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ABOUT THIS REPORT
The “Game Changing” practices presented in this interim report demonstrate some of the most promising
approaches for education and skill building of America’s new manufacturing workforce. These practices
were selected by experts from business, government, and education who serve on the MForesight
Education and Workforce Development (EWD) work group--individuals who are known for their
leadership in and access to key public-private networks engaged in critical education and workforce
development initiatives, including the:
•
•
•
•
•
•
•
•

public-private workforce investment system;
secondary and postsecondary career and technical education systems;
community and technical college systems, with particular emphasis on the 175 centers focused
on advanced technologies;
Manufacturing Extension Partnership system;
economic development system at the state and local levels;
university systems, including R1’s, state, public and land grant universities;
higher education systems broadly defined; and
innovation institutes/centers associated with institutions of higher education.

The EWD work group adopted the following mission of MForesight to guide their selection process:
MForesight will articulate the principles underlying policies and practices to ensure an educated,
skilled, and ready U.S. manufacturing workforce, competent and confident in using state-of-theart and emerging technologies and new materials and processes in advanced manufacturing.
The group also identified five governing themes that define areas of need and innovation in education
and workforce programs:
1.
2.
3.
4.
5.

Engaging Students in STEM & Manufacturing: Creating a Manufacturing Mindset
Building the Technology-Savvy Workforce: Creating an Ecosystem for Success
Targeting Special Populations: Capturing the Full Strength of our Workforce
Re-designing University Curriculum: The Hard Science of Engineering is No Longer Enough
Involving Manufacturers in Education Reform: The Key to Successful Solutions

This interim report summarizes a sampling of scalable and replicable promising practices being pursued
to ensure that America builds an educated, skilled and ready workforce. As the EWD work group continues
its work, these examples will be refined, elaborated, and expanded to provide definitive guidelines to
government, industry, and educational enterprises for creating support systems to build and enhance
advanced manufacturing in America.
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1 GAME CHANGING PRACTICES FOR ENGAGING STUDENTS IN STEM AND MANUFACTURING

Creating a Manufacturing Mindset
If America is to compete globally as a leader in advanced manufacturing, the students who are entering
our U.S. high schools, community colleges, and universities must see advanced manufacturing as a
desirable and attainable career path for them. For more than a decade, leaders from government,
business and industry have bemoaned the fact that students and experienced workers view
manufacturing jobs as dirty, dull, and (often) dangerous. We need to convince students--and their
parents--early on that the current world of advanced manufacturing not only promises high-paying jobs,
but also values high-level skills in science, technology, engineering and math (STEM); offers clean and safe
working environments; and creates opportunity for multiple diverse populations. Not only have
manufacturing jobs become more attractive, but also the demand for well-trained workers to fill them
has increased.
The game changing programs described here address these perception and skills problems in new and
engaging ways. They offer workable solutions by providing accessible and dynamic resources to help
students and parents access current information about careers in advanced manufacturing and by
engaging students at all levels in hands-on activities that both inspire interest in advanced manufacturing
and help them better prepare for future manufacturing careers.

Edge Factor: A Multimedia Resource to Engage Students, Parents and Educators in Advanced
Manufacturing
Overview
Edge Factor is a new-media company that produces high impact films and TV shows and markets them on
a digital platform. Called eduFACTOR, the platform is offered as a membership-based, online library of
multimedia resources, many of which inspire interest in STEM education and manufacturing careers.
Membership fees support a subscription and licensing package that allows an organization or school
campus the use of one or more of the Edge Factor media productions. The tools are designed to help
science, technology, engineering, art, and math (STEAM) teachers make learning relevant for students,
while highlighting manufacturing stories, technology and pathways, and creating awareness in new ways.
Additional tools reach parents by highlighting national investments in advanced manufacturing education
and show that career ladders exist and can provide their children a career upon high school graduation.
Edge Factor also sponsors live and virtual events, connecting to audiences in multiple locations, from
coffee houses to stadiums, and classrooms to boardrooms.
Description
Edge Factor multi-media packages include: media from Edge Factor’s TV series, The Edge Factor Show and
LaunchPoint, technology and career pathway videos, hands-on computer numerical control (CNC)
machining and 3D printing projects, leadership and soft skills videos, event resources, virtual field trip
experiences, interactive classroom and STEM activities, tools to reach parents, career and technical
education (CTE) training success videos, and more. Edge Factor’s suite of educational materials is managed

2

by the eduFACTOR support team which works with members to help understand the challenges the
manufacturing and CTE community is facing and relays those messages to a team of media and content
developers. Giving students an inside look at what modern manufacturing is, eduFACTOR resources
provide media-rich teaching and marketing tools based on Edge Factor’s inspiring, high impact
productions. Sample Edge Factor Live Topics include:
•
•
•
•
•

Inspiring the Next Generation of Makers
Redefining Success
Putting Career Pathways in Focus
Advanced Manufacturing and Technology
Bringing STEAM and CTE to Life

With eduFACTOR, everything starts with a good story. The on-line videos and learning tools are designed
to inspire students with real stories of workers who are inventing new processes and building new
products that save lives, build jobs, and help communities locally and globally. As reported by their project
architect, Toni Neary, the materials in Edge Factor’s suite work: “We see students signing up for machining
classes and apprenticeship programs after watching an Edge Factor film at an event. We hear parents say,
‘This is what we’ve been looking for. This is perfect for my kid.’ And when we hear things like that, our
blood starts pumping faster. We know we are on the right track with this!”
Scalability and Replicability
Edge Factor’s goal is to change perceptions and build awareness, starting with middle school and building
interest among high school and college students as well. The platform is scaled for use nation-wide and
potentially globally, and the learner community managed by the company’s support team assures that
successes in one community can be replicated in others through continuous improvement of and addition
to educational materials. Edge Factor’s interactive content is also available at multiple sites: over the last
5 years, Edge Factor and its president, Jeremy Bout, have presented in front of an estimated half a million
students, educators, parents and industry representatives. Furthermore, as the Strategic Content Partner
for Manufacturing Day (MFG DAY), Edge Factor has created a free turn-key package that allows schools
and other institutions to easily join this nationwide effort. The “Rock MFG DAY Kit” allows MFG DAY hosts
access to promotional materials, main event presentation tools, interactive resources and hands on
projects and post event tools. In 2015, 734 organizations including businesses, schools and government
agencies hosted events using the Rock MFG DAY Kit, and in 2016, 245 organizations accessed the Kit and
planned to host MFG Day (www.edgefactor.com/rockmfgdaykit).
Contact
Toni Neary, Partnership Architect, tneary@edgefactor.com, Ph. 716-3343, ext. 40, www.edgefactor.com

MakerMinded in Tennessee: Engaging the Next Generation of Manufacturing Leaders
Overview
MakerMinded is a new program supported by LIFT (Lightweight Innovations for Tomorrow, a publicprivate partnership, operated by the American Lightweight Materials Manufacturing Innovation
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Institution [ALMMII]. MakerMinded is being launched initially in Tennessee, home to its platform
developer, Tennessee Tech University, and managed in the state by the Tennessee STEM Innovation
Network (TSIN). The program is focused on creating the next generation of manufacturing leaders by
helping students develop a manufacturing mindset and bridging the gap between educational and projectbased activities and the students who can benefit from them. It does this through a digital platform that
connects students and schools to market-leading STEM and manufacturing learning experiences, and a
point system that allows students to compete with students across several schools by earning points for
completing projects and activities. MakerMinded aims to put in place proven interventions and strategies
specifically where the STEM workforce pipeline begins to break, during the formative years of 7th-8th
grade when students make subconscious decisions about what, if any, higher education and career they
will pursue.
Description
MakerMinded brings together user-based information, the excitement of competition, and community
communication in a digital platform that provides students with widespread access to market-leading
STEM and manufacturing education experiences. Designed by Tennessee Tech University, the goal of the
MakerMinded platform is to create the next generation of manufacturing leaders by: 1) saturating today’s
learning infrastructure with experiences that develop a manufacturing mindset, and 2) bridging the gap
between educational experiences that engage and educate youth and the students who can take
advantage of them. MakerMinded provides directly to schools and students a curated portfolio of national
and local-level STEM and manufacturing career exploration activities, project-based learning, formal
educational resources, and other experiential learning opportunities. The platform allows students to
compete with other schools in a statewide MakerMinded campaign, where points for completing activities
are tallied and tracked through a real-time leader board. The competition results in an end-of-year, highvisibility recognition event. Programs and activities range from “low-touch” or “short term” to “hightouch,” longer term experiences. Sample activities from the MakerMinded portfolio include:
•
•
•
•
•
•

SkillsUSA
Science Olympiad
FIRST Robotics
Project Lead the Way
Team America Rocketry Challenge
4-H National Youth Science Day

•
•
•
•
•

Learning Blade
Manufacturing Maker Spaces
MFG Day
LIFT Oculus Game
Future Engineers

The MakerMinded platform provides access to programs and activities from multiple
STEM/manufacturing disciplines, offers diverse delivery methods, and supports multiple learning
outcomes. Students and their schools select the activities and programs that best match their interests,
resource capacities, academic priorities, curricula and skill/knowledge levels. The portfolio provides
students with alternative options to gain foundational STEM/manufacturing skills and experiences, with
an emphasis on work-based, project-based, and problem-based learning. Featured are the use of cuttingedge technology, relevant “real-world” content, and access to industry partnerships that provide
mentorship, subject matter expertise, and other learning experiences. The customizability of a school’s
activity portfolio is essential to ensure that all schools—regardless of their resources, capabilities, or
current involvement in STEM—can participate in the MakerMinded platform.
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With LIFT support, the MakerMinded team will: produce implementation packages for state partners and
schools; build a portfolio of national programs and activities aligned with LIFT’s mission and industry
partner interests; manage national communications and media; and support state-level program rollout,
communications and media efforts. The TSIN will: drive the state rollout process; act as fiscal agent for
LIFT funding; customize the activity program for local employers and organizations; and lead marketing
efforts to state officials, school system heads, employers, and others. TSIN also will track
statewide/school-level progress, successes and challenges; sponsor and co-host recognition events; and
lead a statewide communications strategy. The Tennessee Tech University team will: manage the
MakerMinded platform and Tennessee-specific portal; develop MakerMinded campaign marketing
materials for multiple stakeholders; develop and host a custom web portal for Tennessee; and ensure
consistent functionality of the platform.
Scalability and Replicability
MakerMinded aims to have middle schools across the state signed-up and active on its platform, starting
in Fall 2016; first year results are expected in June 2017. The program proposes a partnership model
uniting the platform developer with a state-wide STEM network and the national LIFT program to achieve
scalability, and offers a customization component that allows schools to choose activities and projects
that work with their goals, easing replication of materials. A statewide rollout of MakerMinded across
Tennessee is planned, as well as the development of national tools and resources that extend rollout of
the platform to other LIFT-supported states. Kentucky will be the second state of implementation, with
the Kentucky Association of Manufacturers as the implementation leader.
Contact
For information about the MakerMinded program, visit the initiative information page or contact LIFT
Education and Workforce Director Emily DeRocco at ederocco@lift.technology.

Learning Blade: Growing Interest and Sharpening Skills for STEM
Overview
Learning Blade is an on-line supplemental curriculum for middle-school students that is designed to grab
students’ attention while introducing them to the careers, tools and technology found throughout the
STEM fields. The platform, offered by Thinking Media, provides high quality learning tools that are focused
on giving students real-world learning experiences in STEM education. It does this by providing studentready, interactive missions that integrate the processes of developing a student’s interest in STEM,
building awareness of STEM career opportunities, and reinforcing academic standards and skills. Fully
Internet-based and running on desktops and tablets, including iPads, Learning Blade does not require
extensive teacher training or classroom materials and is complementary to project- or lab-based activities.
Learning Blade activities can be used both in an entertaining self-paced game environment and as skill
practice within academic classrooms.
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Description
The Learning Blade on-line system was designed to address the need for STEM career awareness and
academic relevance in middle school. It introduces more than 90 STEM careers and technologies through
supplemental online missions that focus on how these jobs benefit people and society and that can reach
all students. Thinking Media, established in 1997, is the producer of Learning Blade; the company is billed
as “a key force in skill building for our nation’s workforce and a thought leader in statewide strategies for
driving economic prosperity through disparate agency alignment and their joint development of qualified
workers.”
Research-based data, provided by Learning Blade developers, show that after using Learning Blade: 70%
of students said they learned about new careers; 75% of students said they learned about technology;
69% strongly agree that “what I learn in school will be useful later in my life”; and 79% strongly agree that
“math is helpful when solving interesting problems.” Learning Blade also claims that the curriculum
increased the number of students who say “I would like to be an engineer or scientist in the future” by
97% (strongly agree) and “In high school, I plan to take advanced math classes or more science classes
than required” by 56%.
The primary purposes of Learning Blade are to:
•
•
•

create awareness of, and interest in, STEM careers in middle schools;
demonstrate the relevance of middle school academics to these careers;.
provide ubiquitous access without the need for specialized equipment or teacher qualifications.

Learning Blade emphasizes the application and development of English Language Arts (ELA) and math
skills while introducing the benefits of STEM careers to students. The application of these skills is woven
into the presentation of the careers. Learning Blade presents STEM careers in the context of 12 missions
to demonstrate human impact in STEM fields to attract more girls and millennials (e.g., Dolphin Rescue,
Haiti Orphanage, Heart Surgery, and so on). The missions, presented in a game environment, show how
these careers and technologies help to solve community and societal problems or meet their needs.
Students complete the missions by learning about the careers and technologies that would solve these
problems in real life.
In the Learning Blade game environment, careers and technologies are referred to as “teammates” and
“tools.” To “earn” these teammates and tools, students complete several short, online, interactive
academic lessons that present questions or problems. These 15-minute lessons are identified according
to their emphasis on science, math, English or social studies. Students earn points by answering the
questions and solving the problems correctly. The lessons focus on how people in these careers use the
skills typically taught in middle school. The lessons guide students through situations that the professional
faces, asking students to answer questions or complete simple problems. Students are given examples
and any knowledge required and are shown answers following each question to reinforce learning.
Constructive feedback is provided if the student answers incorrectly. A narrative soundtrack ensures that
students with low reading skills can both benefit from the curriculum and practice comprehension with
informational texts.
Each Learning Blade lesson contains several questions and/or problems that highlight the use of academic
skills in the context of the mission or other lesson storyline. The Learning Blade system produces analytical
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reports that provide information on student and class performance down to the level of individual skill
standards and objectives. While the student sees only the overall scores for the lessons, mission, and
his/her corresponding standing on the class leaderboard if the teacher uses this feature, the system
provides teachers and administrators additional information. Each academic question is indexed to
individual academic standards, and lessons are individually aligned to the standards of each state. The
system then aggregates responses to each standard and provides reports to the teacher for individual
students or for an entire class.
Scalability and Replicability
The Learning Blade designers claim that the curriculum can be used in any academic classroom and can
form the basis of an interdisciplinary approach to STEM education. Learning Blade is aligned to all 50
states’ academic standards and provides robust reporting capabilities. The modular nature of the
curriculum allows integration with existing curriculum and projects. If teachers do not have suitable
project-based learning experiences, Learning Blade provides classroom-ready “Mission Challenges.”
These serve as optional capstone projects for each of the online missions. They include simple hands-on
experiences that require common materials often found in classrooms or homes, team-based discussions,
oral presentations and open-ended writing assignments. The program has already demonstrated its
capacity to scale across several states and allow for easy replicability in a variety of classroom settings.
Contact
Thinking Media, 340 Frazier Ave., Chattanooga, TN 37405, www.thinkingmedia.com; for Learning Blade
information: Ph. 423) 521-2309, www.learningblade.com

High School evGrandPrix: Engaging High School Students in STEM Education for Manufacturing
Overview
The High School evGrandPrix (HSevGP) is part of the Indy 500 series of activities to advance Science,
Technology, Engineering, Math (STEM) education focused on manufacturing. The program is operated by
Purdue University and sponsored by LIFT (Lightweight Innovations for Tomorrow, a public-private
partnership, operated by the American Lightweight Materials Manufacturing Innovation Institution
[ALMMII]). Co-supporters include multiple government, education, and industry partners. Students in the
program learn how to engineer, build, test, and even market their vehicle creations, highlighting all facets
of the manufacturing process. The students then race their vehicles at the Indianapolis Motor Speedway
(IMS). The high school event is modelled after the International Collegiate evGrandPrix which is a
combined educational and go-kart racing event held the last five years at IMS. The high school event is
new and will use lead acid batteries versus the higher energy (and more costly) lithium-ion batteries that
power the collegiate event. Purdue University partnered with the United States Auto Club (USAC) to
develop this electric powered go-kart competition for students. The High School evGrandPrix will give
students the opportunity to work in a team to manufacture a go-kart requiring the academic
mathematics/science content of engineering design as well as the hands-on machining/electronics
needed to move that design to a working go-kart.
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Description
The Purdue University HSevGP project leverages the excitement of designing, building, testing and racing
electric powered go-karts at the Indianapolis 500 to build an engaging high school STEM-forManufacturing education program focused on generating a path into postsecondary study (e.g., Associate
Degree or BS programs with a manufacturing focus). The program features:
•
•
•
•
•

a hands-on, inquiry based educational project related to the strength of materials, as one of the
exploratory projects that can be deconstructed from the go-kart;
fully scaffolded curriculum modules ready for use by high school and community college faculty;
efforts to attract more young people to educational pathways that lead to advanced
manufacturing careers, both technical and engineering;
a media-rich environment to recognize academic achievement in STEM fields; and
connections with LIFT member companies to participate in the evGrandPrix teams and events.

The High School evGrandPrix is not primarily about the go-kart race, but rather the engineering, science,
organizational management, and marketing/advertising needed to design, build, test, and race the gokarts. Event scoring is: 40% race placement; 20% engineering design; 20% energy efficiency, and 20%
community outreach (e.g., the students have to share their technology with younger students, the
community, and others). The students have to raise a fraction of the go-kart costs themselves, so the
project also involves marketing and advertising--skills involving non-tech students in the project. Also,
there is a need for project management that involves students interested in a business-focused career
path.
Components of the HSevGP program include:
•
•
•

development of project-based learning curriculum modules that can be used in physical science
and mathematics class;
preparation of educational materials that are fully scaffolded with respect to the appropriate
state and federal educational requirements (e.g., Next Generation Science Standards); and
supply of training materials to help high school teams construct a safe and competitive go-kart
that uses the various technologies learned in disciplinary coursework.

The program anticipates the following outcomes:
•
•
•
•
•

introduce students to manufacturing in an engaging manner so that more young people will
consider manufacturing as a viable career option;
encourage students to continue education in manufacturing and enter a BS/BA program, an
associate degree in manufacturing program, or an industry position;
provide hands-on projects that illustrate science/math principles in the classroom;
show a clear connection between STEM competencies and the skills needed for a productive
career in advanced manufacturing; and
show how lightweighting is an important component of vehicular design, using the IndyCar
technology as the demonstration vehicle.

Partners in the project include IvyTech, Vincennes University, Lincoln Tech, Indiana School Districts,
United States Auto Club (USAC), IndyCar, Indianapolis Motor Speedway, Dallara, Andretti Motorsports,
Indiana Department of Education, Conexus, and Employ Indy.
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Scalability and Replicability
The program started in Indianapolis and engaged several rural schools as pilots to demonstrate how the
program can scale into rural high schools where students with considerable hands-on skills often naturally
lean toward a manufacturing career. Because of the partnership with USAC, the program is working
towards expanding into neighboring Midwestern states like Michigan, Ohio, Kentucky, and Tennessee in
subsequent years.
Contact
James Caruthers, Gerald and Sarah Skidmore Professor, School of Chemical Engineering, Purdue
University, or Emily DeRocco, Director, Education & Workforce LIFT, ederocco@lift.technology

SkillsUSA: Empowering Young People to Become World-class Workers, Leaders and Responsible
American Citizens
Overview
SkillsUSA, formerly known as VICA (the Vocational Industrial Clubs of America), is a nonprofit membership
association of students and educators partnering with industry to close the “skills gap” and ensure
America has a well-prepared workforce. SkillsUSA features an applied method of instruction for preparing
America’s high performance workers in public career and technical programs. It serves teachers and
students in middle school and high school as well as college students who are preparing for careers in
technical, skilled, and service occupations. SkillsUSA aims to improve the quality of America’s skilled
workforce through a structured program of citizenship, leadership, employability, and technical and
professional skills training. The organization, operating at the national, state and local chapter levels,
serves more than 300,000 students and instructors annually and has 18,000 school chapters in 54 state
and territorial associations. Membership in SkillsUSA allows access to the SkillsUSA educational programs
and competitions.
Description
SkillsUSA programs include local, state and national competitions in which students demonstrate
occupational and leadership skills. Membership fees for professionals and students are nominal and
require affiliation with a state chapter for middle school, high school, or college memberships. In addition
to membership fees, SkillsUSA is funded by donations and contributions from business and industry. At
the annual national-level SkillsUSA Championships, more than 6,000 students compete in 100
occupational and leadership skill areas.
SkillsUSA programs help to establish industry standards for job skill training in the lab and classroom, and
they promote community service. SkillsUSA is recognized by the U.S. Department of Education and is cited
as a “successful model of employer-driven youth development training program” by the U.S. Department
of Labor.
SkillsUSA programs and curricula include:
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•

•
•
•
•

SkillsUSA Work Force Ready System, a comprehensive tool to help students document entry-level
skills as defined by industry and accepted by state education policy, offering over 40 technical and
employability assessments in 11 cluster areas;
Professional Development Program (PDP), which teaches 76 workplace skill competencies in a
series of hands-on self-paced lessons;
Career Skills Education Program (CSEP), containing 49 online lessons teaching basic employment
and life skills to college/postsecondary students;
Student2Student Mentoring, which gives high school students a chance to mentor younger
students in the area of career development; and
CareerSafe, a credentialed 10-hour online training program developed in cooperation with the
Occupational Safety and Health Administration (OSHA) to provide students with basic knowledge
of safety and a credential desired in the job market.

SkillsUSA students and advisors come from CTE programs that are arranged by career clusters. These
programs span 131 diverse career areas from Automated Manufacturing Technology to Entrepreneurship
to Culinary Arts. SkillsUSA has identified the need to develop rigorous, academically aligned standards and
authentic assessments that document core learning delivered to students through CTE instruction and the
career clusters model. The assessments were created by industry to ensure relevance to entry level skills,
meet Perkins IV accountability requirements, and provide credentials to students who achieve industry
defined scores.
SkillsUSA assessment areas related to modern manufacturing include:
•
•
•
•
•
•
•
•
•

Automated Manufacturing Technology,
CNC Milling and Turning,
Computer Maintenance Technology,
Electronics Applications/Electronics Technology,
Engineering Technology,
Mechatronics,
Power Equipment Technology,
Robotics and Automation, and
Welding.

Student competitions emphasizing skill development are also held in many of these areas; for example
the Mechatronics competition consists of three events designed to measure the skills required in the
modern automated manufacturing environment. Contestants are required to assemble, adjust and test
an automated machine system, troubleshoot and repair a faulty machine system and take a
comprehensive written test.
Scalability and Replicability
SkillsUSA chapters are already replicated across the U.S., so the program has demonstrated scalability and
replicability. More than 300,000 students and advisors join SkillsUSA annually, organized into more than
18,000 sections and 54 state and territorial associations. Combining alumni and lifetime membership, the
total number served this year is more than 360,000 and over its more than 50 year history the program
has served more than 12.2 million members.
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Contact
SkillsUSA Inc., 14001 SkillsUSA Way, Leesburg, Virginia 20176-5494, Ph.: 703-777-8810. For more
information: Eric Gearhart, EGearhart@SkillsUSA.org, Ph.: 703-737-0624
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2 GAME CHANGING PRACTICES FOR BUILDING A TECHNOLOGY-SAVVY WORKFORCE

Creating an Ecosystem for Success
In “America’s Advanced Industries,” a 2015 report from the Brookings Institution, researchers conclude
that three principles must guide the growth of advanced industries in our country:
•
•
•

commit to innovation,
re-charge the skills pipeline, and
embrace the ecosystem (pp. 8-9).

Commitment to innovation requires the strength of our research universities, investments in science and
technology, and nationwide encouragement of entrepreneurship. The tech-savvy skills pipeline is deeply
dependent upon our public and private schools, as well as on programs that are industry-led and provide
high-tech education and training. Perhaps the most elusive principle cited above is the need to “embrace
the ecosystem,” which in its broad sense simply means to support the environment where advanced
industries (or advanced manufacturing, as is our focus here) thrive. Yet economic success in the advanced
industries sector is strongly linked to the health of and relationships among partners in their
environments. And a healthy ecosystem shared among partners for advanced manufacturing is central to
building a technology savvy workforce.
The “game changer” approaches to building a tech-savvy workforce presented here all have banked their
success on building healthy ecosystems, systems that reflect strong relationships among educational
institutions, developers of technology, and advanced industries that not only have need for a highly skilled
workforce, but also are willing participants who are stretching the human pipeline from the classroom
straight into the workplace. Key elements of these projects’ success include: long-term relationships
between educators and employers, a good deal of “skin in the game” in terms of physical and financial
resources, and clear commitments from the communities and governments in the regional areas they
serve.

The Francis Tuttle Technology Center’s Advanced Manufacturing Program: Student-centric and
Industry-specific
Overview
The Advanced Manufacturing Program at the Francis Tuttle Technology Center (FTTC) in Oklahoma City
specializes in training highly skilled industrial maintenance technicians for regional manufacturers and
energy companies. The program resides at the FTTC, which was established as a vocational district formed
by three separate school districts. The manufacturing programs are individualized and competency-based,
with books and supplies free to high school students and offered at a charge to adults. Programs can often
be completed within three semesters, after which graduates are placed into industry positions. Funding
comes from the school districts as well as industry donations.
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Description
The Advanced Manufacturing Program at the FTTC is an individualized, competency based program, in
which both secondary and post-secondary students learn about everything from basic fabrication and
fluid power systems to programmable logic controllers (PLCs) and Supervisory Control and Data
Acquisition (SCADA). Curricula for these competencies are available online as well as in day and evening
programs in the class and lab. Many adult students exit the daytime program as soon as they obtain an
acceptable level of skills and are offered employment; some, if they choose, continue in evening classes
while working.
The FTTC was established in 1979 in Oklahoma by creating a new legal entity—the technology center
district—that consolidated existing tax bases to make the offering of high-cost technology programs
feasible for high school students. When the National Vocational Education Act of 1963 was introduced, it
authorized matching grants to states to expand vocational education programs. States had to implement
this new initiative in a manner that would work in their locale to take advantage of the federal funds. The
existing governor worked with Francis Tuttle, a vocational education instructor who also served as
superintendent for several school districts, to make the FTTC a reality. The Francis Tuttle district is
currently comprised of seven partner school districts: Cashion, Crescent, Deer Creek, Edmond, Putnam
City and Western Heights.
The FTTC student-centric approach emphasizes meeting industry needs and student job placement rather
than program completion; this approach has not negatively impacted the program’s success. In fact, the
Advanced Manufacturing program (both daytime and evening classes) has maintained enrollment in
excess of 100% for the past several years and both those students who exit early and program graduates
earn an average starting salary in excess of $45,000 per year. Advanced manufacturing programs currently
listed for enrollment include:
•
•
•
•

Advanced Manufacturing Technician (1,765 hours),
Energy Technician (1,160 hours),
Instrumentation and Process Control Technician (1,785 hours), and
SCADA (Manufacturing and Energy Systems Emphasis) (1,740 hours).

These programs are also associated with the Get Skills to Work coalition, an association dedicated to
connecting veterans with high-wage manufacturing careers. Other manufacturing programs offered by
FTTC in alliance with the coalition include: Computer-Aided Design and Drafting; Precision Machining/
Computer Numerical Control; and Welding.
Industry members serve on the FTTC AMP Advisory Committee. The program has received more than
$300,000 in industry donations of equipment and resources in the past 3 years. Donations are often
unsolicited and offered because a company has a need for employees trained on their particular
equipment. Such industry support helps to create a vibrant, ever-evolving lab that meets industry needs.
Scalability and Replicability
Because the FTTC Advanced Manufacturing Program is offered both on line and in the classroom, it
transcends many of the “scalability” limitations of a traditional classroom program by offering flexible
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scheduling for its students. Replication of this program is achievable by any school currently using, or
willing to incorporate, individualized and competency based curriculum.
Contact
Frances Tuttle Technology Center, Main: 405-717-7799; Branches: Portland – 405-71-.4304; Reno – 405717-4646; Rockwell – 405-717-4206; www.francistuttle.edu

Learn—Work—Earn: A Minnesota Advanced Manufacturing Partnership Project
Overview
Learn Work Earn, the Minnesota Advanced Manufacturing Partnership (MnAMP), brings industry, state
leadership, public education, and manufacturing associations together to develop educational concepts
that will produce a highly-skilled workforce to meet the needs of the manufacturing industry now and in
the future. MnAMP is a consortium of 12 geographically-dispersed community colleges and two
universities from the Minnesota State Colleges and Universities System (MnSCU); the consortium was
created to help close the skills gap in Minnesota. MnAMP established the Learn Work Earn project, which
targets TAA-eligible workers, veterans and other adult learners. Led by South Central College, MnAMP’s
Learn Work Earn program focuses on career pathways in advanced manufacturing, specifically machining,
welding, and mechatronics, all careers offering well-paid positions in Minnesota industries.
Description
Learn Work Earn directly builds from South Central College (SCC) President Dr. Annette Parker’s work on
the Advanced Manufacturing Partnership (AMP) 2.0 Steering Committee; AMP 2.0 represented a
“renewed, cross-sector, national effort to secure U.S. leadership in the emerging technologies that will
create high-quality manufacturing jobs and enhance America’s global competitiveness.” Learn Work Earn
was jump-started by a $15 million Trade Adjustment Assistance Community College and Career Training
(TAACCCT) Grant awarded to the 12-member consortium offering the program. Learn Work Earn includes
a standardizing manufacturing-based curriculum at partner organizations, and it provides adult learners a
path to education, credentials, and employment. Learn Work Earn has adopted the following strategies
to help move adult learners into meaningful, industry-relevant educational pathways and ultimately into
the workforce:
•
•
•
•
•
•

create seamless career pathways in advanced manufacturing that offer stackable and latticed
industry-recognized credentials;
implement a core curriculum that directly aligns with the Certified Production Technician
Certification awarded by Manufacturing Skills Standards Council;
develop a consistent competency-based approach to award credit for prior learning that aligns
with national industry standards;
collaborate with MnSCU Centers of Excellence to expand/refine articulation agreements;
create/update academic programs in advanced manufacturing to match employer needs and
industry-recognized credentials;
align curriculum with National Association of Manufacturers (NAM) endorsed credentials (NCRC,
MSSC, NIMS, PMMI and AWS); and

14

•

engage employers, faculty, and other stakeholders in development of course content,
coursework, and learning experiences.

Learn Work Earn pathways help participants move into education at various points in the process
depending on individual skill levels. Participants can also have their prior education and experience
assessed for possible credit in order to ensure an efficient and timely transition from training to degree
completion. In addition to the strategies listed above, Learn Work Earn also promotes: long-term
collaborative partnerships with manufacturing employers, employer-driven apprenticeships and
cooperative education programs, and professional development for employers and other stakeholders to
instill the value of industry credentialing. Improving job placement and retention through intrusive
advising and job placement services are also hallmarks of the program.
Current Learn Work Earn consortium members are: the 360 Manufacturing and Applied Engineering
Centers of Excellence; Century College; Dakota County Technical College; Lake Superior College;
Minneapolis Community and Technical College; Minnesota Center for Engineering and Manufacturing
Excellence; Minnesota State Community and Technical College; Minnesota West Community and
Technical College; Normandale Community College; Northland Community and Technical College;
Ridgewater College; Riverland Community College; Saint Paul College; and the project leader,
South Central College. Three advanced manufacturing programs are offered at various sites among this
consortium membership:
•

•

•

Machining, which teaches students about multiple aspects of computer integrated machining,
including working with engineering drawings, CNC programming, lathe turning, vertical milling,
grinding, jigs, fixtures, molds, and dies, and provides students with the opportunity to receive
industry-recognized credentials from national associations in machining (ave. salary $49,950);
Welding, which gives adult learners the skills needed for welding in construction, fabrication,
plant maintenance settings, and more, and includes training in electric arc, wire feed, heliarc
welding, oxyacetylene welding, and various flamecutting processes (ave. salary $39,970); and
Mechatronics, a new and rapidly growing field that integrates electronics, mechanics, pneumatics,
hydraulics, and computer control systems to create new and improved automated manufacturing
production systems that are required in the medical, electronics, agriculture, biotechnology, and
automotive industries. (ave. salary $60,095).

MnAMP Learn Work Earn also offers the Advanced Manufacturing Core Curriculum via telepresence
through a new program called +Connect. Employees can train right at their company, making +Connect
ideal for incumbent workers and those in apprenticeships or dual-training programs.
Scalability and Replicability
The Learn Work Earn program has demonstrated that with funding, industry support, and strong
collaboration among regional educational providers, a consortium can duplicate industry-specific
programs at several locations that allow students to prepare for possible employment in multiple state
industries. This model can be replicated in other states with community college systems and scaled
through liberal use of teleconferencing or other means of delivering programs at industry sites.
Contact
www.mnamp.net
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NC3—The National Coalition of Certification Centers: Learning that Works
Overview
The National Coalition of Certification Centers (NC3) was established to address the need for strong
industry partnerships with educational institutions in order to develop, implement and sustain industrydriven and industry-recognized, portable certifications that have strong validation and assessment
standards in the transportation, energy, and aviation sectors. NC3 is a non-profit network of education
providers and corporations which develops and implements portable, stackable, industry-recognized
certifications built on national standards for existing technicians, new students, and displaced workers in
the transportation, aviation, manufacturing and energy industry sectors. NC3 is funded through
community colleges and industry contributions.
Description
NC3 is the outgrowth of the relationship between Gateway Technical College in Wisconsin and Snap-on
Inc. In 2007 Snap-on teamed-up with Gateway to create a diagnostics training and certification center.
Gateway and Oklahoma-based Francis Tuttle Technology Center were early contributors to the
certification center model, which started as the “Snap-on Network of Colleges” and has evolved today to
become the NC3-National Coalition of Certification Centers.
Initial certifications were developed for automotive diagnostics. This initial effort provided a template to
engage other educational providers and industry members nationally. The scale of the effort was then
expanded to include truck diagnostics (diesel, natural gas, and hybrid). The initiative expanded to the
energy industry to address the need for industry-recognized torque certification standards and their
application to the construction, commissioning and maintenance of wind towers. The torque certification
materials and implementation strategy provides a skill set that is transferrable across the energy and
transportation industries. The latest offerings include commercial HVAC certifications that address the
need for training in use of highly computerized controls and their performance maintenance, technical
skills that are in great demand.
NC3 mobilizes public-private partnerships between industry and educational institutions to provide
comprehensive curriculum development and access to standards-based skill certifications.
Credentials are developed at the national level that validate skill sets required to meet performance
standards. Training is then designed and implemented locally with industry experts and educators
collaborating. NC3 supports the work done on both platforms. NC3 equips its partner community colleges,
technical schools, and high schools with a strategic plan, professional development support, turn-key
implementation and sustainable funding models, while always engaging industry at the very first steps in
the process. The NC3 staff leverages its national network of business partners, such as Snap-on, Trane,
Fiat Chrysler Automobiles, and L.S. Starrett, to build local industry support.
NC3 recruits membership from community colleges, high schools, and training centers. Members gain
access to:
•
•
•

nationally standardized certifications,
best practices,
real time expertise on industry-driven career pathways,
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•
•
•
•

world-class programs based on national skill standards,
world-class facilities that reflect industry trends and vision,
graduates prepared to industry standards, and
professional development opportunities for incumbent workers.

NC3 works by transforming a training site with a vision. The transformation begins with a site visit
assessment at the community college or technical school. Together with program administrators,
members of the NC3 team (including industry representatives), walk the classroom and lab floors
evaluating the current state of training, identifying the program’s goals, and assessing local labor market
demands. The NC3 team then provides industry insights to develop a strategic plan and help
administrators understand what changes are needed to design an ideal educational workspace that
delivers job-ready workers. This may include purging outdated equipment and materials that will not
serve a purpose in the redesign. Educational teams are also invited to participate in facilitated
benchmarking and to tour one of NC3’s model training centers. Together, education, industry, and NC3
determine what facilities design will produce a good career for students who will work locally. The goal is
modern and effective training centers that will attract the highest caliber of student and will support an
effective and professional classroom. Schools then purchase the equipment and materials, installing only
what makes sense.
NC3 credentials are an overarching system developed for specific tool use and centered on industry skills.
The school’s existing course curriculum is the basis of the training while the NC3 certification is a stackable
component that complements the course. The NC3 certification pads the school’s program with theory
and hands-on practice with specific company-sponsored equipment and tools. Students graduate with
transferable knowledge and competency valued by the sponsoring company and any employer. This
curriculum design approach avoids any need for rewriting and lends to a school’s quick and low-cost
implementation. Students have fast, easy access to their certificates anytime online upon successful
completion of their exams.
NC3’s “Train-the-Trainer” effort provides standardized, world-class training and guidance to new and
experienced instructors. Instructors spend a week engaged in hands-on learning with other top instructors
from around the country. NC3 also fosters idea sharing across the network of schools. Faculty members
have the opportunity to build a lasting professional support network and to experience cutting-edge
training facilities and organizations.
In addition to touting modern facilities as an attraction to manufacturing careers, NC3 coordinates a
National Signing Day at member schools to celebrate the incoming class of new “industrial athletes”; this
event elevates career and technical education students to the ranks of star scholars and athletes in a
community. Participants sign a letter of intent while their families, guidance counselors, college faculty
and staff, and employers celebrate their commitment to a technical career with respected positions that
develop into well-paying jobs.
Scalability and Replicability
The NC3 strategy provides the platform for member schools to extend their work with other educators,
industry partners, and organizations to a national level. The strategy to grow the network is implemented
through regionally located NC3 leadership schools. Leadership schools work with new schools to serve as
models and mentors, conduct Train-the-Trainer activities, and assist with national certification
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development. NC3 has attained rapid year-to-year growth since its inception, doubling the number of
certifications awarded to students every year since 2009. The current consortium includes 43 leadership
schools and industry sponsors and 10 global industry partners and professional organizations working
with educational administrators and instructors to ensure that centers are equipped with leading-edge
technology and relevant and effective learning environments.
Contact
Roger Tadajewski, Executive Director, Roger.Tadajewski@NC3.net, NC3, P. O. Box 580802, Pleasant
Prairie, WI 53158, Ph: 405-850-9814
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3 GAME CHANGING PRACTICES FOR TARGETING SPECIAL POPULATIONS

Capturing the Full Strength of our Workforce
America’s competiveness in a global economy not only requires a well-educated advanced manufacturing
workforce, but also a much larger workforce. Our aging population and depleting workforce combined
with the rising dominance of world manufacturing markets with able, ready workers demand that the U.S.
expand its workforce potential or risk ceding our competitiveness to other nations. Expanding our
workforce to meet this demand will require using the talents of all of our population, not just those whose
economic backgrounds and social opportunities have assured that they are well-educated and ready for
employment today.
Currently, we are leaving far too many potential workers behind. As an example, we have 6 million
"opportunity youth," defined as young people who are neither in school nor at work, at a time when we
project 2 million manufacturing jobs going unfilled for several reasons, including not finding candidates
with the requisite skills. This presents an opportunity for manufacturers to engage, educate and employ
young people who have been disconnected from our economy and provide them with a pathway to
economic success.
The game changing solutions that are being gathered for this section are engaging a range of populations
whose potential remains untapped; these include students who are at-risk of not graduating from school,
workers with disabilities that have excluded them from workplace settings, skilled veterans returning from
the armed services who lack educational credentials, ethnic populations underserved by school systems,
women underrepresented in technical careers, and poverty-stricken youth and adults whose means and
locations have kept them from viable work. The solutions proposed are as varied as the populations they
address and workable today. One illustration follows.

Southwire’s 12 for Life: A Learn and Earn Program for At-Risk Students
Overview
Southwire’s 12 for Life program is a work-based contextualized learning and education program designed
to appeal to at-risk students and improve high school graduation rates. Southwire Company, LLC is North
America’s leading manufacturer of wire and cable used in the distribution and transmission of electricity.
Southwire and the Carroll County School System in Georgia and the Florence City Schools in Alabama are
working together on 12 for Life, an innovative program that places students in real jobs at Southwire,
allowing them to earn wages while earning credit toward a high school diploma.
Description
The 12 for Life program at Southwire allows students to combine a four-hour shift at a specially designed
Southwire plant with a work schedule built around their academic class requirements. The program runs
three shifts between 8:30am and 9:30pm, and Carroll County Schools use their open campus night school
to accommodate this schedule. At the 12 for Life plant, students rotate among workstations so they gain

19

experience in the entire manufacturing process. They also earn two high school credits per semester.
Because the workers are students, Southwire has made some modifications in the plant and processes;
however, the plant functions like other production facilities. Materials the students manufacture are sent
to large distributors across the country, and they become part of a stream of Southwire products that
supply wiring to one in three new homes in the United States.
The 12 for Life partners collaborate to ensure the program maximizes the success of students. The Carroll
County Schools, which understand Southwire’s systems, processes, and products, select 12 for Life
participants, manage onsite instruction, provide transportation, and facilitate students’ postsecondary
placement. The school system also tracks student progress and program success. Also, Southwire has
invested $2.5 million plus in 12 for Life, providing facilities, equipment, tutors, and jobs.
12 for Life offers STEM-related education (Science, Technology, Engineering, Math) in an innovative, highimpact, applied learning setting as part of the Georgia Race to the Top Innovation Fund project sponsored
through the Georgia Governor’s Office of Student Achievement. The Carroll County School System was
awarded a $1 million grant for 12 for Life to implement the project. Through the grant, 12 for Life has
enhanced instruction by providing advanced academic opportunities to students traditionally
underrepresented in STEM education. A key component of this project has been Southwire's in-kind
contribution of a Quality Assurance Lab combined with a traditional chemistry lab. Over 300 products
packaged at 12 for Life as well as competitor product samples are collected for students to evaluate, cross
compare, and record in a computer program designated specifically to the 12 for Life facility. Another
initiative engages students in the process of inventory management through the Raw Materials
Warehouse where materials are received, managed, and shipped.
12 for Life students participate in contextualized classroom instruction, on-the-job training, and a life skills
development initiative. Working from individualized instruction plans, the curriculum focuses on instilling
a strong work ethic through responsibility, teamwork, communication, attitude, and other important
workplace skills. Forty Southwire employees, ranging from vice presidents to engineers, volunteer to
provide one-on-one mentoring to students. These employee mentors work with on-site managers and
school representatives to form a support system designed to encourage the 12 for Life students and make
their success possible. For those students who need assistance academically, Southwire provides
incentives for tutors, brings in additional resources to help students prepare for their high school
graduation exam, and provides opportunities for summer school.
Scalability and Replicability
By mid-year in 2015, more than 1,100 students had graduated from 12 for Life. Forty percent of those
went on to post-secondary education, while another 30 percent joined the military. Another 20 percent
went to work for Southwire or other employers. The State of Georgia’s Great Promise Partnership is
based, in part, on the 12 for Life model and other companies and communities have formed similar
programs under this umbrella. The Georgia Department of Community Affairs (DCA), along with key
partners, launched the Great Promise Partnership (GPP), Inc. in January 2012. As a 501(c)(3), GPP became
affiliated with the Georgia Department of Economic Development, Workforce Division. The GPP program
invites other communities to follow the model developed by Smartwire and its partners.
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Contact
Southwire Tools & Equipment, www.southwiretools.com, Ph. 855-798-6657, Swtools@southwire.com
Gary Leftwich, (770) 832-4884 (Contact: 12 for Life brochure)
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4 GAME CHANGING PRACTICES FOR REDESIGNING UNIVERSITY CURRICULUM

The Hard Science of Engineering is No Longer Enough
Engineering education underwent a dramatic change in the early fifties and sixties when an emphasis on
hard science and technical skills transformed university engineering curricula. Changes in the world
economy, especially globalization, have now once again inspired clarion calls to re-design engineering
education. Former university president and engineering dean James Duderstadt and his colleagues made
the case just a decade ago for adopting curricula that emphasize professional skills, multi-disciplinary
knowledge, liberal education and opportunities for life-long learning. Arguing why “the hard science of
engineering is not enough,” Richard K. Miller of Olin College called for the restoration of professional skills
that foster: ethical behavior and trustworthiness, employability, effective communication, collaboration
and leadership, resourcefulness and independence, entrepreneurial and business acumen, empathy and
social responsibility, and global awareness and perspective. On today’s engineering website for the
University of Georgia, the program re-imagines engineering as the “artful maneuvering whereby society
alters its environment and reorganizes its natural resources, devising systems to procure food and develop
energy sources, as well as to preserve public and environmental health.” All big picture tasks, indeed.
The game changing curricular programs cited in this section reflect educational paths that emphasize hard
science, practical knowledge, professional development, cultural sensitivity, and meaningful connections
with problems that are tackled in the workplace today, as well as societal challenges yet to be met. They
all engage the university faculty, administrators, industry leaders, and the public they serve. In short, they
demonstrate that the hard science of engineering has cracked open and brought inside the multidisciplinary perspectives, professional engagement, global awareness, and hands on practical knowledge
needed to fuel our economy’s industries in the 21st century.

Haley Barbour Center for Manufacturing Excellence: Innovative Practices for Modern
Manufacturing
Overview
The Haley Barbour Center for Manufacturing Excellence (CME) at the University of Mississippi prepares
young men and women for meaningful careers in modern manufacturing. CME programs combine
traditional learning models with progressive, hands-on opportunities designed to expose students to the
realities and challenges of the manufacturing industry throughout Mississippi and beyond. The CME was
created when Toyota placed a new manufacturing facility within Northern Mississippi. The Toyota
company, previous university administration, and former Governor Haley Barbour shared a vision for a
center that could develop young professionals within the fields of accountancy, business, and engineering.
The center focuses on creating a cross curricular/multi-disciplinary environment in which students from
these three fields can learn the languages of engineering, business and accounting. Manufacturing serves
as the common language connecting the programs offered.
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Description
The Haley Barbour Center for Manufacturing Excellence (CME) is located on the University of Mississippi’s
Oxford campus. The CME was established in June 2008 to provide unique opportunities for students
interested in manufacturing that are not available to undergraduate students at other universities in the
United States. The CME is developing interdisciplinary educational activities within an innovative
academic learning model that provides students with the practical experiences, fundamental knowledge,
and creative skill sets needed to lead the world of modern manufacturing. The CME is working with
companies who express a strong desire to become industry leaders and who wish to work with CME staff
and students. Together, the CME and these business partners are striving to serve their employees,
improve business conditions, and promote economic growth.
Students within the CME can currently pursue one of five different degrees:
•
•
•
•
•

Bachelors in Business Administration with a Minor in Manufacturing Engineering,
Bachelors in Accountancy with a Minor in Manufacturing Engineering,
Bachelors of Science in Mechanical Engineering with an Emphasis in Manufacturing,
Bachelors of Science in Chemical Engineering with an Emphasis in Manufacturing, and
Bachelors of Engineering with an Emphasis in Manufacturing.

The CME academic experience involves 21 hours of coursework built into these degree programs. This
combined program achieves academic credibility with potential employers or post graduate programs and
differentiates graduates from their peer group who may not be a part of the CME program. The curricula
include courses that emphasize team work, workplace ethics, innovative technologies and design skills,
basic manufacturing processes, experience using modern manufacturing equipment, and business skills,
such as strategic planning and ways to “pitch” (market) a project. The CME facility is a 48,000 sq. ft. space
including a factory floor, laboratory environments, cubicle/student work-spaces, and professional
meeting rooms. This facility allows CME students to become acquainted with professional surroundings
within the academic career. This environment is used by all CME students, whether their focus is
engineering, business, or accountancy. Anticipating potential employment at Toyota, students also are
taught Toyota Production Systems Philosophy (TPS), which in turn is referenced throughout the CME
course offerings. TPS covers such topics as continuous flow, standardized work, and factory floor problem
solving.
During their senior year, CME students bring together all of their coursework in a realistic, experiential
capstone course where they pitch ideas to make a product, form companies and assume positions in
them, and make multiple presentations to faculty/staff/advisory board members regarding their learning
points. A final presentation allows each student company to demonstrate the process of their production
and the functionality of their product.
To effectively recruit students and interest them in manufacturing, the CME developed the Make It
Mississippi TM program. This program is designed to encourage students to be creative and make things
with their hands. Often, problems facing Mississippi are highlighted as students work together to “make”
a product. Other activities are designed to highlight critical thinking, problem solving, budget creation and
use, making deadlines, and other manufacturing constraints. These programs emphasize developing
seven personality traits associated with career success: ability to adapt to a changing environment, ability
to learn, willingness to learn, self-confidence, humility, perseverance, and open-mindedness. The CME
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hosts two “Discovery Days” every spring that invite students onto campus for a closer look at the program
and offer opportunities to observe students engaging one another in activities designed to highlight these
personality traits. Decisions regarding membership in the CME are in-part based upon these Discovery
Day events.
The CME emphasizes that people are our greatest resource; its recruitment and instructional processes
include:
•
•

•

•

Assessment—Students are interviewed to determine knowledge base of manufacturing,
expectations for the education and subsequent career, as well as work experience;
Experiential Learning—Students’ experience here provides them with a working knowledge of a
real factory environment (CME also strongly recommends that students participate in an
internship, but more preferably, a CO-OP);
Reflection—Upon completion, the CME reviews students’ internship/CO-OP experiences, which
involves each student completing a journal detailing their own experience as well as a survey
completed by the employer after which CME helps each student establish growth goals toward,
and prior to, employment; and
Integration—Using these growth goals/milestones, CME students are encouraged and coached as
to how to integrate their learning points into the academic career.

The CME Advisory Board includes Toyota, GE Aviation, and Huntington-Ingalls Ship Building, and also
enjoys input from sources in economic development, higher education, public policy, and financial
institutions. The CME also benefits from the vision and continued input of former Mississippi Governor
Haley Barbour, and from organizations that promote manufacturing, including the Mississippi
Manufacturers Association (MMA), Mississippi Automotive Manufacturers Association (MAMA), and the
National Association of Manufacturers (NAM). The CME routinely meets with area economic development
agencies and serves as a resource for economic development projects of local chambers of commerce,
the Mississippi Development Authority, the Tennessee Valley Authority, and other agencies.
Scalability and Replicability
In 2010, the CME’s student team was comprised of 27 students. Nearly 100% were engineering students.
In 2016, the CME had over 200 applications to fill 50 spaces. The CME is challenged by growing demand
to balance the desire to serve more students with the goal of meeting individual needs. Other challenges
include: keeping up with changes in manufacturing, adapting to changes in the marketplace, ways to
include community college transfer students in the program, and achieving accreditation within
traditional academic programs. The CME relies upon the input of its advisory board and partners to assist
in meeting these challenges. Programs wishing to replicate the CME’s success will require active
partnerships among academic departments, professional organizations, and industries, and a dedication
to gaining support for the new model of interdisciplinary and hands on engineering education it has
achieved. New partnerships with industrial as well as educational members are required to scale up and
grow regionally, nationally, and globally as a collaborative, proactive program that works to improve the
overall health of the manufacturing sector.
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Contact
Ryan Miller, Associate Director of External Operations, CME Building, Room 218, Ph. 662-915-2632,
rtmiller@olemiss.edu, www.cme.ms

Clemson University Center for Workforce Development: Building a Knowledgeable and
Sustainable Workforce
Overview
The Clemson University Center for Workforce Development (CUCWD) supports education, research,
dissemination and outreach activities to develop the next generation of technicians, engineers, and
scientists. The CUCWD is a P-20 initiative, approved by the South Carolina Commission on Higher
Education, to improve workforce educational capacity in STEM fields across South Carolina within 2-year
colleges. With support from the National Science Foundation (NSF) Advanced Technological Education
Program (ATE), the CUCWD has developed extensive experience in e-learning research and application.
The center houses the EducateWorkforce platform of workforce training tools for two year colleges,
supports an active laboratory that produces virtual reality learning modules, and conducts educational
research on aspects of digital learning.
Description
The CUCWD mission is to provide educational resources to 2-year colleges, industry and individuals that
help prepare a highly-skilled workforce to meet the needs of the advanced manufacturing industry. It
meets this mission through collaboration with partners, development and dissemination of high quality
educational resources and virtual reality simulations, and through conducting rigorous research to
enhance the learning experience.
The CUCWD supports demand-driven education, research, dissemination and outreach that will advance
economic development and enhance employment opportunities for South Carolinians; strategic goals
include:
•
•
•
•
•

design and develop high quality digital learning tools including curricula, virtual reality
simulations, and teaching and learning resources for online and hybrid environments;
facilitate and accelerate distribution and implementation of the digital learning tools developed
by CUCWD and its partners via www.educateworkforce.com;
increase diversity and quality of the technological education pipeline through sustainable
pathways and innovative STEM integration;
provide rigorous evidence-based research in the technological education and workforce
development fields; and
sustain a leadership role and prominent network focused on developing and advocating a national
model for workforce development initiatives.

The CUCWD has been successful in leveraging multiple public-private partnerships, and it has secured
multi-million dollar foundation partnerships to implement workforce development solutions in the K-20
pipeline throughout the Southeast.
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NSF ATE funding is being used in Clemson’s Regional Center for Aviation and Automotive Technological
Education, which employs Virtual E-Schools (CA2VES) to train a highly skilled aviation and automotive
technology workforce. CA2VES creates original digital learning content and state-of-the-art virtual reality
simulations.
EducateWorkforce is an online learning solution offered with partnering 2-year colleges to help integrate
web and digital solutions into existing courses. The platform was designed by multiple instructional
design, usability, and computing experts to include research-based learning features. The portal replicates
the structure of many notable Massive Open Online Course (MOOC) platforms, such as industry leaders,
edX, Coursera, and Udacity, but is the first specifically built for and tailored to the unique needs of twoyear education. It consists of both basic and advanced courses focusing on the needs of technician
students and provides a selection of courses free of charge. Students may have access to self-paced
learning tools or faculty may choose to integrate modules, iBooks, brief video lectures, virtual reality
simulations, and instant feedback assessments into their existing courses. Educateworkforce.com offers
a robust catalog of state-of-the-art materials and digital learning resources through the integration of
courses developed by CA2VES, two-year college partners, and other NSF ATE Centers to support
technician education in advanced manufacturing careers.
Housed in Clemson’s College of Engineering, Computing and Applied Sciences, CUCWD personnel have
extensive expertise in advanced manufacturing, industrial technology, virtual reality, simulation,
human/machine systems design, computer-supported collaboration, asynchronous learning technologies
and curriculum assessment. Key partnerships within Clemson University for this initiative are the
departments of Mechanical Engineering, Industrial Engineering, General Engineering, the School of
Computing, and CuiCAR.
Scalability and Replicability
Educateworkforce.com is currently being used in 34 states and by over 7,500 consumers. It offers more
than 75 virtual reality modules and twelve courses including 95 e-learning modules. The CUCWD has
designed and implemented innovative tools to help meet the growing needs of both industry and
educational institutions through the development of technologies in distance education. These tools bring
new perspectives and opportunities for authentic workplace experiences to traditional technician
education.
Contact
Rebecca Hartley, Ph.D., hartley@clemson.edu, 864.656.3994, clemson.edu/cucwd/educateworkforce

University of Louisville Engineering Co-op Program: Opting Out is Not an Option
Overview
The mandatory co-op program at the University of Louisville J.B. Speed School of Engineering is one of the
few mandatory co-op programs in the United States; it guarantees that 100% of the university’s
engineering students graduate with engineering experience. The co-op is an ACCE accredited academic
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program that integrates classroom learning with work experience. Employers provide the students with
full-time paid positions relevant to their career while also mentoring the students. Typically, a student will
co-op with the same employer for three alternating semesters beginning in their fifth semester of school.
Students enter the workforce with one full year of engineering experience.
Description
At the University of Louisville J. B. Speed School of Engineering, the cooperative education program is an
academically focused program which provides students with progressive experiential learning
opportunities that accelerate professional development and prepares students for successful careers in
industry, research or government. While students are gaining practical experience in their field, they
acquire an understanding of the workplace, integrate theory and practice, and have the opportunity to
further develop professional and interpersonal skills. The co-op program has been in place for over 90
years and is one of the reasons that the Speed School has been one of the top choices in the country for
engineering graduates.
Key advantages of the University of Louisville Co-op program include:
•
•

•
•
•

building the brand of the industry as a career of choice—students who participate get to
experience exciting engineering jobs while also getting paid competitive wages;
arming workers with common employability and workplace skills—the engineering tasks
performed daily provide important technical skills while “soft” skills are taught to the students by
employers who actively mentor students;
building STEM foundational skills—the co-op program is an accredited academic program that
integrates classroom learning with work experience;
rebuilding the highly-skilled technical workforce—each semester over 300 students develop skills
required in the technical workforce; and
adapting to address new competencies required for new technologies and processes—employers
provide feedback directly to the Speed School which evaluates co-op performance.

Beyond co-op, the Speed School provides students with the guidance and skills to make a seamless
transition from "co-op to company" as they approach graduation. By leveraging the cooperative education
process, the school builds unique partnerships with employers throughout the region, North America and
the world, and provides employers searching for engineering talent with "one-stop shopping" that is
responsive and easy to access.
For the student, the Co-op program provides an opportunity to:
•
•
•

obtain hands-on engineering experience as part of their formal education;
become workforce ready; and
defray college expenses: students are classified temporary, hourly employees, and earn about
$15-$16 an hour.

For the employer, the co-op program provides the following benefits:
•
•
•

access to a skilled, short-term cost-effective workforce;
opportunity to evaluate potential full-time employees; and
reduced recruiting and training costs.
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Scalability and Replicability
The Speed School of Engineering has 250 students engaged in “on-the-job” experiential education every
semester. Each year, 550 students receive over 750 semesters of training with over 200 employers.
Students work alternating semesters, starting at the end of their sophomore year. The mandatory aspect
of this program is what sets the initiative apart from the majority of engineering programs in the nation.
All graduating students enter the workforce with relevant experience and skills. Replication would require
schools to implement three semesters of mandatory co-op experience.
Contact
Jim Gerstle, jim.gerstle@louisville.edu, www.louisville.edu/speed/co-opCareerDev/co-op

Texas Tech University’s Manufacturing-Centered Project-Based Framework: Revolutionizing
Industrial Engineering Education
Overview
The Texas Tech University (TTU) Manufacturing-Centered Project Based Framework (MCPBF) is a pilot
project in educational research of the Department of Industrial Engineering (IE) at TTU. The MCPBF aims
to structurally change IE education. In this changeover, manufacturing is established as the focal point,
thus exposing undergraduates in their middle years to real-world, industry-developed problems through
project-based education in flipped classrooms. This framework is designed to provide students with
authentic experiences to stimulate their creativity and curiosity, and enable them to gain meta-skills
including leadership, communication, lifelong learning, entrepreneurship, and teamwork.
Description
The engineering work environment of today requires knowledge, systems thinking, creativity,
communication, and collaborative skills. Effectively teaching all of this in a four-year undergraduate
program, however, creates challenges for current engineering education programs. IE has been
particularly affected by these educational challenges, together with a lack of well-defined disciplinary
boundaries. The MCPBF addresses these challenges by stressing team-teaching in which instructors work
on an industry-driven, project-based course with students, thus “breaking the office wall” of individualistic
academic culture and promoting teamwork in teaching and research. Industry partners collaborate with
the faculty on project design and serve as student mentors; the collaborating IE faculty are certified in
active learning, flipped instruction, and team teaching.
As the IE department website attests, most Industrial Engineering B.S. programs in the country can boast
of strong analytical programs in the application areas of manufacturing, logistics, and supply chain
management. The IE program at TTU integrates decision support systems and skills (presentation,
teaming, business/economic skills) gained through course projects, senior project, and an optional
entrepreneurship certificate. Students learn to recognize and understand problems, develop solutions,
present to a client/customer, and then implement solutions using a suitable decision-support system.
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The MCPBF program extends this integrated approach by inserting real-world problems suggested by
industry partners into a hands-on and student-driven curriculum. The object is to produce engineers who
can immediately be productive in an industrial or graduate school setting in ways that their traditionallytrained peers might not be. Additionally, since the program is student-driven, students learn to rely on
and develop their intrinsic motivation, ability to learn, and professional skills such as communication and
time management—skills needed in any professional setting.
Scalability and Replicability
Engineering departments often balk at making such a large cultural and pedagogical shift as that
envisioned for the MCPBF because of the imagined costs for instructor training, student buy-in, and
curricular development. The MCPBF promises to avert these costs by employing services present at every
research university and accessible to departments: a teaching/learning center to help train professors and
design new curriculum and social and educational scientists to help measure/calibrate change during the
department evolution.
The scalability plan involves:
•

•

•

a pilot roll-out at TTU, in which training materials are developed and processes documented both
for other departments and for research purposes on a publicly accessible website available to
academic and industry peers for feedback;
limited release to three to five interested departments (at least one at another R1 similar to TTU,
at least one at another R1 dissimilar in demographics and size to TTU, and at least one R2 either
similar to dissimilar to TTU); and
roll-out to all interested departments.

This segmented scalability plan will help the MCPBF project designers discover missteps for correction,
give others the opportunity to provide feedback, and help a limited number of other departments attempt
to accomplish the same shift. Scalability will require research and development funds for faculty to be
able to devote time to the project away from their research agendas, faculty travel to other universities
and to TTU for scalability plans, and for infrastructure needs such as websites and other equipment.
Contact
Hong Chao Zhang, Department Chair, hong-chao.zhang@ttu.edu,
www.depts.ttu.edu/ieweb/department/welcome.php
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Ph.

806-834-6897,

5 GAME CHANGING PRACTICES FOR INVOLVING MANUFACTURERS IN EDUCATION REFORM

The Key to Successful Solutions
Much of the conversation on workforce development for advanced manufacturing focuses on ways that
educational institutions can change their programming to meet job requirements for a highly-trained
technical workforce. Institutions are encouraged to engage industry advisors, allow for flexible student
scheduling, modify courses to include practical experience in modern manufacturing, and accommodate
new populations not sufficiently served by colleges, universities, or even high schools. Leadership to make
these changes is often focused on educational institutions as well. This focus ignores the potential of
industry leaders and support personnel to lead educational change and take a more dominant role in
designing and supporting programs that result in workers ready for the job on day one.
The programs presented in this section have the distinctive feature of engaging manufacturers as equal
partner—and, in some cases, lead partners—in educational change. The approaches feature: tight
relationships between manufacturers and community colleges that allow students to get credit for
learning skills on the job; manufacturer-led skill programs that promise certifications honored by industry;
and employers’ “skin in the game” in the form of compensation for student workers, provision of
equipment and supplies, and availability of modern training facilities suitable for student learners. Finally,
all of these approaches result in producing trained workers with hope—and often guarantee—of
employment.

Kentucky FAME: Building a Skilled Manufacturing Workforce through an Employer-Educator
Partnership
Overview
The Kentucky Federation for Advanced Manufacturing Education (KY FAME) is a statewide network of
partnerships between regional manufacturers and local community colleges whose purpose is to
implement dual-track, apprenticeship-style training that will create a pipeline of highly skilled workers.
The primary method to achieve this goal is through partnerships with local educational institutions to
offer the Advanced Manufacturing Technician Program (AMT). KY FAME develops a pipeline of skilled
advanced manufacturing technicians through on-the-job application of a process that combines technical
skills, personal behaviors and core manufacturing exercises. The program also serves to improve the
image of the manufacturing industry and promote manufacturing-related career pathway opportunities
for Kentucky residents.
Description
KY FAME is a collection of manufacturing-led regional chapters including almost 100 companies across
Kentucky, such as 3M Manufacturing, Bosch AS, GE, Hahn Automation, Loreal and Toyota. Local economic
development and workforce organizations partner within the regional FAME chapters, and the governing
board of directors includes the regional chapter presidents, the KY Community and Technical College
System, the KY Association of Manufacturers and other key partners.
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KY FAME collaborates with Kentucky manufacturers, educators, and the public sector to:
•
•
•
•
•

increase the skills levels of employees in the manufacturing industry,
improve the image of the manufacturing industry,
promote manufacturing-related career pathway opportunities;
implement the industrial maintenance technician development program known as the Advanced
Manufacturing Technician Program (AMT), and
support the creation of additional skills training programs in the model of AMT to increase the
skills levels of manufacturing employees.

Companies recruit three groups of students for the KY FAME program:
•
•
•

high-achieving high school students with an interest and background in science, technology,
engineering and math;
veterans with technical backgrounds; and
current or displaced workers interested in advancing their skills.

Once identified, prospective students complete and submit an application, which is then reviewed by KY
FAME and company partners. As an example of the interest in the program, Bosch AS recently posted five
internal openings for the program and received 55 applications. Applicants must complete the required
entrance exam (COMPASS or ACT) as well as on-site interviews.
Each week, over the course of five consecutive semesters, selected program participants complete a 40hour work week plus course homework. The work week includes: 16 hours of instruction and labs over
two days on campus in a simulated manufacturing setting at a KY Community and Technical College
System location; and 24 hours of hands-on apprenticeship-style training with mentors at an AMT partner
company.
Key elements of the program include: advanced technical skills; analytical, critical-thinking and
interpersonal skills; exposure to multiple manufacturing businesses and processes; and
core skills for a safe and productive work environment.
Students from the KY FAME program leave the program with:
•
•
•
•
•
•
•

common employability skills for success in business,
pathways to high demand technical jobs,
associate degrees in Applied Science in Industrial Maintenance Technology—Advanced
Manufacturing Technician Track (AMT),
industry-recognized certifications,
1,800 hours of on-the-job training,
little to zero school debt, and
opportunity for full-time employment with the KY FAME sponsoring employer.

After receiving their associate degree, some students choose to further their education and pursue a
bachelor’s degree, either right away, or after having worked a few years. Through a partnership with
Northwood University, students can work toward the Manufacturing Management Bachelor of Business
Administration degree. The credits earned in AMT are all transferable toward the program. Students also
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have the advantage of hands-on skills training should they choose to work toward a degree in engineering
at the University of Kentucky or another state university.
Scalability and Replicability
KY FAME has been recognized by several organizations as a national best practice. Using the model,
Toyota has established programs in its plant communities in Alabama, Indiana, Kentucky, Mississippi,
Missouri, Tennessee, Texas and West Virginia. The program is successful because it is an employereducator partnership lead by local employers. Through industry leadership, a program like KY FAME is
sustainable and replicable.
Contact
Josh Benton, Cabinet for Economic Development, joshua.benton@ky.gov, www.kyfame.com
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