
For nearly 20 years, the Manufacturing 
Skills Standards Council has been  
developing national worker skills  

standards for the industry. Today, it is 
extending its work to emerging  

technologies such as 3D printing,  
the Internet of Things, and mechatronics.

By Leo Reddy
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entry-level work in advanced manufactur-
ing. 

Because of these high standards, Cater-
pillar will encourage our suppliers to use 
the updated MSSC Standards and related 
Certified Production Technician (CPT) as 
a recruitment tool for job applicants.

The MSSC Standards are a valuable tool 
in meeting the Task Force’s 2014 report—
that manufacturing should ‘speak with 
one voice’ on education.”

MSSC spent many years developing 
the organizational competence needed to 
become “the leading authority on indus-
try-wide core technical competencies for 
entry-level work in advanced manufactur-
ing” that Oberhelman mentions.

A History of Developing Standards

MSSC’s story begins with the pas-
sage of the bipartisan National 
Skill Standard Act of  1994 in 

response to growing industry pressures to 
enhance the ability of  the United States 
workforce to compete effectively in the 
global economy. The Act established a Na-
tional Skill Standards Board (NSSB) joint-
ly appointed by the president, the speaker 
of  the House, and the Senate majority 
leader, and co-chaired by the secretaries of 
Labor, Education, and Commerce.

The NSSB was responsible for selecting 
and supporting employer organizations 
for each sector of the economy to develop 
skill standards and related certification for 

frontline work (entry-level up to first-line 
supervision) for all sectors of the economy. 

The NSSB started with manufacturing 
and issued a competitive $5 million grant 
in 1997. This budget was intended to cover 
both standards development and initial 
certification. NACFAM won this compe-
tition and committed to form a Manufac-
turing Skill Standards Council (MSSC) 
to serve as the Voluntary Partnership for 
Manufacturing that would create these na-
tional standards and certification. 

The first step was to amass a large coali-
tion of companies, labor unions, and other 
stakeholders (e.g., schools, trade associa-
tions) who would volunteer their time and 
expertise for this creative activity.

The NSSB expected to certify 40 per-
cent of  the production workforce within 
10 years. Given some 9 million production 
workers at that time (6.3 million today), 
this meant credentialing about 3.6 million 
workers.

Strong support from the prestigious in-
dustry chair of the NSSB, Jamie Hough-
ton, former Chair and CEO of Corning, 
helped open the door to over 100 CEOs 
from major corporations with whom I fol-
lowed up to recruit their companies into 
this process.

MSSC became the largest coalition in the 
history of manufacturing workforce skills 
development in the U.S. by successfully 
engaging executives and subject matter ex-
perts from some 200 corporations and na-

agreed with that assessment. A February 
28, 2014 Wall Street Journal article char-
acterized these findings as a “vast discon-
nect” between the value business leaders 
attach to work preparation in college com-
pared with that of educators. 

This disconnect is not new. In 1990, the 
National Coalition for Advanced Manu-
facturing (NACFAM), a research and 
advocacy group for federal policies that 
would foster the development and deploy-
ment of advanced manufacturing technol-
ogies throughout the U.S. industrial base, 
identified the shortage of workers leaving 
school with the right skills as a critical na-
tional issue. NACFAM said the industry 
needed a strong pipeline of higher skilled 
workers to deliver a major deployment of 
new process technologies to all manufac-
turing sectors. Unfortunately, the “vast 
disconnect” remains in manufacturing.

In response, however, the National 
Association of  Manufacturers (NAM) 
Board-level Task Force on Competitive-
ness and the Workforce last summer is-
sued a guide to manufacturers. Its first 
recommendation is for manufacturers 
to “speak with one voice regarding the 
workforce needed to sustain and grow 
manufacturing.”

The Manufacturing Skills Standards 
Council’s (MSSC) 2015 Production 
Standards are well-positioned to pro-

vide the common language needed to 
enable manufacturers to “speak with 
one voice,” at least as far as building the 
future pipeline of  front-line production 
workers is concerned. 

MSSC Standards are an authoritative 
shelf-ready reference available at no charge 
on the MSSC website for both manufac-
turers and educators to use in defining 
company skill needs and developing edu-
cational programs. 

Use of MSSC standards would also save 
millions in federal and state tax dollars. 
Today, most federal and state workforce 
training grants begin by asking grantees to 
identify the skill needs of area employers, 
in essence asking for that which the federal 
government and industry have already in-
vested millions of dollars to have MSSC 
identify. 

Doug Oberhelman, Chairman and CEO 
of  Caterpillar, exemplified the value of 
MSSC Standards to his company in a letter 
recently written to Jay Timmons, President 
and CEO of NAM:

“Our Caterpillar team has reviewed the 
draft 2015 edition of the MSSC National 
Standards for Production, and think they 
really hit the mark,” Oberhelman wrote. 
“They reinforce MSSC’s well-established 
position as the leading authority on indus-
try-wide core technical competencies for 

A JANUAry 2014 GALLUP SUrVEy OF EDUCATION LEAD-
ers and industry executives documented dramatically different per-
ceptions of how well students are being prepared for work in today’s 
economy. Some 96 percent of educators perceived that they were do-
ing an excellent job in this area, while only 11 percent of executives 
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new law that was designed to  
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tional trade associations, 400 educational 
institutions, and all major industrial unions. 

Coalition organizations were interested 
in two goals: (1) Creating a nationwide 
common language to describe the foun-
dational skills and knowledge for front-
line work in advanced, high-performance 
manufacturing, and (2) Developing a cer-
tification process modeled after Automo-
tive Service Excellence (ASE), the highly 
successful certification program for auto 
repair technicians.

MSSC’s work resulted in both manage-
ment and unions working closely and ef-
fectively together. At the March 1998 
dinner marking the NSSB’s official recog-
nition of MSSC, the keynote speakers were 
Jerry Jasinowski, President of NAM, and 
Jack Sweeney, President of the AFL-CIO. 

The Need for a Framework

T he next step after forming this 
coalition was to tackle the daunt-
ing task of forming a framework 

and nomenclature within which to identify 
skill standards for high-performance work 
common across all manufacturing SIC 
codes. 

For that purpose, NSSB offered the ser-
vices of its Technical Team, comprised of 
several of  the country’s most prominent 
industrial and organizational psycholo-

gists. The Technical Team asked MSSC to 
identify Work Standards—large concen-
trations of  work in manufacturing from 
which critical work functions could be de-
termined. Meeting with frontline workers 
who actually performed the work identi-
fied key activities and performance indica-
tors under each critical work function. 

The NSSB instructed MSSC to conduct 
this research tabula rasa. Dozens of front-
line worker focus groups in industrial-in-
tensive geographic locations around the 
country were volunteered by their compa-
nies to participate. 

The original industry-defined concen-
trations under this methodology were Pro-
duction; Quality Assurance; Logistics and 
Inventory Control; Health, Safety, and 
Environmental Assurance; Maintenance, 
Installation, and repair; and Manufac-
turing Production Process Development. 
The key activities performed under these 
headings served as the basis for assessing 
an individual’s competency in actually per-
forming the work and ultimately certifica-
tion assessments. 

Work on building the work standards for 
each of these concentrations took place from 
1999 to 2000, after which a group of some 
300 industry subject matter experts and tech-
nical educators participated in developing 
the Worker Standards—the knowledge and 
skills required to do the work. 

The result of  these efforts was a large 
compendium of skill standards that then 

had to be nationally validated. MSSC en-
sured that these standards were validated 
by a representative national sample that 
reflected the composition and demogra-
phy of the entire manufacturing industry. 
In other words, the validation process had 
to reflect all geographic regions, company 
sizes, and various demographic character-
istics of individuals (age, gender, race, etc.) 
within the manufacturing population. 

An Official Endorsement

T he NSSB officially endorsed 
these skill standards in 2001, with 
manufacturing being the only 

sector of the economy rising to the level of 
this full federal endorsement. MSSC then 
developed an assessment based upon these 
standards to serve as the foundation for a 
Certified Production Technician (CPT) 
certification. 

Certification assessment began with 
a nationwide competition to select an as-
sessment vendor. The National Occupa-
tional Competencies Institute (NOCTI) 
in partnership with raytheon Professional 
Services was selected. NOCTI edited the 
standards into a set of four modules: Safe-
ty; Quality Practices and Measurement; 
Manufacturing Processes and Production; 
and Maintenance Awareness. 

Working with industry subject matter 
experts, NOCTI designed online, comput-
er-simulation-based assessments of some 
90 minutes for each of the four CPT Mod-
ules. Individuals successfully completing 
each one would secure a MSSC industry-
recognized, nationally portable certifi-
cate, with full CPT certification reserved 
for those successfully completing all four 
modules. 

On that basis, MSSC began in 2004-2005 
to administer some 1,600 pilot assess-
ments, with about half of the participants 

being experienced production workers.
In 2005, the MSSC Board examined the 

disconcerting results of these pilot assess-
ments. Only 18 percent of those assessed 
successfully completed all four modular 
assessments and fewer than half  success-
fully completed even one. 

The Board was faced with three op-
tions: (1) withdraw the standards as being 
too difficult for most frontline workers; (2) 
“dumb down” the standards; or (3) devel-
op curriculum, courseware, and instruc-
tors to enhance worker competence. 

The Board decided on the latter, but was 
challenged to find an organization capable 
of writing curriculum closely aligned with 
the standards. Fortunately, The Labor Insti-
tute for Training at the Indiana AFL-CIO, 
headed by Kathy Clayton, secured federal 
and state funds in 2006 to develop this cur-
riculum for all CPT Modules together with 
a complete package of materials and Mas-
ter Trainers to train CPT Instructors. 

Clayton conducted a competition 
among leading e-learning providers to of-
fer training that incorporated use of a sup-
plemental textbook published by Glencoe-
McGraw Hill. Amatrol won the e-learning 
competition with a platform of computer-
based, interactive, multimedia instruction 
containing virtual elements that provided 
a stimulating way for students to master 
the challenging CPT material. 

This training process proved highly suc-
cessful. A pilot with over 100 recently dis-
located Visteon workers took the four CPT 
modular assessments. More than 80 per-
cent successfully completed all four. 

In September of 2006 NAM President 
John Engler held a press conference at the 
National Press Club to announce MSSC 
CPT as the first-ever industry standard-
based certification program for frontline 
workers in advanced manufacturing.
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Worker Stan-
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materials.
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auto industry.
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An Annual Review Process 

W ith curriculum and instruc-
tor training in place, MSSC 
turned back to the underly-

ing skill standards to ensure that they were 
keeping pace with technological change 
under the slogan, “Certifying the Indus-
trial Athlete of the Future.” 

In 2007, MSSC began a process to an-
nually review the standards by a team of 
subject matter experts. This annual process 
has underlined the value of the thorough-
ness with which MSSC developed and 
validated its original skill standards under 
the rigorous requirements of the National 
Skill Standards Board. Updates at times, 
however, are required.

In the 2007 review, for example, indus-
try experts strengthened the Maintenance 
Awareness Module with the addition of 
a more detailed Total Productive Main-
tenance protocol. This added greater 
specificity by requiring frontline workers 
to recognize potential maintenance issues 
in a series of  basic production systems, 
such as electrical, hydraulic, pneumatic, 
machine automation, high vacuum, and 
laser systems.

Another major review of the processes 
that MSSC used to develop and apply its 
standards to the certification process began 
in 2011 when MSSC sought to document 
the world-class quality of its standards and 
credentials through accreditation by the 
American National Standards Institute 
(ANSI) under ISO quality standard 17024 
for Personnel Certification. 

After an extensive ANSI audit, MSSC 
emerged as the only national certification 
body accredited by ANSI, and was also 

endorsed by NAM for both manufactur-
ing and logistics. 

The original MSSC standards embed-
ded a series of advanced process and quality 
control technologies that emerged over the 
years into widespread use. These included 
computer numerically controlled machines, 
statistical process controls, industrial robot-
ics, programmable logic controllers, Lean 
processes, and sensors and lasers.

In 2015, MSSC conducted an industry 
survey of  newly emerging technologies, 
such as 3D printing (additive manufac-
turing), advanced materials, Internet of 
things, mechatronics, mass customization, 
mobile Internet, nanomanufacturing, and 
next-generation robotics. 

The purpose of the survey was to assess 
the relative level of maturity of these newer 
technologies in terms of their widespread 
applicability on the factory floor. Under 
its ANSI-ISO guidelines, MSSC cannot 
certify front-line work in technologies that 
are not yet in regular use by a majority of 
front-line workers in most manufacturing 
sectors. 

The survey of  emerging technologies 
showed that most are moving towards 
wider use at an impressive pace, with an 
expectation that they will become wide-
spread within the next four to five years. 
This finding was sufficient for MSSC to 
include awareness of these technologies in 
the Worker Standards, and thus become a 
part of CPT instructional materials. 

In sum, MSSC has worked long and hard 
to provide manufacturers with the common 
language needed to “speak with one voice” 
to the nation’s educators. Manufacturers, 
however, will need to amplify that voice 
to increase the prospects for a meaningful 
alignment between their needs for higher 
skilled production technicians and what the 
schools are actually providing.    M
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“After an ex-
tensive ANSI 
audit, MSSC 

emerged as the 
only national 
certification 
body accred-
ited by ANSI, 
and was also 
endorsed by 

NAM for both 
manufacturing 
and logistics.”
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