacturing

Source:  https://www.ferolabs.com/insights/post/essential-ai-skills-and-training-for-the-modern-factory-worker

Used in Manufacturing Operations:
1. AI Literacy and Familiarity
2. Data Analysis and Interpretation
3. Collaboration with AI Systems
4. Predictive Maintenance Skills
5. Quality Assurance with AI
6. Process Optimization
7. Adaptability and Continuous Learning
8. Problem-Solving with AI Assistance
9. Safety Skills in AI-Enhanced Environments
10. Basic Coding and AI Customization

Used to Train the Manufacturing Workforce:
1. Personalized learning experiences
2. Immersive training environments
3. Gamified learning
4. Real-time feedback and improvement
5. Adaptive learning paths
6. Simulation of complex scenarios
7. On-the-job support
8. Predictive skill gap analysis
9. Collaborative learning
10. Continuous assessment



Resources Artificial Intelligence (AI) 

• Intel AI for Workforce

• AWS (Amazon)

• IBM 

• DELL

• Microsoft



NCNGM Resources 

New Website at nextgenmfg.org

Resources for:
• Students & Parents
• Educators & Counselors
• Industry



Resources for Students & Parents

Student Success Stories & Career Profiles

Lists of Advanced Manufacturing Programs

Scholarships

Resources for Veterans, Women, and Underrepresented Populations in Manufacturing

Professional Organizations

Ways to Experience Manufacturing

Career Descriptions & Opportunities



Examples of
Resources for Students & Parents 



Career Profile Videos

• Manufacturing career profile videos:

• Manufacture Your Future 2.0

• You Belong:  Women in Manufacturing

• Veterans:  From Military to Manufacturing



Career Profile Videos

• A’arika – Mechanical Engineer

https://youtu.be/q7fvPjLdtrU


Career Profile Videos

• Stephanie - Welder



Resources for Educators & Counselors

Professional Development Opportunities

Instructional Resources

Outreach Materials & Resources

Education & Workforce Development Resources

Additional Resources



Examples of 
Resources for Educators & Counselors



Outreach Materials

You Belong: Women in 
Manufacturing DVD & 
Educator’s Guide



Resources for Industry

How to partner with the NCNGM

List of Industry Partners

Business & Industry Leadership Team Info

Employer Resources

DEIA Resources

Industry Conferences & Expos



Thank you!

Questions?
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Karen Wosczyna-Birch 
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