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ABSTRACT

THE IMPACT OF SKILLS STANDARDS ON THE
COMMUNITY COLLEGE MANUFACTURING CURRICULUM

By

Thomas Paul Boersma

This is a study of the manufacturing curriculum in Michigan community
colleges. During the last ten years we have seen the development of national
skill standards intended to influence how students are prepared for skilled trades
and manufacturing technician positions. Also during this same time period the
manufacturing industry has been battered by another extreme business cycle
that threatens the existence of some manufacturing sectors. Because the
community colleges have become the primary training and education resource
for the manufacturing industry, much interest is placed on the ability of the
community colleges to sharpen their focus on meeting the training and education
requirements of the modern manufacturing company.

Although these skills standards are working their way into the community
college curriculum, wholesale adoption of these standards is not occurring. To
better understand the driving forces behind curriculum reform, this study
investigates the current state of the manufacturing programs in Michigan

community colleges and attempts to clarify the process of curriculum reform.
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Chapter 1
INTRODUCTION

The purpose of this study is to evaluate the impact of national skills
standards on the community college curriculum. More specifically, this study
attempted to define the role of metalworking skills standards in reforming the
curriculum in Michigan community college manufacturing programs. The results
of this study provide a clearer understanding of how the community college
curriculum is influenced by external industry standards and expectations.

Manufacturing remains one of the primary economic resources in the
state of Michigan. Much effort goes into keeping the manufacturing workforce
trained and educated to meet increasing global competition. The 28 Michigan
community colleges continue to provide a large portion of the educational
support for this workforce, especially in the areas of metalworking and
machining. As the workplace continues to evolve, the community college
programs need to reflect the training and educational needs of world class
manufacturing companies. Although many factors influence the leaming
environment in the community college — facilities, instructional quality, student
support services - the curriculum stands out as the educational centerpiece of a

given program of study.



Problem statement

The highly publicized Nation at Risk report in 1983 (NCEE, 1983)
generated widespread concern over the K-12 school system. Although technical
skill level requirements of employers were increasing, the skill levels of high
school graduates were decreasing. This report initiated the first wave of
educational reform programs designed to combat the trends of decreasing
student competency (Beard, 1993). Initially, institutions of higher education
remained largely unaffected by the demand for educational reforms. Ten years
later another report, An American Imperative: Higher Expectation for Higher
Education (Wingspread Group, 1993), pointed out concemns about the condition
of undergraduate college programs (O’Banion, 1997). This report indicated that
college curricula did not establish clear expectations for student performance
(Stark and Lattuca, 1996). Although some college degrees are designed to
prepare students for state or national certification exams in areas such as
engineering or health care, many general college degrees do not guarantee
minimum standards of general academic or analytical skills.

Three reasons exist for focusing this study on the manufacturing
curriculum in Michigan community colleges. First, community colleges represent
an increasingly significant portion of undergraduate education. National statistics
point out that over 44% of all undergraduate students are enrolled in community
colleges (Phillippe, 1998). Other estimates indicate this figure could soon be
approaching 50%. Jacobs (2001) found that 78.5% of vocational college

students are enrolled in community colleges. Although some four-year colleges



and for-profit schools offer vocational training, the community colleges continue
to be the institution of choice for workforce training and education.

Second, the manufacturing sector remains a major employer in Michigan,
employing 18.7% of the workforce in 1999 (MEDC, 1999). Many of these jobs
offer the high wages and liberal fringe benefits that drive the Michigan economy.
This sector has declined somewhat in the past few years because of economic
downsizing and outsourcing. However, the remaining manufacturing companies
continue to evolve with new technology and a more efficient approach to
production and quality. The shrinking manufacturing workforce in Michigan is
partially a result of large productivity gains and greater employee efficiency.
These manufacturing jobs utilize a highly skilled workforce that often requires
some level of college coursework. Traditionally the community colleges have
provided much of the apprentice training for manufacturing companies. More
recently community colleges have provided training and course work for the
computers and software commonly used on the manufacturing shop floor
(Jacobs, 2001). Associate degrees from community colleges provide
manufacturing employees with opportunity for occupational advancement
through promotion or educational advancement in baccalaureate programs
(Grubb, 1999). The long tradition of support and cooperation between
community colleges and manufacturing companies will continue to strengthen as
the need for a highly trained and educated workforce intensifies (McCabe, 1997).

The third reason that this study focuses on the metalworking skills

curriculum is that this area has a visible skills standard on which to focus. A skills



standard for metalworking has been completed and made available for use in
higher education. The National Institute of Metalworking Skills (NIMS, 1998) is
an organization committed to the development and implementation of skills
standards for the metal working portion of the manufacturing sector. These skills
standards were developed during the mid 1990’s and draw from a large cross
section of trade associations and industry representatives. The NIMS standards
were written with specific performance measures, defining levels of individual
attainment in various categories.

The NIMS skills standards are not a replacement for existing metalworking
curricula. They exist as a useful tool for developing a wide variety of student
leaming experiences. Recent curriculum development efforts in Michigan have
emphasized computer based leamning activities that can be accessed by the
student in a self-paced learning environment (http://www.mistcurriculum.org).
Instructional practices based on the NIMS standards could range from traditional
lecture courses to Internet based courses. Open-entry / open-exit laboratory
experiences can also be designed based on the NIMS standards. Regardless of
the delivery method, students are expected to demonstrate a mastery of the
skills standards as a result of completing the courses of instruction specified by
the metalworking curriculum. As community colleges continue to balance their
programs between college transfer students, workforce training needs, and
economic development opportunities, the curriculum becomes a primary focus of

community college effectiveness (McDuffie and Stevenson, 1995).



The curriculum in Michigan community college manufacturing programs
must be updated to reflect the changing nature of the workforce. Bailey and
Merritt (1995) explain the recent trends toward the “professionalization of the
production worker”. In traditional manufacturing companies, employees were
expected to perform very focused tasks and activities. Those activities
considered new or out of the ordinary were referred to a supervisor or specialist.
Additional training or education was only occasionally needed when the
employee moved to a new department or job classification. In a “high
performance workplace” (p. 4) employees are expected to solve problems,
continuously improve processes, and implement new technology in the
manufacturing process. Instead of relying on a supervisor or specialist,
employees must collaborate to improve the manufacturing process and meet
customer specifications. Additional training and education occur both at the
workplace and in educational institutions. A broader set of technical skills is
required and fewer job classifications exist. As the organizational structure is
flattened employees must be more self-directed and assume responsibility for
customer demands of quality and on-time delivery (Salzman, 1998).

These new requirements of the high performance workplace challenge the
existing curriculum in community college manufacturing programs. The technical
skills taught must be modemized and include the latest technology
enhancements that manufacturing companies are already utilizing. Perhaps
more challenging is the need to create a greater emphasis on the soft skills —

oral and written communication, team building, problem solving, ethics, and time



management skills (Wells, 1996). Instead of being taught a single set of job skills
that could be obsolete in the near future, students must be equipped with skills
that enable life-long leaming and adaptation to new manufacturing
environments. Some experts are calling for a new synthesis of academic and
vocational education to prepare the world-class manufacturing employee (Bailey
and Badway, 2002). Perin (2000) explains the need to make academic courses
more occupational and occupational courses more academic.

In the past, when new skills or competencies were required a new course
was simply added to the curriculum. This approach eventually creates a crowded
and compartmentalized curriculum. The faculty teach computer skills in a
computer lab, writing skills in an English course, and ethics in a philosophy
course. The student is left to synthesize all of these competencies in a workplace
setting. Adding a new course is something an administrator can easily
accomplish. Imposing new competencies and student expectations in an existing
course is difficult without the complete cooperation of the instructor.

The changing nature of work applies to many types of technical
occupations. Kelley and Weston (1996) document the need for engineering
education to teach a core set of soft skills to help ensure graduates will be able
to work in a rapidly changing environment. Including these skills creates a
challenge to a curriculum already crowded with many traditional technical
competencies. As many companies attempt to become more productive with a
reduced workforce, employees are expected to be more self- directed and

responsive to new technology in the workplace. Although these organizations



require greater technical skills, as well as improved soft skills, they are cutting
back on internal training programs and employee development (Salzman, 1998).
This trend places even greater responsibility on educational institutions for

employee training.

Purpose of the study

As manufacturing companies continue to face increased competition from
developing countries, they work towards increasing quality and productivity. This
continuous improvement effort requires workers with higher levels of education
and more focused skills (Faulkner, 2002; Bailey and Merritt, 1995). Employers
are increasingly looking for a better return on their investment in higher
education through a cohesive curriculum that addresses current workplace
competencies (Jacobs, 2001). Salzman (1998) explains, "The economy of the
1990's is generally characterized as one of intense global competition, rapid
technological advance, and significant transformation in work practices and firm
structure. New job and organizational structures are thought to require greater
levels of workforce skill” (p. 3).

A strong case has been built in favor of using skills standards in curriculum
development. Pedagogically, skills standards provide a curricular foundation.
Stark and Lattuca (1996) list eight important elements of an academic plan. One
of the first elements is content. Skills standards specify the content upon which
the curriculum is built. This specification ensures that a course is relevant to

modern industry standards and includes topics identified by a broad spectrum of



potential employers. An additional element of an academic plan identified by
Stark and Lattuca is evaluation. Curricula based on skills standards should have
objective evaluation criteria, ensuring that competencies are mastered.

Local industry is encouraging the use of skills standards. Although many
individual companies still require specialized training, they recognize that a broad
set of skills standards form a common foundation for many industrial employees
(NSSB, 2000). The workplace traditionally has relied upon training activities such
as apprenticeships and certificate programs more focused than a typical
associate degree program. Skills standards help to clarify student performance
levels further.

School administrators see skills standards as a method of curriculum
improvement. Although curriculum reform is generally recognized as a necessary
activity in the community college (Thompson, 1994), administrators may not
understand the unique challenges of each program. The individual instructor, on
the other hand, might feel powerless to enact curriculum reform when he/she
only teaches a few of the courses that comprise an entire program. Stark and
Lattuca (1996) stress the importance of an administrator leading the charge of
curriculum reform. A set of skills standards provides a framework upon which to
build a revised curriculum.

Educational programs based on skills standards may attract additional
funding. The same companies seeking educational reform are also influential in
persuading local and state governments to provide the occupational programs

with additional financial support (Baily and Averianova, 1999). The State of



Michigan has generously supported curriculum development for the new M-Tech
centers that operate in the community colleges. One stipulation is that the
curriculum should reflect the latest industry skills standards.

Since 1995, over seven million dollars have been invested in developing and
promoting the NIMS Metalworking Skills Standards (http://www.nims-
skills.org/news/6.htm). Are community colleges aware of these standards? Have
the colleges taken these standards seriously? Are these standards evident in the
metalworking curriculum design? How has curriculum reform occurred in the
community college manufacturing programs? What other factors affect
curriculum reform?

The purpose of this study is to determine how, if at all, the NIMS
Metalworking Skills Standards have influenced the reform of manufacturing
curriculum in Michigan community colleges, and why NIMS has or has not had
this effect. Additionally, this study will help explain why curriculum reform occurs
or fails to occur in this environment. This study will provide valuable information
to community college instructors and administrators who must deal with the
process of manufacturing curriculum reform. It will give them a snapshot of what
is occurring in Michigan and the current state of manufacturing curriculum
reform. This study will give manufacturing professionals an inside look at
community colleges and how activities such as curriculum reform actually occur.
Additionally this study will help organizations such as NIMS and other skills
standards proponents to understand how these standards are affecting

community college curriculum. Finally, the results of this study should help policy



makers and government officials determine the level of success of the curriculum
efforts they continue to fund.

Given the amount of resources allocated towards skills standards and
curriculum reform in Michigan during the past 10 years, substantial changes
should be occurring in the 28 Michigan community college manufacturing
programs. This study will help understand the influence of these skills standards
and determine whether or not they encourage curriculum reform. The outcome of
this study will help identify the critical components to be considered for future
reform initiatives.

This study begins with a census of the colleges to identify the institutions
currently supporting a comprehensive manufacturing program. The geographical
area and constituency of each college largely determine the scope of a
manufacturing program. However, some community colleges serving a mostly
rural population still support a strong manufacturing program even though the
local job market remains small. At the same time, a few colleges located in
industrial communities do not support an active manufacturing program.
Reasons for this status include competition from nearby community colleges,
severe budget constraints, or a lack of leadership to maintain such a program.

The second portion of the study involves a survey of all the colleges with a
manufacturing program to determine the level of support for the NIMS skills

standards and the associated curriculum reform activities. This survey provides

10



objective data indicating the general direction of the community college
manufacturing programs.

The two site visits included at the end of the study provide a more detailed
explanation of how curriculum reform occurs or fails to occur in a community
college. Additional interviews and discussions with all of the parties involved in
curriculum reform help us understand the complex nature of higher education
and the obstacles to change. Figure 1 shows how this study begins with all

Michigan community colleges and ends with two individual case studies.

step 3
case studies

/2 selected colleges \

step 2
survey of
existing manufacturing

programs

/19 colleges with manufacturing programs  \

step 1
census to determine the
universe of manufacturing programs

all 28 Michigan community colleges

Figure 1: Colleges Included in Each Step of the Study
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Limitations of the study

In addition to incorporating skills standards into occupational curriculum,
another trend is towards certification of these skills (Bailey and Merritt, 1995).
Also known as “credentialing”, this movement reflects the need for industry to
have something more “certifiable” than a traditional associate or baccalaureate
degree. Although the NIMS standards provide the basis for three certified
metalworking skill levels, the scope of this study focuses only on curriculum
designed for traditional associate degree programs.

Additionally, formal curriculum design is the main focus of this study. The
curriculum issues will primarily encompass the “official curriculum” in these
manufacturing programs. The term “official curriculum” is differentiated from the
“null curriculum”, the “hidden curriculum”, or the “operational curriculum” as
related to these programs (Posner, 1992). Whether or not instructors actually
adhere to the official curriculum in the community college classroom is a topic for

another study.
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Chapter 2
LITERATURE REVIEW
This literature review elaborates the following topics to build a conceptual
framework and provide a common understanding of the terminology used in this
research study:
e Multiple and conflicting roles of community colleges
e Curriculum in community colleges
e Manufacturing related programs at the community college level
¢ The changing nature of manufacturing companies
¢ National skills standards
¢ National Institute of Metalworking Skills
¢ The role of professional societies and accreditation institutions in
curriculum reform
e A proposed model of curriculum reform
Empirical findings from many of the classic community college references,
combined with more recent studies and statistics, reveal that the topic of skills
standards in community college curricula is part of the long-standing debate over
the primary mission of the community college. This literature review helps
establish the importance of a comprehensive metalworking program curriculum
that effectively prepares students to meet the challenge of today’s manufacturing

environment.
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Multiple and conflicting roles of community colleges

One of the long-standing dilemmas of the American community college
stems from the dual role of preparing students for continued college and
university studies while at the same time addressing the needs of workforce
development. For this reason, many of the contemporary curriculum discussions
in the community college are continuations of a decades long debate.

Junior colleges first emerged in the United States in the early 1900s. They
were meant to serve as an extension of the college and university system. At the
second annual meeting of the American Association of Junior Colleges, this
definition was proposed: “an institution offering two years of instruction of strictly
collegiate grade” (Cohen and Brawer, 1989, p. 4). A similar definition is given by
Bailey and Morest (2004, p. 1) as “providing the first two years of a four-year
college education”. Some existing community colleges remain steeped in the
academic traditions of the junior colleges (Brint and Karabel, 1989). Other
community colleges, especially those that began in the ‘60s and ‘70s, do not
carry the legacy of a strong academic focus.

The initial role of community colleges in preparing students for successful
transfer to other institutions is well documented. Knoell and Medsker (1965)
studied the success of 7000 community college transfer students in ten states.
Most of these students performed academically as well as or better than their
counterparts who started out in the university system. This success, combined

with the fact that about three quarters of all community college students during
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the 1960’s intended to transfer, is consistent with the academic traditions of
community colleges.

Since that time, 2-year colleges have undergone a significant shift in their
purpose and mission (Bailey and Averianova, 1999). During the 1950’s and
1960’s the term community college began to replace the original title of junior
college. Long-term trends pointed towards declining emphasis on transfer
students and more interest in occupational studies. As the role of the community
college changed to include preparing students - many of them already adults -
for careers in technology fields, the size of the colleges and the scope of their
programs increased significantly. Aithough there was initial resistance to these
“terminal” vocational programs, in 1970 more than half of community college
students were enrolled in career programs (Parker, 1974). By 1993 a record 75%
of community college freshmen cited vocational reasons for attending college
(Grubb, 1999). This trend reflects the growing need for workers with “some level
of college education” below a baccalaureate degree. Grubb estimates that this
educational status in the workforce has more than doubled in the past 30 years
and will continue to grow.

Dual Curricular Tracks

McGrath and Spear (1991) described the identity crisis of modern
community colleges. On one hand, a tradition of academic rigor is upheld for the
students who eventually transfer to other institutions. On the other hand,
community colleges have been expected to serve a wide variety of constituents,

ranging from remedial education to technical training for local industry. This dual
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role has resulted in a separation of academic and occupational study programs
in some community colleges (Cohen and Brawer, 1989). As an example,
occupational students take alternative math classes that fulfill program
requirements but do not transfer as a credit bearing college math class.
Ultimately these dual tracks tend to restrict both the opportunities of the college
departments and the students they serve.

Other community colleges have resisted the creation of dual tracks for
academic and occupational students. Combining all students in the general
education classes causes a different set of problems. Occupational students and
those seeking terminal certification may find themselves failing the general
education courses that contain a high level of academic rigor (McGrath and
Spear, 1991). Similarly, students bound for traditional baccalaureate degrees will
not be academically prepared for advanced courses if they must attend classes
having open enroliment, or where only a small percentage of students are
allowed to fail.

Strong arguments exist, however, to integrate academic and vocational
education. Bailey and Averianova (1999) argue that combining academic and
vocational education at the program or course level strengthens the overall
mission of the community college. Combined programs allow for larger
departments and the opportunity to synthesize academic and occupational
outcomes. Lombardi (1992) proposes a similar solution — to blend academic and
vocational education into a concept of “career education”. Perin (2000) further

describes the problem of academically unprepared students in occupational
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training programs. She cites the lack of integration between occupational and
academic education. One persistent problem is the watered-down academic
class for occupational students, making them ineligible for transfer. This
deficiency limits the eventual career choices and opportunity for educational
advancement. Another source of tension is the divide between facuity
considered primarily academic and those considered primarily occupational:
neither group is interested in teaching “the other” material (Perin, 2000, p. 4).
Vocational education also continues to suffer from lower status than transfer-
oriented course work.

A recent comprehensive survey was conducted to determine the
community college faculty view of institutional mission (Brewer, 2000). This study
included a survey of over 1700 individuals in 92 institutions. The faculty
appeared to be evenly split on the current primary mission between workplace
preparation (28.1%) and transfer education (27.1%). Additional responses
included basic skills training (16.2%) and community service (6.2%). Brewer
found that when a similar question was asked about the ideal college mission,
33% cited workplace preparation. This study also showed that although
predictable differences appeared between academic and occupational faculty
responses, both faculty groups agreed that community development activities
should not be a high priority for community colleges. In some institutions the
expansion of community service activities has created a tension between the

“traditional” or “credit” side of the college and the “non-credit” or “customized
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training” departments. Often separate facilities and employment contracts
accentuate these differences.

Funding sources add further complexity to institutional mission.
Proponents of a strong academic program point out that traditional transfer
courses are more economical to offer — using simple classrooms and large class
sizes. They claim that the occupational programs exhaust the college budget
with expensive laboratory requirements and high classroom expenses. Those
who favor occupational education stress the additional funding available. In
Michigan, for instance, vocational students receive a higher level of funding
(Lombardi, 1992). Federal funding is also targeted towards vocational education
(McCabe, 1997). Perkins Act funds have become a major contributor of
laboratory upgrades and new technology in occupational programs (Jacobs,
2001). Additional support from local industry is often intended for vocational
programs (Bailey and Morest, 2004). This support comes in the form of surplus
equipment and materials donations, scholarships for students in specific training
programs, and hiring of program graduates.

The special needs of the adult learner have also added complexity to the
mission of the community college. Displaced workers from plant closings and
out-sourced jobs come to the community colleges — often financed through a
variety of public and privately funded re-training programs. Some community
colleges have created special programs for these individuals — recognizing that
they come with special needs for accelerated programs with specific objectives

for future employment.
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Critics of the modern comprehensive community college argue that
additional expansion into peripheral activities will distract from the original
mission of the community college. Bailey and Morest (2004) completed a study
of eight community colleges in five different states. They describe the complex
funding and political environments in which these colleges function. The
administrators often see growth as an avenue to secure more funding and a
stronger support base. However, the core mission of the institution can suffer as
the community college tries to be “all things to all people”. Although Bailey and
Morest explain the obvious pitfalls of the comprehensive community college, they
recognize that these institutions will continue to expand into opportunities that
support enroliment enhancement and/or revenue generation.

Vertical and Horizontal Expansion

This study examines two special types of community college growth.
Vertical expansion is used to gain control of the student population entering and
exiting the community college. From the receiving end, programs such as Tech-
Prep, School-to-Work, and dual enroliment with high schools have generated
additional grants and tuition dollars. This expansion also becomes an effective
student recruitment tool. On the other end, vertical integration stresses dual
enroliment and articulation with 4-year degree programs in other colleges. This
integration is also a strong recruitment tool and enhances the transfer student
population. Growth in the horizontal direction includes the many community

service and training functions with which community colleges are experimenting.
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Again, Bailey and Morest point to increased enroliment, revenue enhancement,
and political gains as the primary reasons for horizontal expansion.

Jacobs (2001) points out the inaccurate public perception of occupational
training programs. Many of these programs began back in the 1960s and 1970s.
These traditional vocational programs were created to fill the large need for
entry-level workers in manufacturing and technical occupations. Technical
curricula were often considered watered down versions of the academic
programs that led to traditional degrees and transfer opportunity. The programs
were terminal in nature — meaning that they were separated from the academic
programs, and the courses were not meant to transfer into other academic
programs. By the late 1990s, these programs mostly had become outdated
because of the reduced job market for entry level workers and because the
programs did not reflect the changing needs of the high performance
manufacturing companies. Another complaint about the traditional occupational
programs is that they were inflexible to meet the needs of older adults coming
back to update their skills. Jacobs argues for a renewed emphasis on
occupational training geared towards emerging new job opportunities and more
fully integrated with academic degree programs. Technical curricula must be re-
invented as an integrated part of community college academic programs.

These debates over the multiple and sometimes conflicting roles of the
community college will likely carry over into the future debates of how community
colleges, in their second century of existence, can best serve the needs of their

various constituents.
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Curriculum in community colleges

Community colleges are flourishing in the United States. Approximately
5.4 million students are currently enrolled in credit classes and another 5 million
in non-credit training programs (AACC, 1998). Coley (2000) claims, “as the
community college system turns 100, demographic and economic trends would
appear likely to increase its vigor” (p. 30). These trends point towards an
increasingly important role of the community colleges in the post-secondary
landscape of American education. However, the curricula and program
perspectives paint a different picture. McGrath and Spear (1991) describe some
of the major challenges facing the community college: declining academic
standards, diverse and vocal student bodies, less connection with universities,
and curricula in disarray.

The meaning of the term “curriculum” can vary greatly among community
college constituents. Curriculum could encompass the structure of a single class,
an academic program, or the educational activity of an entire school. Stark and
Lattuca (1996) define curriculum as an “academic plan... including purposes,
activities, and ways of measuring success” (p. 9). This plan should include the
following elements: purpose, content, sequence, learners, instructional
processes, instructional resources, evaluation, and adjustment.

To help understand its various meanings, John McNeil (1996, p. 115)
posits a multi-faceted description of the term “curriculum”:

Ideal curriculum. This definition of curriculum refers to the ideology of

what should be taught in a given program of study. Several different
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versions of the ideal curriculum may compete for attention in the actual
implementation of the plan.

Formal curriculum. Curriculum at this level will have passed from the ideal
state to an academic plan that has been officially adopted and approved
by sanctioning bodies. This form of curriculum should be the version
published and promoted as a working model.

Perceived curriculum. This concept is what the instructors believe they
should be teaching, which may or may not coincide with the formal
curriculum.

Operational curriculum. This term describes what happens in the
classroom. Again, it may closely resemble the perceived curriculum, or it
may vary to a large extent.

Experiential curriculum. Each student may experience the operational
curriculum from a different perspective. Student background and previous
knowledge may cause individual students in the same program to view the

operational curriculum from a different perspective.

These definitions help explain why curriculum change can be such a complicated

procedure. The administration may modify the formal curriculum, but classroom

and laboratory experiences might not change. Similarly, an instructor may modify

the classroom experience without bothering to change the formal curriculum.

From a slightly different perspective, George Posner (1992, p. 12)

presents an additional set of curriculum definitions:

Official curriculum: The curriculum described in formal documents.
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Operational curriculum: The curriculum embodied in actual teaching

practices and tests.

Hidden curriculum: The institutional norms and values not openly

acknowledged by teachers or school officials.

Null curriculum: The subject matters not taught.

Extra curriculum: The planned experiences outside the formal curriculum.
These definitions recognize the culture of an institution and the values by which it
operates — even if those values are not implicitly stated in the curriculum. In this
study, the definitions of the official curriculum and the formal curriculum best
describe the curriculum | examine.

Comparing Curriculum with For-Profit Colleges

One helpful framework for understanding the community college
curriculum development process is to compare it to the curriculum development
process used by for-profit technical colleges. Bailey and Badway (2002)
performed a comparison study between community colleges and for-profit
colleges. They noted several important differences in the approach to curriculum
development. In the community college, the instructors teaching the courses
have more latitude in curriculum and pedagogy decisions. The community
college instructors are empowered to claim ownership of the curriculum and to
tailor the classes towards the perceived local needs for that class. The for-profit
college curriculum is much more standardized. All instructors are expected to
adhere to the extensive course documentation. The for-profit institution utilizes a

team of experienced faculty and instructional designers to develop this course
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documentation. The strength of the centrally managed curriculum of the for-profit
colleges lies in the ease of use for new and adjunct faculty, the ability to
articulate the curriculum with perceived employer needs, and the expectation
that all students will receive a similar educational experience regardiess of the
instructor.

There are more obstacles to curriculum reform in the community college
than in the more streamlined hierarchy of the for-profit colleges. Community
colleges must often deal with the complexity of academic and vocational
outcomes. Bailey and Badway (2002) note that some community college
instructors circumvent the lengthy curriculum revision process by teaching
different material under the guise of the old course titles and descriptions. This
approach is an effective short-term solution but does little to correct the gap
between the formal curriculum and the operational curriculum (McNeil, 1996).

Based on the model of curriculum development in the for-profit colleges,
embracing a skills standard and teaching to that standard would occur quicker
and more uniformly in the for-profit college than in a community college. The for-
profit college operates more like a business where decisions are made from the
top down and everyone participates in carrying out those decisions. In a
community college curricular reform may fail because of instructors who resist
change or administrators who fail to follow through on the project.

Comparing Curriculum with 4-Year Colleges
Bailey and Badway (2002) also note that in both public and for-profit 4-

year colleges, curriculum tends to be more focused and treated as a “sequence
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of courses”. First, these colleges have more control than community colleges
over the caliber of student admitted to the program. To a certain degree they can
“pick their winners”. Community colleges have much more liberal enroliment
policies. Second, a 4-year college has a greater percentage of younger students
who follow the prescribed program plan. This plan often involves taking a series
of core classes in proper sequence (Thompson, 1994). Community colleges
have older students selecting classes to enhance their employability, often
raising havoc with the prerequisites recommended in the course catalog. In
some cases an adult student will first focus on an area of specialization and then
go back to work on degree requirements. Grubb (1999) refers to these students
as “experimenters”. He explains that community colleges are great low cost
places for students to try out various post-secondary learning opportunities.
However, this process can result in deceivingly low community college “success”
rates because of so many program non-completers. Compared to the more
controlled environment of 4-year and for-profit colleges, it is no wonder that
community college curricula can appear rather disorganized.

Stiehl and Lewchuk (2002) wamn against traditional methods of curriculum
development in community colleges: “We have developed curricula within the
isolation of the academy, around tables where only the faculty are present. More
often than not, our curriculum design process focuses on what new topic should
be covered, in which course it should be covered, and which faculty member
wants to cover it. It's as if we see ourselves living and working in a laboratory

that is separate from our students’ lives. It's a process that will no longer survive
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the scrutiny of our public and accreditors” (p. 2). Thompson (1994) also reminds
us of how private industry views higher education as “sheltered enclaves out of
touch with reality”. One advisory board member interviewed in this study
explained that although he really wanted to help the local community college with
curriculum reform, he could no longer bear the long meetings where every
viewpoint is considered and a consensus is never reached or acted upon.
Resources for Curriculum Reform

Although the duties of curriculum maintenance and revision may be
primarily assigned to the community college instructor, the resources to perform
this task may be limited. Lombardi (1992) discovered that up to 90% of a
community college instructor’s time is taken up with teaching and classroom
management related issues, leaving little time for curriculum development
activities. Community college instructors, usually hired based on a combination
of academic credentials and vocational experience, often lack the training and
experience in formal curriculum revision (Grubb and Associates, 1999). Finally,
the trend towards utilizing more adjunct faculty can detract from an overall
concemn for curriculum development (Lombardi, 1992). Adjunct instructors are
often more concerned with high student course ratings and job security than with
curriculum revision.

Grubb and Associates (1999) found that the more comprehensive
community colleges tended to become very fragmented, attempting to cover a

wide range of services with limited resources. Small department sizes typical in
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many community colleges mean that multiple responsibilities often fall on the
shoulders of a single individual. One instructor explains it this way:

We face here what | call the community college paradox ... It's that the

community college touts itself as being the teaching institution in higher

education. It's the one that's not burdened, if you will, by the research
assignment for the teacher...What you would expect, | think, is
communities of teachers who are developing their skills as teachers, and
that there'd be a lot of institutional attention to that very goal...But instead
what you find in the community colleges is... teachers who are just

phenomenally isolated (p. 50).

Another community college instructor poignantly states his perception of how the
administration views his occupational department: “I’'m an independent
contractor — no one gives a sh__ what | do as long as enroliments are up” (p.
49).

Grubb and Associates (1999) studied the recurring theme of formal
curriculum versus operational curriculum. Often a course syllabus is written or a
textbook is chosen to match external skills standards or employer expectations.
The underlying assumption in developing these curricula is that the many critical
instructional components — motivated students, competent instructor, and
adequate facilities — are all present. Grubb noted that about one quarter of all
community college classrooms observed in the study could fall into the
“distressed” category. A distressed class has a low level of connection between

the proposed syllabus and the student learning taking place. In some cases the
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distressed classes are caused by ineffective instructional techniques. Often a
distressed class is the result of open admission policies in the community
college, allowing unprepared students into the classroom. One method used by
instructors to cope with a distressed class is to take the attitude of “blissful
indifference”. In this context, the instructor plows ahead with the planned course
activities, largely indifferent to whether the students are learning the material. At
least in this case the course materials are “covered”. Another reaction to a
distressed class is “accommodation”. The instructor reduces the gap between
the curriculum and the classroom by lowering expectations. One instructor
interviewed openly admitted to selecting a textbook to impress four-year
instructors, but then needing to cut back on the material covered. Another
instructor commented on the general tendency of loosened standards in his
department:

| think, generally, we’re too loose in our standards. Because we want to ...

it comes from a good heart ... we want to be forgiving, you know, we want

to help students as much as we can, we've got this sort of bleeding heart

for all the students. But | think maybe we've gone too far with that, and

now its time for a little tough love (p. 223).

With regard to laboratory facilities, Grubb and Associates found in their
study that occupational students leam best — and occupational instructors teach
best - in the hands-on method of instruction. Students struggle when large doses

of classroom theory and textbook readings are substituted for hands-on leamning.
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Terry O’Banion (1997) proposes several challenges to community
colleges seeking to improve curriculum and provide more emphasis on learning.
Two fundamental questions that can be asked of new program components are
“Does this action improve and expand learning?” and “How do we know this
action improves and expands learning?” (p. 9). In other words, shift the focus of
curricula to the learning outcomes and objectives. For example, purchasing a
new piece of laboratory equipment without addressing these two questions
means that money continues to be spent and programs modified without any real
measurement of program improvement.

Secondly, he recommends “educational experiences be designed for the
convenience of the learner rather than for the convenience of institutions and
their staffs” (p. 15). He later follows up with the statement “It is generally
acknowledged that the creators or guardians of a program or institution will find
the task of making changes formidable” (p. 28). In other words, successful
educators will naturally protect an environment to which they are accustomed
and in which they are successful. True curriculum reform is more likely when
administrative leaders, industry professionals, and instructional designers team
up with faculty to help create a more effective learing environment. Finally,
O’Banion suggests that all learning outcomes be based on competency
requirements that reflect national standards.

Jacobs (2001, p. 182) states, “Increasingly employers are demanding new
curricula that include skill standards ... not typically included in traditional

curricula.” These employers do not trust that the existing faculty-developed
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curriculum will meet their needs. Jacobs also argues that curriculum
development for occupational programs is different than for traditional academic
disciplines. In academics, the outcomes are not related specifically to
occupational achievement. Occupational programs must be compared to
relevant external standards — making sure that program outcomes are updated
with changes in processes and technology.
Three Curricular Frameworks

Stiehl and Lewchuck (2002) describe three basic frameworks of
curriculum development. Content framework includes the traditional methods of
describing the content to teach, how to teach it, and how to test on it. A second
framework — competency framework — reduces learning to hundreds of tiny tasks
that can be checked off and recorded as they are mastered. Little synthesis of
the skills is required in the competency framework. The outcomes framework is
more closely matched to what the student will encounter in the workplace. This
framework incorporates both behavioral and constructivist theory to help
students synthesize skills in authentic projects and tasks. The outcomes
framework begins externally by defining what students are expected to do in the
workplace. This step will guide the general content of the curriculum, which is
then defined in terms of specific skills. Finally, projects to demonstrate these
skills are developed along with the appropriate assessment criteria. Stiehl and
Lewchuck argue that this third framework — the outcomes framework — is the

ideal for modemn occupational curriculum development.
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The curriculum revision process in traditional 4-year engineering programs
faces similar challenges. Kelly and Weston (1996) document the challenge to
identify a core curriculum that demonstrates the synthesis of basic engineering
skills to the workplace. This task competes with the already crowded curriculum
of many fragmented technologies and specializations. Curriculum discussions
beginning with what to cut out of the existing courses to make room for a more
hands-on practical experience will lead to acrimonious debate and protection of
turf. Again, a gap exists between the traditional academic requirements of a
degree program and the skills a graduate needs to work in a modern engineering
environment.

Elmaraghy and Elmaraghy (1996) expand that argument to include
engineering programs in Canada. They recognize a significant academic gap
between manufacturing engineering technology programs and manufacturing
engineering programs. They acknowledge that the manufacturing engineering
technology programs include more of the practical and shop floor skills required
in the workplace. Eimaraghy and Eimaraghy recommend that the manufacturing
engineering programs be closer aligned with the needs of the modemn
manufacturing industry. Specifically, they call for “relevant, hands-on, innovative
curricula that respond to changing needs in the workplace” (p. 4). In Europe,
engineering education has traditionally included closer ties with manufacturing
companies and a greater synthesis of academic knowledge with shop floor

competencies (Kelly and Weston, 1996).
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Felder and Brent (2003) explain that the new ABET accreditation criteria
used since 2001 also reflect the trend towards a constructivist — or hands-on —
approach to engineering education. The Accreditation Board for Engineering and
Technology (ABET) was formerly accused of using a “bean counting” system of
assuring that a rigid set of academic topics were covered in a program. Under
the new system ABET is much more flexible about program content. Greater
emphasis is placed on educational outcomes that reflect current industry
standards. Equally important are effective assessment procedures that ensure
the competencies are mastered. These new assessment criteria allow for a
greater variety in program focus, recognizing the diverse local needs of regional
manufacturing companies.

Deita College - A Traditional Curriculum

Finally, in this discussion on community college curriculum | compare the
traditional engineering technology curricula with new curricula that have been
developed and are in the process of being implemented. Delta College in
Michigan offers a two-year engineering technology program that carries ABET
accreditation (http:/www.delta.edu/degreesprograms/MechanicalEngineer.asp).

The course sequence is shown in Table 1.

Course Description Credits

Fall Semester

CAD 114 | AutoCAD Introduction
DRF 104 | Basic Mechanical Design
MTH 119 | Intermediate Algebra
MFG 111 | Manufacturing Process

w & w N
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Winter Semester

CHM 107 | Chemistry for Engineering Technology 4
DRF 107 | Intermediate Mechanical Design 3
LW 220 | Lifelong Wellness 1
MTH 113 | Applied Trigonometry 4
12
Spring Semester
ENG ___ | Any approved college Composition | course 3
Lw__ Any approved Lifelong Wellness requirement 1
MS 113 | Machining Processes 2
6
Fall Semester
MT220 Introduction to Fluid Power 3
MT 221 Materials and Metallurgy 3
MTH 208 | Elementary Statistics 3
PHY 111 | General Physics | 4
13
Winter Semester
EET 235 | Electrical Circuits 3
ENG 113 | Technical Communications 3
MT 251 Statics and Dynamics 3
MT 255 Kinematics of Mechanisms 3
12
Spring Semester
DRF 257 | Advanced Mechanical Design 4
MT 256 | Strength of Materials 3
7
Fall Semester
CED 280 | Cooperative Education: Mechanical Technology 1
DRF 257 | Advanced Mechanical Design 4
GEO 116 | Professional Global Awareness 1
MDA 205 | Rapid Prototyping and Tooling 6

33




MDA 211 | Interactive Part Modeling 24
PHL 207 | Engineering Ethics

POL ___ | Any approved American Government requirement 3
13
Total credits required 75

Table 1: Delta Engineering Technology Curriculum

This very traditional engineering technology program has been designed
to meet the graduation requirements of Delta College, the ABET accreditation
criteria, and the transfer requirements of baccalaureate institutions. Several of
the courses listed are one or more options among general requirements where
students can choose based on special interests or prior knowledge. One notation
listed with this program reminds the student that the program transfers to a
baccalaureate technology degree program but not to an engineering program.
This program has expanded well beyond the typical two year / 60 credit program
found in most community colleges. Also note that while these course offerings
are typical of an engineering technology program, additional offerings have been
added to the end of this program. These courses — Professional Global
Awareness, Rapid Prototyping and Tooling, Interactive Part Modeling,
Engineering Ethics — appear to address the changing needs of manufacturing
companies and are offered in a shorter format than the typical 3 or 4 semester-

credit courses.



NCE/AME - A “Novel” Curriculum

In 1995 the National Science Foundation funded a large curriculum
project of the National Center of Excellence for Advanced Manufacturing
Education (NCE/AME, 2000). This project — “A Novel Curriculum for the
Associate Degree in Manufacturing Technology” — was housed at the Sinclair
Community College and also worked closely with the University of Dayton in
Dayton, Ohio. The purpose of this project was “to develop a novel, activity
based, competency based, contextual, industry verified, modular curriculum in
manufacturing technology that can lead to systematic change in the way
technician education is delivered in the United States” (p. 2).

This curriculum project began with identifying leading national skills
standards initiatives. The SCANS competencies, developed by the U.S.
Department of Labor Secretary’s Commission on Achieving Necessary Skills,
were important because they are already recognized nationally as universal
competencies for all workers. Other standards included the Advanced High
Performance Manufacturing Standards, National Institute of Metalworking Skills,
and the National Skills Standards Board. Another primary source of
recommendations was from the Society of Manufacturing Engineers Curricula
2002. This document contained many recommendations for manufacturing
curricula, including the associate degree in manufacturing engineering
technology. One guiding principle in this project was that a constructivist theory
of learning be encouraged through a series of “authentic learning tasks”. Another

departure from traditional curricula is that learning modules are not based on the

35



traditional semester hours of credit. Instead the learning units are typically
smaller and more focused. The concern is primarily competency based rather
than time based instructional units. In other words, completion of a module
occurs when the competencies are demonstrated rather than when the “seat
time” has been fulfilled. Approximate estimation of completion time is obviously
needed to plan the learning activities and equate the program to traditional
semester hours.

This project began with a compilation of over 800 competencies identified
as required for an associate degree in manufacturing engineering technology.
From these 800 competencies a list of 175 major headings were identified to
help group the competencies. Finally, nine clusters were developed to further

organize the major headings. Table 2 shows the organization of the modules.

Introduction to World Class Manufacturing

Manufacturing Processes and Materials

Basic Material Removal

Metal Forming and Joining

Metallic Materials

Non-Metallic Materials

Plastics Manufacturing Processes and Materials
Principles of Manufacturing Processes

Tooling for Manufacturing

Design for Manufacturing
Conceptual Design
Drawing and Sketching
Geometric Dimensioning and Tolerancing
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Product Development and Testing

Quality Management
Process Control
Quality Foundations

Production and Inventory Control
Consistent Work Methods and Build to Demand
Introduction to Just-In-Time (JIT)
Kanban and Pull Systems
Manufacturing Work Cell Design
Process Flow and Lead Time Reduction
Principles of Production and Inventory Control

Manufacturing Systems and Automation
Computer Numerical Control
Electrical and Electronic Controls
Robots and Programmable Logic Controllers

Enterprise Integration
Customer Satisfaction
Performance Measures

Mathematics
Basic Statistical Variation
College Algebra Applications
Describing Position, Velocity, and Acceleration
Precision, Accuracy, and Tolerance
Statistical Distribution
Units and Conversions
Vector Analysis

Science
Basic DC Circuits
Forces and their Effects

Humanities, Communications and Teamwork
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Preparation of Letters and Memoranda
Professional Development
Teamwork

Tools for the Future

Table 2: NCE/AME Curriculum

This innovative curriculum stands apart from traditional manufacturing
curriculum in several ways. The curriculum is very much industry driven and the
direct linkage between skills standards and module content is visible in the
curriculum documentation. Because the modules are competency based, the
program is defined more by what a successful participant can do than by what
topics were “covered” in a course. Also, the modules employ a high level of
integration to assist the learner in applying concepts previously learned. Each
modaule follows an elaborate educational design that begins with a “big picture”,
introduces specific competencies, and concludes with generalizations and
practical examples.

The intent of this curriculum project was to create a national model of
manufacturing curriculum reform that could be disseminated to other colleges
and universities. Although this curricula design is intended for ABET
accreditation, questions remain about how such a radical curriculum design will
fit under existing guidelines and expectations. Additionally, articulation issues
must be worked out with four-year colleges and universities.

Institutions of higher education are not known for their speed and

efficiency in modifying existing courses and degree programs to meet modern
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industry expectations (Bailey and Badway, 2002). Adopting a national curricular
model such as this one may be less painful than reforrhing existing programs.
When seeking NIMS or ABET accreditation it might be easier to start a new
program built entirely upon the recommendations and specifications of that
organization. However, Bailey and Morest (2004) warn against continued
proliferation of new programs. Adding new programs contributes to the complex
organizational structures in community colleges. The small department sizes that
result from such a broad offering of programs will likely discourage a unified and

structured curriculum.

Manufacturing programs at the community college level

Community colleges will continue to play a dominant role in educating the
manufacturing workforce needed in the 21* century. Nationally, 78.5% of post-
secondary vocational education is found in the community colleges (Jacobs,
2001). As mentioned earlier, targeted funding often follows these occupational
students. Manufacturing companies need more skilled workers to continue their
growth in high technology tooling, production, and assembly. Additionally, the
anticipated retirements of skilled workers in the next five years requires
preparation of a new workforce. Although the number of jobs requiring a four-
year degree or greater has stabilized in the past few decades, many more jobs
now require between 6 months and 2 years of post-secondary education

(McCabe, 1997).
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Community colleges are faced with many challenges in their role as the
premier educational institution for world class manufacturing companies. Many
businesses have been forced to undergo radical changes in the past few
decades to meet the pricing and quality demands of the international market.
During this time community colleges have remained largely unchanged (Beard,
1993; Stiehl and Lewchuck, 2002). Colleges and universities are often viewed by
manufacturing companies as institutions that suffer from poor management,
duplication of programs, and lack of relevance to the workplace (Thompson,
1994). In many cases local industry groups are taking the lead in promoting
change in educational institutions. According to Robert Knight (1998), private
industry councils are using their economic and political clout to direct funding
towards programs and curricula that support the workforce development needs
of their companies. These efforts are forcing community colleges to improve their
workforce development activities or concede a portion of their funding and
student population to agencies successful in these pursuits.

In the mid 1990’s a consortium of West Michigan manufacturing
companies spent substantial amounts of time and resources trying to articulate
their workforce training needs to the local educators (Right Place Program
Manufacturer's Council, 1996). They focused on Total Quality Management, a
cornerstone of international competition. The manufacturer's council challenged
educational institutions to apply these same principles of continuous quality
improvement and documentation of quality. These procedures, as applied to

higher education, include having standardized educational goals that drive
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teaching and testing standards. Some proponents of this approach challenge the
colleges to guarantee competent graduates, offering free remedial education if
students fail to meet the standards.

Although national skills standards provide the basic framework for
curriculum development, local community colleges need to filter these standards
to reflect the local employer needs. Jacobs (2001) notes that the selection of
specific software or process knowledge should reflect the needs of local industry
- even if this means teaching several altemnative technologies at the same time.
He further explains that because vocational curriculum is externally dictated, the
issue of “maintaining relevance” becomes central to the success of post-
secondary occupational education. As a result, vocational curriculum must be
updated and modified more often than traditional academic curriculum. When
this reform fails to occur, the result is a shortage of skilled workers and declining
enroliments in occupational education.

Community colleges are also faced with maintaining a system of degrees
and credentials meaningful both to local industry and to other colleges and
universities. Because many community college students are part-time or enrolled
in non-credit programs, the community colleges are faced with the challenge of
establishing a broad framework of matriculation, certificate completion, and job
related competencies that allow the students to move toward long term goals of
degree completion and career enhancement (McDuffie and Stevenson, 1995).

Finally, Jacobs (2001) encourages community college faculty and

administration to focus on updating their industry skills and knowledge, and to
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revise the curriculum as needed. He acknowledges that the increasing
comprehensiveness of the community college results in many fragmented
occupational programs with limited resources to excel in any of the programs. As
economic resources become scarce, some occupational programs may have to
be eliminated or combined with others to remain viable. An emphasis on
workforce competitiveness helps provide a convincing argument for continued
support of community college vocational training (Bailey and Averianova, 1999).

Community colleges remain among the most cost effective and accessible
employee training services for manufacturing companies. McCabe (1997)
elaborates several of the reasons why community colleges will continue to
dominate in workforce development needs. Michigan's 28 community colleges
are located within commuting distance for a large majority of the population.
Accessibility is very important to students geographically bound because of
employment or family situations. In rural areas much more is being done with
satellite campuses and distance leaming to include everyone that needs training.

Community colleges have the right values and attitudes to encompass the
learning needs of all individuals — not just those with successful academic
credentials. Learning opportunities include a wide spectrum of certificates,
degrees, apprenticeships, and workforce skills. Non-credit training and
community service activities comprise a large portion of community college
activities. Included in these programs are a wide variety of services such as
testing and basic skills instruction, placing the learner in an appropriate

environment.
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Community colleges are also effective in workforce training because they are
flexible and responsive to new developments and technologies. Closer
involvement with local companies helps them stay abreast of new training
opportunities. As businesses look for ways to cut training expenses they realize
the low cost of community colleges compared to universities or private training
providers (McCabe. 1997).

Finally, community colleges reaching out to all individuals needing continuing
education provide a concrete foundation upon which participants can advance
their careers or opportunities for college degrees. For example, a course taken
for personal interest might eventually apply towards an apprenticeship or
certificate. That group of certificate courses could be counted towards an
associate degree, which would then provide an opportunity to pursue a
baccalaureate degree. Community colleges are responsible for developing
curricula centered on real workplace competencies that can be measured and
that will satisfy the increasing skill levels required of the workforce in the 21st

century.

The changing nature of manufacturing companies

Manufacturing has always been a major wealth-creating element of the
U.S. economy. For many decades during the mid-1900s, our nation’s dominance
in manufacturing was almost taken for granted. Although it was largely
responsible for the growth of middle class America, manufacturing was also

characterized as dark, dirty, dangerous work that many young people wanted to
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avoid (Wells, 1996). During the 1970s, the U.S. experienced its first real threat to
manufacturing dominance. Japan, long known for cheap transistor radios and
consumer trinkets, suddenly started to dominate the machine tool business and
began making in-roads in the automobile industry. American companies
responded with a renewed emphasis on quality and efficiency, emerging in the
early 1990s as more competitive and better attuned to the world marketplace.
The economy of the 1990s experienced unprecedented growth. However
manufacturing suffered from several unusual pressures (IRN, 2002). One
problem was finding enough skilled employees to run production during the
years of record employment. Another problem was that manufacturing was
suffering from extremely low status in the eyes of investors and the American
public. Manufacturing companies were providing consistent returns of about five
percent while the “dot.com” companies were increasing their annual net worth at
2 to 4 times that value. Some manufacturing companies succumbed to short
term strategies for raising investor values while at the same time harming their
long-term competitiveness (Right Place Program Manufacturer's Council, 2002).
The significant loss of high paying manufacturing jobs during this last
recession caused a renewed interest in manufacturing. According to Wells
(1996), the “wealth-transferring service sector of the economy is a product of
healthy growth in the wealth-creating manufacturing sector” (p. 1). In Michigan
manufacturing still accounts for 25% of the state payroll and 93% of exports
(Right Place Program Manufacturer's Council, 2002). More than just another

business cycle, many manufacturing jobs have been lost to foreign competition



and will not likely return. One of the major inequities manufacturers face is the
cost of labor. Any manufacturing operation that remains labor intensive is at risk
of being outsourced. The legacy costs of large American companies are
prohibitive — pensions, health care, and unfair tax structures put them at a
disadvantage in the world marketplace (Right Place Program Manufacturer’s
Council, 2002).

The problem is more complex than simply lowering costs. Some emerging
countries have aggressively targeted prime industries such as tool and die. For
example, Portugal has concentrated on mold making. Almost 90% of the molds
they build are exported — 18% to the United States (IRN, 2002). These foreign
competitors are heavily supported and subsidized by their own governments.
American companies are asking for additional government support in research,
training, and education to help them compete in this uneven playing field

Manufacturing companies that compete internationally continue to face
several major challenges. Automation and sophistication of manufacturing
processes will continue to drive up productivity and drive down labor costs.
Product innovation must continue at a rate that causes planned obsolescence
before a design can be copied and imitated in a developing country.
Manufacturers must form strategic alliances with emerging third world countries
to capitalize on opportunities in the world marketplace (IRN, 2002).

Although some manufacturing companies anticipate a promising future as
the economy strengthens, real growth in manufacturing jobs is not guaranteed.

Manufacturing companies will continue to shed from their workforce employees
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marginally equipped to work in this new environment. Many companies have
learned to get by with fewer employees, adopting lean manufacturing techniques
and working with a flatter organizational structure. New employees must have
both current skills for existing technology and the ability to adapt to new
technologies introduced on the shop floor. In addition to technology skills, a new
emphasis is being placed on soft skills such as communication, teamwork, and
problem solving. These pressures for a higher skilled labor force challenge
community colleges to update curriculum and train to the new production

technologies as they become available (Jacobs, 2001).

National skills standards

In 1994 Congress passed the National Skills Standards Act, establishing
the National Skills Standards Board (NSSB) for the purpose of developing a
comprehensive system of workplace standards for American industries. National
skills standards create a set of workforce specifications that describe the skills
and knowledge desired by employers for workers in a specific occupation.
Fifteen strategic industry sectors were identified, one of these being
Manufacturing, Installation, and Repair. In further defining the purpose of these
skills standards, the NSSB states, “Educators can use skills standards to create
curriculum that better prepares students for work” (NSSB, 2000, p. 2).

Susan Faulkner (2002, p. 1) describes the emergence of national skills

standards and their intended impact upon education and industry:
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For more than a decade, representatives from industry and labor
organizations, educators, training providers, and civil rights organizations
in the United States have been developing a voluntary system of
nationally recognized industry validated skill standards, assessments, and
certifications. The underlying premise is that clear articulation of skills and
knowledge required by front-line workers in high-performance
environments can serve as a benchmark that workers and businesses can
use to maintain a competitive advantage.
Supporters believe that skill standards can promote flexibility and portability of a
worker’s skills across occupations, industries, and geographic areas. This
preparation will improve the fit between what is learned in school and what is
needed on the job (NSSB, 2000).

Jim Jacobs (2001, p. 183) describes the potential for these skills
standards: “The National Skills Standards Board release of the manufacturing
skill standards also underscores the desire of employers to encourage the
development of curricula responsive to their own needs, not waiting for
educational institutions to develop programs.” He further explains that these skill
standards “call into question not only traditional occupational programs and
courses, but who bears responsibility for producing the curriculum and the role of
the faculty in the assessment process” (p. 183).

Bailey and Merritt (1995, p. 1) observe, “The skills standards movement
has emerged from a conviction that technology and market changes have

caused significant modifications in the types of skills and behaviors needed by
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workers on the job. This conviction has motivated a broad education reform
movement that involves changes in curriculum and pedagogy and seeks to tie
education more closely to the emerging needs of the workplace.” Susan
Faulkner (2002, p. 2) explains the connection between industry based skills
standards and community college curriculum as follows:
Skill standards are made up of a work-oriented component and a worker-
oriented component. The work-oriented component focuses on the
requirements of the work, describing what needs to be done on the job
and how well it must be performed. The worker-oriented component
describes the knowledge and skills an individual needs to possess in
order to do the work competently. Recognizing that education and training
are driven at local levels in ways that meet local needs, the NSSB has
neither the authority nor the intention of developing curricula and
instructional materials at the national level. The organizational framework
for the development of a skill standards system and the common
language and format developed for the academic and employability
knowledge and skills used by the NSSB could be a corerstone for
curriculum development.
Bailey and Merritt (1995) explain that a short-term goal of skills standards
is to improve the communication between students (i.e. prospective employees)
and the employers. This connection helps de-mystify employer needs. Skills

standards seek to reform the relationship between work and education, ensuring
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a long-term partnership dedicated to keeping education in tune with current
needs in the workplace.

In a follow-up paper Merritt (1996) describes two distinct models for skill
standards implementation. The first model — the skill components model —
focuses on the integration of skill standards as a narrowly defined set of
workplace skills required to perform a job in a traditional hierarchical
organization. Academic skills are not strongly integrated into this model. A more
comprehensive model — the professional model — seeks to combine the technical
and academic skills needed to perform complex tasks found in the emerging
workplace. This model addresses the uncertainty and changing environments
upon which the high-performance workplace is based.

Many studies show that manufacturing employees today require greater
professional skill levels (Faulkner, 2002; Jacobs, 2001; Right Place Program
Manufacturer’'s Council, 2002). Ironically, Salzman (1998) reports that some
large employers are cutting back on their workforce training and development
programs. The concept of lifelong employment, where individuals are placed into
apprenticeship programs and company sponsored job skills training classes, has
been replaced with a trend toward using contract workers and out-sourcing.
Instead of a narrow set of skills that formerly guaranteed lifetime employment
with a single company, workers must be trained in skills that can be more easily
transported between employers and across jobs within the same business or

industry.
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Salzman also warns about oversimplifying the supply (educational
institutions) and the demand (employers). Although community colleges appear
poised to take on the workforce skills training needs of businesses, they must not
neglect their role of providing a well-rounded education toward lifelong
employment. Focusing only on the short term needs of employers will short
change students preparing for long-term careers and for additional college
coursework.

During the past 10 years, the skills standards for manufacturing have
progressed from a conceptual stage to a full set of documents ready for
implementation. The manufacturing industry has now established a common
knowledge base fundamental to all employee training and development
requirements (Parry, 1996). Instead of trying to satisfy the needs of a few vocal
businesses, educators can now access compiled and verified sets of

competencies with which they can align their curriculum.

National Institute of Metalworking Skills

Coincident with the work of the National Skills Standards Board, the non-
profit National Institute of Metalworking Skills (NIMS, 1998) set out to develop
and implement skills standards for the metalworking portion of the manufacturing
sector. A consortium of metalworking trade associations, national labor
organizations, council of state governors, metalworking companies, and
educators helped to create NIMS. The effort to write skills standards and develop
credentialing and program accreditation was funded by the associations listed

below:
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« American Machine Tool Distributors Association

« Association for Manufacturing Technology

e Council of Great Lakes Governors

« National Tooling and Machining Association

e Precision Machined Products Association

« Precision Metal Forming Association

o Society of Manufacturing Engineers

o Society for Plastics Engineers

o Society of the Plastics Industry, Mold Makers Division

« Tooling and Manufacturing Association

These skills standards were developed over the past decade using focus
groups of industrial trainers, human resource managers, and skilled trades
persons. Skills standards are written with very specific performance measures.
These standards spell out various levels that individuals can attain at certain
points in their education and work experience (NIMS, 1998). Many standards
were created for various occupations in metalworking, providing the opportunity
to link curriculum directly to competencies that can be tested and measured.

NIMS primary activities include:
o developing, writing, validating, and maintaining skills standards;
o credentialing individuals to specific skills standards;

» accrediting training programs that train to the skills standards and meet
NIMS quality requirements;
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« assisting states, schools, and companies to form partnerships for skills
standards implementation, program certification, and credentialing of
participants.

NIMS standards list the common duties and describe the knowledge, skills,
and abilities needed to perform the duties well. The resulting skills standards
define what industry wants workers to know and be able to do, and defines a
skills and training framework for the metalworking industry nationwide. In many
states metalworking training programs are rewriting their curricula to bring
students up to the necessary levels to meet the skills standards, especially at
Level |, which represents entry level job standards. NIMS standards are being
introduced as benchmarks for high schools, community colleges, and vocational-
technical schools in the following states: Arkansas, Connecticut, lllinois, Indiana,
Kentucky, Massachusetts, Michigan, Minnesota, North Carolina, Ohio, Oregon,
Pennsylvania, Tennessee, Virginia, and Wisconsin.

Appendix F of this study explains the NIMS standards in detail. Table 3
ilustrates how the NIMS skills are clustered according to level and occupational

specialty.
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Business Owner, Journeyperson,

Capstone Management, Engineering Technology,
Opportunities Sales and Application Engineering
Credentialing Process — Level 3
Advanced Metal Forming | Advanced Machining
Level 3
Additional
competencies
Credentialing Process — Level 2
Stamping Operations General Machining
Level 2 Roll Forming Screw Machining
Focus topics Spinning Die Making
Slide Forming Mold Making
Brake Press Machine Building
CNC Punch Press Maintenance and
Laser Cutting Repair

Credentialing Process - Level 1

Level 1
Basic skills

Metal Forming Skills

Machining Skills

The two general categories of skills consist of machining and metal forming.

Table 3: Overview of NIMS Levels

Each category includes three skill level standards. Although the Level 1

standards are very broad and apply to many of the job specialties, Level 2 and 3
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