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ABSTRACT

A CASE STUDY ON AN ACADEMIA-INDUSTRY PARTNERSHIP TO MEET THE
EDUCATION AND TRAINING NEEDS IN A SCIENCE, TECHNOLOGY,
ENGINERRING, AND MATHEMATICS (STEM) FIELD
Under the direction o f EDWARD L. BOUIE JR., Ed.D.

The purpose o f this case study is to provide a description o f the characteristics o f
an academia-industry partnership that works together with industry to meet the education
and training needs in a Science, Technology, Engineering, and Mathematics (STEM)
field. After the launch o f Sputnik in 1957, U.S. pursued efforts to compete in STEM
fields on a global scale. In recent years, college graduates are falling short in their ability
to meet the needs o f employers that are focused on STEM. The ability to develop human
capital in support o f STEM fields is critical to the ability o f the U.S. to maintain a
competitive advantage in the current technological era.
The partnerships that exist between institutions o f higher learning and STEM
industry leaders represent a key component needed for U.S. success in maintaining
STEM dominance, and an exploration o f the characteristics that create successful
collaboration between these two key stakeholders is explored in this study. The research
contained in this dissertation consisted o f interviews, focus groups, document analysis,
gathering o f artifacts, and observations o f the partnership between a technical college and

a STEM-related industry. The academia-industry partnership explored in this study
contained the following characteristics:
1. Technical Hands-on Education and Training Responsive to a Local Industry Need
2. Written Formal Agreement with Clear Roles and Responsibilities for Each
Stakeholder
3. Involved, Experienced, and Competent Leadership and Oversight
4. Communication Ease based on Proximity, Integrity, and Relationships
5. Economy-based Vulnerabilities and Growing Pains
In light o f the results o f this study, educational leaders should connect with local
industry leaders in their community to understand the role the college can play to help
meet the STEM needs for entry-level jobs. The findings in this study are significant for
college educators, students, and STEM-industry leaders. Additional studies o f the
characteristics o f partnerships that succeed versus partnerships that fail, partnerships in
non-STEM fields, and a multiple case study on successful partnerships could provide
additional insight into academia-industry relationships.

xiv

CHAPTER 1
INTRODUCTION TO THE STUDY
Colleges often use their facilities as “living laboratories” that offer opportunities
for innovation (Feldbaum, 2009, p. 7). Technical fields, such as aerospace and
manufacturing, typically depend on higher education to provide the foundational
education and training required to meet industry demands (Felix & Pope, 2010). Industry
sectors requiring science, technology, engineering, and math (STEM) education are
increasing in demand globally, and the U.S. needs to “renew and redouble its efforts to
identify and develop domestic human capital” to meet the growing STEM workforce
requirements (NSF, 2010, p. 5).
Background o f the Study
The United States has struggled to sustain the focused emphasis on science and
engineering education that began back in the 1950s (NSF, 2010). The commitment to
STEM education has waned and contributed to the weakening o f STEM-based education
that is critical to American economic success (NAS, 2005). The shortage o f required
STEM skills is a concern of all stakeholders and emphasis on skill development and
education process presents a long term, serious concern (Crouch, Finegold, & Sako,
1999; Hogarth & Wilson, 2001; Tamkin, 2005).
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Statement o f the Problem
The reliance on postsecondary education in America has become the main
determining factor workers use to increase their employment opportunities (Camevale &
Desrochers, 2004). Higher education is an appropriate avenue to pursue personal goals
while simultaneously equipping workers to contribute to the advancement o f society
(Johnstone, 2003). There is a gap in skills between what the STEM industry needs and
what higher education provides (Nair, Patil, & Mertova, 2009; NSB, 2007; NSF, 2010;
Wellington, Thomas, Powell, & Clark, 2002). Specifically, educational institutions in the
U.S. are failing to “identify and develop our most talented and motivated students who
will become the next generation o f innovators” (NSF, 2010, p. 5). Continued failure to
prioritize development o f STEM-educated graduates will contribute to a decline in
economic growth, national security, and the U.S. standard o f living, as well as decrease
the prominence o f the U.S. education system (NSF; Spellings, 2006).
History o f the Problem
The race to space represented by the Soviet launch o f Sputnik in 1957 ushered in
an era o f U.S. prioritization o f STEM needs (NSF, 2010). For decades thereafter, the
U.S. government aggressively funded the growth and development o f STEM related
organizations like NASA and the National Science Foundation (NSF), while legislation
like the National Defense Education Act created funding through the National Defense
Student Loan Program for STEM education that dramatically increased graduates in the
STEM and other fields (Schwegler, 1982; NSB, 2007). In recent years, the ability of
college graduates to meet the needs o f industry has waned, as noted by former Secretary
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o f Education, Margaret Spellings as she stated in her Commission on the Future o f
Higher Education, noting that too many students are graduating from college and entering
the workforce without the required skill-sets to succeed (Spellings, 2006). She stated that
society depends on institutions o f higher education to provide human and intellectual
capital to serve as the basis o f creating a progressive workforce (Spellings). Educational
institutions have historically established themselves as valuable resources to help train
society’s workforce. A variety o f grants have been established in the past to encourage
partnerships between industry and organizations that serve as key enablers o f meeting
workforce needs, such as community colleges, as the Government Accounting Office
(GAO) reports that 75 percent o f contract training courses are partnerships with
community colleges (GAO, 2008). The GAO report lauded efforts that institutions like
community colleges have taken to understand the specific needs o f industry and develop
programs to meet those needs (GAO).
As industry leaders continue to compete on a global scale, 90 percent of
tomorrow’s workforce, including four million job openings for skilled laborers, will need
some type o f postsecondary education to meet the needs o f industry leaders by 2014
(Hecker, 2005; DoL, 2006). For the most part, higher education is struggling to keep
pace with the emerging industry needs, and must resort to transformational and
innovative approaches to help industry leaders meet the demands o f the changing global
economy (DoL). As machines and systems become increasingly more complex, the labor
force required to maintain them will require a high degree o f education and expertise
(Kececioglu, 1995; Spellings, 2006). Companies that stay around for the long haul will
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be those that can control the reliability o f their products (Kececioglu). Sadly, university
engineering graduates are falling short on the skills expected by leaders in the
engineering industry (Nair, Patil, & Mertova, 2009).
Current Status of the Problem
Reporting results o f surveys from 8,000 educators, students and employers, the
McKinsey Center for Government cites differing views on the extent o f the problem as
only 42 percent and 45 percent o f employers and students respectively agree that students
are adequately prepared, while 72 percent o f educators consider the preparation they
provide students to be sufficient (Mourshed, Farrell, & Barton, 2012). Mourshed and his
team also report that of the nine countries surveyed in the McKinsey Center report, 39
percent o f employers state that the lack o f adequate skills preparation is the key to entrylevel vacancies, and 36 percent o f employers attribute the lack o f preparation to
significant economic, quality, and time difficulties. Across all employment sectors,
employers are reporting a gap in education and skills that will not be remedied in the
short-term, and by 2020 is expected to create a “global shortfall o f 85 million high- and
middle-skilled workers” (Mourshed, Farrell, & Barton, p. 11). As it relates to STEM
fields, the gap in the education and training between what the STEM industry needs and
what higher education provides creates a leadership opportunity for higher education to
assist in closing the gap (Nair et al., 2009; Nazzal & Hillsman, 2010). Engineering
graduates as a whole are not graduating with required skills such as leadership training,
problem solving, decision making, and social skills required by the engineering industry
(Nair et al., 2009). College educators have a cultural, political, and economic mission to
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prepare students to successfully contribute to the workforce and higher education
institutions that produce college graduates who are not responsive to the needs o f the
marketplace ultimately fail to meet the needs o f students and the society they serve (Felix
& Pope, 2010; Camevale & Desrochers, 2004).
Nazzal and Hillsman (2010) contend that it is the responsibility o f college
educators to take the lead in establishing successful partnerships with industry leaders.
Sparks and Waits (2011) state that colleges must focus on relationships with industry that
are flexible and responsive to industry needs as they eye the global marketplace. Sparks
and Waits further contend that higher education has a unique opportunity to contribute to
the needs of the industry by ensuring that the education it provides is o f value to the
student and the marketplace.
As an example, Kececioglu (2011) from the University o f Arizona contends that
the demand for the reliability engineering discipline is very high and continuously
increasing. Reliability engineering is an engineering field that focuses on improving
work “equipment and process performance by applying reliability engineering principles,
statistical data analysis, and supporting work process” (Smith & Mobley, 2008, p. xiii).
Dr. Kececioglu (2011) estimates the salary o f engineering graduates with reliability
engineering experience as being between $12,000 to $24,000 more a year than those who
do not have this background, and that this is a reflection o f the demand and short supply.
The industry demand for reliability engineers is, also reflected by comparative data
measuring the national demand from January 2006 to January 2012. Figure 1 shows a
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continuous growth o f demand for reliability engineers ranging from .3 percent to well
over .4 percent o f all engineering job postings (3 to 4 out o f 1,000).

Job Trends from lndeed.com
— reliability engineer
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Figure 1. Percent Job Increase for Reliability Engineers
From January 2006 to January 2012
Source: www.indeed.com; retrieved June 2012 (used with permission)

Theory and Action Related to the Problem
Mutually beneficial partnerships between academia and industry can create
avenues for student training and channels for graduates to use the academic knowledge
they obtain to meet the needs o f industry leaders (Nazzal & Hillsman, 2010). Nazzal and
Hillsman also contend that collaboration permits industry to research potential emerging
areas of learning and development and serves to increase the visibility o f academia to
industry. As the industrial landscape continues to evolve, educational needs are likely to
evolve with it (Felix & Pope, 2010).
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Strategic alliances in the form o f University-Industry Research Centers and
Engineering Research Centers are increasingly becoming a part o f the university
landscape (American Association o f University Professors [AAUP], 2012). Many
colleges and universities are receiving a large percentage o f their research budget from
industry donors (NSF, 2009). Although the AAUP sees benefits for all parties concerned,
the need for specific guidance regarding the details o f academia-industry partnerships
must be explicitly stated (AAUP, 2012). Das (2012) also supports such strategic
alliances, adding that the relationships can be very beneficial to helping multiple
organizations reach common goals.
Many educators view the role o f higher education as humanistic in nature while
others see value in education contributing to the material world as a means o f solving
industry problems (Bollinger, 2003; Harkavy, 2006). Despite the opposing views on the
value o f academia-industry partnerships and educational commercialism, the potential
exists for partnerships to add value to all concerned parties (Robertson, 2006). As the
economy continues to change and industry uses more complex and sophisticated
machines and computers, the importance o f academia-industry partnerships to meet
industry demand for workers with new skills can also be expected to rise since “the
educational needs o f the population will likely change as the industrial structure evolves”
(Felix & Pope, 2010, p. 78).
Political and business leaders are recognizing that postsecondary degrees are
inadequate preparation for the workforce if the education does not match industry needs
(Sparks & Waits, 2011). The responsibility o f educational institutions goes beyond
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creating an increase in the knowledge base o f members o f society. Institutions that
choose not to focus on preparing students for the workforce run the risk o f failing “in
their cultural and political missions to create good neighbors and good citizens”
(Camevale & Desrochers, 2004, p. 39). In the past, colleges across the country have
experienced success exercising their resources and using their leadership to meet industry
needs (Feldbaum, 2009). Feldbaum goes on to state that colleges will continue to play a
strategic role in future industry partnerships, which will serve as a “gateway for the
promise o f economic opportunity and prosperity in a sustainable world” (Feldbaum, p.
27).
Nazzal and Hillsman (2010) state that nations need to utilize education and
innovation to continue to produce wealth. They discussed the benefits o f educators and
industry leaders working together, as well as some solutions to deal with some o f the
obstacles that may arise because o f the partnership. They reported that industry benefits
from access to research methods, tools, and students. Likewise, they stated that students
gained valuable experience through internships and hands-on experience, helping to solve
real-world issues. They saw the main challenges to these partnerships to be funding,
priorities, mindset, intellectual property, time, and misalignment o f goals. Finally, they
reported that utilizing government funding, research centers and small business
technology transfers could help mitigate the impact o f some of these obstacles.
Purpose o f the Study
The purpose o f this study was to conduct a case study analysis that describes the
important characteristics of an academia-industry partnership that provides education and
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training for students to meet industry needs in a STEM field. The deficit in STEM
graduates is a problem that continues to need attention due to the reality that the problem
still persists and that report recommendations still demand action and resolution
(Spellings, 2006; NSB, 2007; Fleischman, Hopstock, Pelczar, & Shelley, 2010; NSF,
2010). If America hopes to retain a competitive edge in the global marketplace, efforts to
develop human capital in STEM-related fields must be part o f the strategy (NSF, 2010).
Students in other countries are performing better than the best and brightest American
students in subjects such as math and science literacy (Baldi, Jin, Skemer, Green, &
Herget, 2007; Gonzales et al., 2008). A case study o f the characteristics used by a
successful academia-industry partnership that is meeting the workforce needs for STEM
training and education would be useful for colleges and universities that specialize in the
technical disciplines.
Theoretical Framework
In her Commission on the Future o f Higher Education, former Secretary o f
Education Margaret Spellings saw value in a system o f education that provided human
capital to the American workplace, and helped citizens learn the skills they needed to
succeed and contribute to the rapidly changing global economy (Spellings, 2006).
Becker (1993, 2008) would agree with Secretary Spellings, as he asserts that the
education and training students receive from college constitute an investment in the
human being. Becker asserts that the investment in human capital is realized as it
produces productivity in the workplace.
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Becker’s (1975) theory o f human capital states that “activities that influence
future monetary and psychic income by increasing the resources in people” (p. 9) are
referred to as “investments in human capital” (Becker, 1993, p. 11). Psychic income,
also known as intellectual capital, is defined as “knowledge that can be turned into value”
(Edvinsson, Skandia, & Sullivan, 1996, p. 333). Becker (1975) surmises that the
investment in the human being can be in the form o f improving a skill, increasing the
knowledge base, or an investment in the health o f a person that might increase their
ability to earn income or increase productivity. Mankiw (2007) ties the increase in
human capital investment directly to education as he states that:
Human capital is the accumulation o f investments in people. The most
important type o f human capital is education. Like all forms o f capital...
[human capital] represents an expenditure o f resources at one point in
time to raise productivity in the future, (p. 415)
Becker and Mankiw assert that institutions that provide education that is relevant to
industry needs can expect to receive a corresponding return on that investment when the
graduate enters the workforce as the academia-industry partnership bridges the gap
between what industry needs and what educational institutions provide.
Research Question and Procedures
The research question for this study is: What characteristics are important in an
academia-industry partnership designed to address the gap between the education and
skills that STEM graduates receive from a college education and what industry leaders
expect from graduates? Given the research purpose o f exploring the gap between what
colleges teach and what industry leaders require to meet industry demand for STEMrelated education and training, a case study employing the methods o f interviews,
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document analysis, and observations was conducted using an existing academia-industry
partnership currently collaborating to meet industry needs for STEM-related education
and training. The researcher identified a current academia-industry partnership that is
successful at addressing the needs o f a STEM-related industry, as evidenced by the
existence o f programs and processes identified in institutional literature. Through a
process of interviews, document analysis, and observations, the researcher collected the
data required to perform the case study. After the data was collected, organized, and
transcribed, content analysis was conducted to identify patterns and themes to describe
the process o f collaboration between the academic institution and STEM-related industry
(Creswell, 2007).
Significance o f the Study
This study describes the characteristics that an academic institution utilizes to
collaborate with local industry leaders to ensure that the education provided is effective
in meeting STEM industry needs. Higher education would benefit from the research
proposed in this study by gaining a better description o f the leadership role that can be
taken to ensure that their education and training is relevant to what the STEM industry
needs. Students would benefit by a having a description o f the processes an academic
institution might have in place to help them become marketable for available STEMrelated jobs. STEM-industry leaders would benefit by gaining insight into the methods
and processes that are important when collaborating with academic institutions. A case
study of an academia-industry partnership that is meeting the industry need for STEM-
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related workforce needs can describe characteristics that could be used for other
academia-industry relationships.
Uniqueness and Contribution to Knowledge, Theory and Practice o f the Study
The research is unique in that it is specifically tailored to an academia-industry
partnership related to STEM education. The use o f a case study provided a thick, rich
description of the academia-industry partnership studied, and identified multiple streams
o f data and information (e.g. interviews, document analysis, observations, etc.) for
analysis and review. The results o f this study contributed to the body o f knowledge by
providing a description o f how the selected academia-industry partnership collaborated to
meet the emerging needs o f industry leaders, while at the same time ensuring the viability
and relevancy of the education provided to students. This research also provides a
practical way to translate Becker’s (1978) human capital theory from the pages o f
literature to the streets o f the colleges and industry that depend on the execution o f this
theory for relevancy and survival.
Limitations and Delimitations o f the Study
A factor that might affect the study results that was beyond the control o f the
researcher is the bias associated with the fact that the researcher currently works for a
university that has a collaborative relationship with local industry. Additionally,
interviewee responses could have been influenced by interviewee personal bias. Factors
that could affect the study results that were within the control o f the researcher is that the
selected case is based upon criteria established in the NSB (2007) STEM Action Plan and
the researcher excluded science, engineering, and mathematics related partnerships and
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focused on a partnership pertaining to technology. The selected site was an institution o f
higher education that the researcher identified as having a partnership with a STEMrelated industry.
Assumptions and Parameters
The researcher assumed that participants answered each question accurately. The
researcher also assumed that all documents analyzed reflected current policies and
practices regarding the nature o f collaboration efforts between the academic institution
and the industry organization. The researcher focused on a single college-industry
partnership that provided specialized training to meet the industry needs for STEMrelated education and training as stated in institution literature.
Definitions o f Terms
STEM-related degrees consist o f science, engineering, mathematics, various technology
degrees (computer, information, structural) (Atkinson & Mayo, 2010).
STEM-relatedfields are defined by occupations that include, but are not limited to
physicists, chemists, scientists, engineers, technicians, and mathematicians (Atkinson &
Mayo; Spellings, 2006).
Academia-industry partnerships involve collaboration between an academic institution
and STEM workforce industry possessing mutually beneficial expertise and resources
working together to achieve mutually beneficial goals (Robertson, 2006; Gurley, 2001).
Summary
Chapter 1 o f this dissertation identifies the problem o f the gap in knowledge and
training that the STEM industry needs that are not being met by institutions o f higher
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education. The history o f the problem is discussed as well as the status o f the problem
that shows that the gap in knowledge still exists and that current efforts to close the gap
have not been successful. An example o f a STEM-related industry need in the area o f
reliability engineering shows the continued existence o f the stated problem. The theory
and action related to the problem is academia-industry partnerships, and the ability of
collaborative efforts among stakeholders is important to closing the gap between the
specialized training and preparation industry needs and the education that colleges
provide. The theory o f human capital theory was introduced as the proper framework o f
the study. The procedures and approach using a case study analysis were also listed in
Chapter 1, along with the significance and uniqueness o f the study being one to describe
the characteristics of a STEM-related academia-industry partnership. The limitations and
delimitations were discussed, along with the assumptions and parameters associated with
using a single site affiliated with STEM education and industry. Chapter 1 concludes
with the definition o f key terms associated with the dissertation topic. Chapter 2 provides
a theoretical framework as well as a review o f related literature.

CHAPTER 2
REVIEW OF RELATED LITERATURE
The future leadership o f the U.S. in the global economy is directly tied to the
ability o f our nation to compete with the global economy in areas related to Science,
Technology, Engineering, and Mathmatics (STEM) fields (NSB, 2010). The role that
STEM innovation plays is important and is credited with helping to grow the U.S.
economy by 75 percent since WWII, an increase in productivity growth by 55 percent
from 1959 to 2005, and driving up per-capita income growth by 90 percent (Atkinson,
2010; Glassman, 2010; Helpman, 2004; Jorgenson, Ho, & Stiroh, 2007). Acquiring
strong technical and professional skills is also key to helping college graduates make a
solid transition from institutions o f higher education to the labor force (Marshall &
Tucker, 1992). A renewed comittment to excellence and innovation in STEM education
is key to success in STEM innovation, and the ability o f national stakeholders to create
comprehensive sustained relationships is key to the N ation’s ability to succeed (NSB,
2010). Innovations that generate technological advancements for industry leaders are
needed and contribute to creating the job opportunities needed for continued and
sustained economic growth (NSB).
Loss o f focus at the early stages o f education create the skill shortage seen at later
stages when students go to college and enter the jo b market (Fleischman, Hopstock,
Pelczar, & Shelley, 2010). The measurements o f performance in mathmatics and science
literacy continue to show that 15 year old students in the U.S. display trends at or below
the average o f Organization for Economic Cooperation and Development (OECD)
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countries on the literacy scale (Fleischman et al., 2010). Educational institutions at every
level must continue to innovate so that students obtain the education and skills required to
realize the benefits o f a college degree (Spellings, 2006). The success o f U.S.institutions
o f higher education to help students smoothly transition into the technical and
professional careers o f tomorrow is linked to the ability to create “a system that embraces
the great majority of our students and prepares them to become productive membrs of
what could be— but certainly is not now— the most capapble front-line work force in the
world” (Marshall & Tucker, p. 208).
Current trends in education suggest that the gap that exists will not improve as 47
percent o f undergraduate students in China, 38 percent in South Korea, 25 percent in the
European Union, and only 16 percent in the U.S. select STEM disciplines as their
primary field o f study (NSB, 2010). U.S. deficiencies in the STEM education pipeline
continue further down the educational trail as over 33 percent o f all STEM doctoral and
57 percent o f STEM postdoctoral participants are foreigners currently on temporary visas
(NSB). On the surface, U.S. citizen deficiency in advanced STEM degrees may not
appear to be a problem unless consideration is given to the possibility o f the foreign
STEM talent from countries like India or China returning to their home countries to
support growth in their native universites and technological industries (Atkinson &
Mayo, 2010). Atkinson and Mayo go on to further state that trends from 1990-2007
suggest that the shortage created by the education pipeline contributed to a corresponding
shortage in the STEM workforce as STEM jobs grew at a rate o f 3-4 percent while STEM
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degrees added to the economy only grew by 2 percent. By 2014, the Department o f
Labor estimates that nearly four million new career opportunities will exist in the U.S.,
and the majority o f those will be in STEM fields related to the engineering, medical,
computer technology, and mathematics careers (Crouch, Finegold, & Sako, 1999;
Hecker, 2005; Hogarth & Wilson, 2001; Spinks, Silbum, & Birchall, 2006; Tamkin,
2005). Additionally, projections in Figure 2 from the U.S. Bureau o f Labor Statistics
show that the increase in science and engineering (S&E) jobs will be double that o f all
other occupations for the period o f time from 2006-2016 (NSB, 2010).
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Figure 2. Bureau o f Labor Statistics Employment Projections as
a Percentage o f 2006 Employment for 2006-2016
Source: NSB, 2010, Science and Engineering Indicators (used with permission)

History o f STEM Education Shortage
The Soviet launch of Sputnik in 1957 spurred U.S. interest in focusing on
leadership and innovation in engineering and science (NSF, 2010). The focus and
dedication to STEM education remained strong for decades, but has begun to begun to
fade in recent years, threatening educational success that is critical to America’s economy
(NAS, 2005). The National Science Board (NSB) is at the forefront o f addressing the the
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need for the United States to spend more time addressing the production o f STEM
innovators and not relying on importing STEM-based talent from abroad (NSB, 2007).
The NSB (2010) defined STEM innovators as “those individuals who have developed the
expertise to become leading STEM professionals and perhaps the creators o f significant
breakthroughs or advances in scientific and technoligical understanding” (p. vii). The
ability of the U.S. to contribute STEM-educated professionals capable o f meeting
industry needs is vital to our future economic success and a critical component to
maintaining the current U.S. standard o f living (NSB, 2010).
The review o f literature contained in this dissertation discusses the impact o f the
shortage o f STEM education on related industry needs. The different theoretical
approaches pertaining to the purpose o f higher education were also addressed, including
literature discussing how the theory o f human capital is a suitable theoretical framework
for shortage o f STEM education. Literature on academia-industry partnerships was
reviewed as well, to include the history, value, benfits, and disadvantages associated with
the collaborative relationships. Finally, examples o f successful academia-industry
partnerships was reviewed along with the financial and policy considerations that must be
taken into account to support academia-inudstry collaboration.
Impact o f STEM Education Shortage on Engineering
The field o f engineering is critical to STEM innovation (NSB, 2010).
Engineering graduates are receiving significant attention for their education and training
that is not meeting the expectations o f the engineering industry (Nair, Patil, & Mertova,
2009). Universities are falling short o f teaching engineering students the skills that they
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need to operate in the global marketplace (Patil, 2005; Radcliffe, 2005; Wellington,
Thomas, Powell, & Clark, 2002). The lack o f education and skills related to everything
from dealing with different cultures to “communication, decision-making, problem
solving, leadership, emotional intelligence and social ethics” (Nair et al., p. 131) are
lacking in engineering graduates and these skills are essential for navigating the global
landscape (Wellington et al., 2002).
The ability to produce engineering graduates with the required skill-sets that
industry requires has a direct impact on the success and prosperity o f the society in which
the engineer will be employed (Nair et al., 2009). Countries that have seen success with
merging industry needs with the educational curriculum have been proactive in devising
criteria for universities to follow (e.g. The U.S. has the Accreditation Board for
Engineering and Technology (ABET) standards) (Nair et al.). The field o f engineering is
known by fostering progressive advancements in technology, and there are industry
expectations that graduates will be prepared for such advancements (Patil, 2005;
Radcliffe, 2005; Wellington et al., 2002). As the demand for engineers continues to
grow, the engineering industry can ill-afford a corresponding skills-deficit from
engineering graduates (Crouch, Finegold, & Sako, 1999; Hogarth & Wilson, 2001;
Spinks et al., 2006; Tamkin, 2005).
There are several studies (Evans, Beakley, Crouch & Yamaguchi, 1993; Keenan
1993, Fraser, 1994; Lang, Cruse, McVey, & McMasters, 1999; Meier, Williams, &
Humphreys, 2000; Scott & Yates, 2002) that have attempted to capture the desired
competencies industry leaders expect from engineers, but the common themes appear to
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be a balanced mixture o f “the science o f engineering” in terms o f “mathematical and
scientific tools used to solve engineering problems” and “the practice o f engineering” as
demonstrated by the ability to recognize and navigate solutions to practical real-world
issues (Martin, Maytham, Case, & Fraser, 2005, p. 168). Engineer education shortfalls
have primarily been in areas related to “work in multi-disciplinary teams, leadership,
practical preparation, and management skills” (Martin, et al., p. 167). Nair and associates
(2009) also noted shortcomings in engineering preparation in important areas necessary
to work in the global economy, including “communication, decision-making, problem
solving, leadership, emotional intelligence, social ethics skills as well as the ability to
work with people o f different backgrounds” (p. 131).
As the industry need for engineers continues to change, educational institutions
have not aggressively altered their path o f preparing engineering graduates since the
1950s (Lang et al., 1999). Lang et al. state that government investment in engineering
education after World W ar II resulted in a change in engineering education focus, as
more attention being paid to the science o f engineering more than the practical
application o f engineering principles. The Grinter Report (1956) is often cited as the
originator of this change in focus, as it called for more emphasis on theory instead of
practical application. The change in focus resulted in engineers who worked well within
the halls of academia, but had little to no engineering experience in the workplace (Lang
et al., 1999). Engineering education is increasingly being seen as being resistant to
change and has been referred to in some circles as an artifact (Dym, 2004; Stefik &
Conway, 1982)
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Overall, the 1990s saw an increased trend in engineering programs at the
undergraduate level focusing more on outcome-based education (Martin, Maytham, Case,
& Fraser, 2005; Shaeiwitz, 1999). In 1996, the Accreditation Board o f Engineering and
Technology (ABET) Engineering Criteria (EC) became fully operational with the goal o f
assisting stakeholders in engineering graduates with an opportunity to work together to
achieve mutually beneficial outcomes for educational institutions and the engineering
industry (Lattuca, Terenzini, & Volkwein, 2006). A focus on outcomes is generally
recognized as the best way o f ensuring that formal education is designed to meet the
needs o f industry leaders (Martin et al., 2005). ABET advanced a set o f objectives and
outcomes for engineering graduates to achieve, but ultimate progress in helping educators
meet the objectives o f the engineering industry will only come as educators and
practitioners work together to more clearly define the changing needs o f the engineering
profession (Dym, 1999; 2004). ABET criteria focus on outcomes could be the right
direction to proceed to make engineering education more in line with industry
expectations, but the end may not justify the means if care is not given to ensure the path
ahead does not create more problems than it fixes (Dym, 2004; Prados, 1998, 2003).
Recently, the University o f Georgia took a step in adjusting their engineering programs to
meet increasing workforce demands as the state Board o f Regents approved expanding
the number o f engineering degrees offered by the university (Diamond, 2010). The rapid
changes in the global economy make it clear that 21s' Century engineers need a more
diverse range o f skills beyond math and science, and emphasis on non-technical skills
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broader in scope than technical competence will be important to navigating the future
global landscape for the engineering discipline (Nguyen, 1998).
Example o f Emerging STEM Need: Reliability Engineering
The engineering industry in particular expects graduates to have the requisite
skills required to succeed in the workplace (Radcliffe, 2005). The specific field o f
reliability engineering requires graduates to possess a multi-disciplinary set o f skills
essential in helping industry leaders achieve cost effective equipment operations (Smith
& Mobley, 2008). The field o f reliability engineering focuses on improving work
“equipment and process performance by applying engineering principles, statistical data
analysis, and supporting work process to provide engineered solutions to complex
equipment problems” (Smith & Mobley, 2008, p. xiii). Robert Heath, Principal Engineer
for Reliability-Centered Maintenance at an Engineering Research Center in the
Southeastern U.S. stated that Reliability trained engineers serve as a vital link between
the equipment design engineers and equipment maintainers by providing feedback
important to redesign efforts (R. Heath, personal communication, September 7, 2010).
The specialty area o f reliability engineers requires that engineering graduates be properly
trained to accomplish their jobs, and few colleges and universities provide the specialized
education and training that the engineering community needs (Smith & Mobley, 2008).
Reliability engineers specialize in ensuring that machines and equipment accomplish a
desired action under predetermined parameters for a defined period in accordance with
user expectations (Moubray, 1997; Smith & Mobley). Kececioglu (2011) from the
University o f Arizona contends that the demand for the reliability engineering discipline
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is very high and continuously increasing. Specifically, industry demand for reliability
engineers is high and continuing to grow and there are very few universities collaborating
with the engineering industry to meet the growing demand (Kececioglu). Kececioglu
estimates the salary o f college engineering graduates experienced in reliability
engineering as being between $12,000 and $24,000 a year more than those that do not
have this background, and that this is a reflection o f the demand and short supply. The
industry demand can also be seen from comparative data measuring the national demand
for reliability engineers from January 2006 to January 2012. Figure 3 shows continual
growth from .3 percent o f all engineering job postings to nearly .5 percent (3 to 5 per
1,000) from January 2006 to January 2012.
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Additionally, industry demand can also be seen from comparative data measuring the
percentage growth of jobs for reliability engineers from January 2006 to January 2012.
Figure 4 shows an overall continuous trend o f growth during the timeframe measured.
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Furthermore, industry demand can also be seen from trend data o f the salary index for
reliability engineers from January 2006 to January 2012. Figure 5 shows a steady but
continuous upward trend for the salary index o f reliability engineers from July 2010 to
April 2012.
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National Salary Trend from lndeed.com
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Figure 5. Salary Index for Reliability Engineers from July 2010 to April 2012
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Indeed.com (2012) also posted the cities with the most demand for reliability engineers.
Atlanta, Georgia ranked #8 out o f the top 14, but no colleges in the state o f Georgia
currently offer degrees in Reliability Engineering at any level.
The University o f Central Florida has validated the value o f adding this
disciplined engineering approach to their curriculum, but are slow to modify the
curriculum to help meet industry demands. Yuan and Hong (2006) documented the
University o f Central Florida’s study to explore the benefits o f adding reliability theory
and testing to the Department o f Electrical and Computer Engineering curriculum. The
objective was to see if there were any advantages to extending the current curriculum o f
semiconductor device physics, fabrication, and measurement. The study concluded that
adding reliability theory and testing to the curriculum made the courses more interesting
and stimulating to the students, allowed them to gain insight into device reliability, and
helped better prepare students for job hunting or pursuing advanced education or research
(Yuan & Hong, 2006).
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Theoretical Approaches
The purpose and mission o f higher education is often debated as there are some
that see the role o f colleges and universities as humanistic in nature, teaching humans
how to care for and understand each other better, while others view the role o f educators
as contributing to the materialistic nature o f human-kind by applying knowledge to
solving real-world problems (Bollinger, 2003; Harkavy, 2006). Harkavy contends that
educational institutions need to focus on preparing students to contribute positively to a
democratic society. He asserts that the process o f schooling is designed to promote social
justice and democracy, and that universities are considered failures if they fail at doing
this task, regardless o f what else they succeed in. Robbins (1963) has long asserted that
the goal o f higher education is not to provide practitioners for the workforce, but rather
graduates that will reflect the culture and standards o f behavior specific to the culture in
which they live. Public education that is geared towards accomplishing any objective
outside o f contributing to “civic humanism” is construed as negative (English, 2010, p.
2). As colleges and universities work within the auspices o f the community, they can
fulfill their democratic mission as they simultaneously address problems in their local
communities (Bok, 1990; Harkavy, 2006). In instances where there is a gap between
what students are studying and the knowledge required to address community problems,
a partnership between the educational institution and community-based industry leaders
may prove to be beneficial for both parties (Nazzal & Hillsman, 2010).
One o f the key concerns for those who are against policies that encourage
academia-industry partnerships is that institutions o f higher learning are placed on a
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slippery slope that is equivalent to “hijacking the American Education system” (Emery &
Ohanian, 2004, p. 1). Considering that college and universities have historically focused
on a more liberal arts agenda, consideration o f the role o f higher education plays in
advancing economic development can be a difficult hurdle for academic purists (Sparks
& Waits, 2011). Kumashiro (2008) characterized proponents o f academia-industry
partnerships as being on the political right and focused on preserving “economic
privilege” (p. 10). Schools are merely seen as a form o f capital used to maintain the
power of the existing cultural elite (Bourdieu, 1984). The politics and subsequent
policies o f advocates o f academic commercialization are viewed as supporting human
advancement through education by focusing on developing skills that contribute to
entrepreneurial and economic progress (Harvey, 2009). Ultimately, advocates o f policies
that are in favor of academia-industry and educational commercialism create the
perception o f allowing their focus on the progress o f the market economy to take
precedence over education purely for the sake o f producing responsible citizens and
advancing democratic ideals (Giroux, 2004).
Proponents o f academia-industry partnerships are often referred to as neoliberals,
and are characterized as being married to the notion that all political, social, and
economic decisions are driven by a profit motive (Giroux, 2005). Giroux (2005) goes on
to state that neoliberal policies are seen as destructive to the very young people that are
the primary target o f post-secondary educational institutions, and are blamed for
destroying the hope the younger generations have for a better future. The neoliberal belief
that profit-generating enterprises define democracy and that citizenship must be directly
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linked to commercialism directly supports policies that have a detrimental effect on the
country by minimizing government control and regulatory power while at the same time
surrendering the welfare of the country to the hands o f selfish corporate interests (Peters
& Fitzsimmons, 2001). Neoliberal policies are seen as counterproductive to the efforts o f
educational institutions that strive to create a generation o f critical thinkers, and are seen
by some as actually eliminating “the very possibility o f critical thinking, without which
democratic debate becomes impossible” (Buck-Morss, 2003, pp. 65-66).
Despite the venomous indictment o f capitalism by liberal ideology, there are other
perspectives that believe democracy, as practiced in the U.S., was founded upon
capitalistic principles (Ladson-Billings & Tate, 1995). Specifically, Ladson-Billings &
Tate assert that capitalism was prevalent in early American society in the form of
property rights and ownership, and explicitly and implicitly linked to educational quality.
Former Secretary o f Education Margaret Spellings, in her Commission on the Future o f
Higher Education, saw value in a system o f education that provided human capital to the
American workplace, and helped citizens learn the skills they needed to succeed and
contribute to the rapidly changing global economy (Spellings, 2006). Becker (2008)
would agree with Secretary Spellings, as he asserts that the education and training
students receive ffom college constitute an investment in the human being. Becker
asserts that the investment in human capital is realized as it produces productivity in the
workplace.
Part o f National Science Foundation’s (NSF) plan to address the shortage o f
STEM education is for legislatures to charter a council for STEM education (NSB, 2007).
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The council would consist of multiple organizations including higher education and
business and industry leaders (NSB, 2007). The proposed makeup o f the council can be
seen in Figure 6.

Figure 6. Potential Membership o f the National Council for STEM Education
Courtesy: National Science Foundation (used with permission)

Human Capital Theory
Becker (1975) states that “activities that influence future monetary and psychic
incomes by increasing the resources in people are referred to as investments in human
capital” (p. 9). Becker (1975) surmises that the investment into the human being can be
in the form o f improving a skill, increasing the knowledge base, or an investment in the
health o f a person that might increase their ability to earn income or increase
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productivity. Becker (1993) is careful to state that he does not consider the monetary
values associated with human capital to be superior to the non-monetary incentives.
An investment in human capital can take the form o f any action or activity that
increases the confidence o f a person in an attempt to increase their value and level of
productivity to an organization (Leeds & von Allmen, 2005). Mankiw (2007) ties the
increase in human capital investment directly to education as he states that:
Human capital is the accumulation o f investments in people. The most
important type o f human capital is education. Like all forms o f capital...
[Human capital] represents an expenditure o f resources at one point in
time to raise productivity in the fiiture. (p. 415)
Leeds and von Allmen (2005) conclude that a person that can raise their confidence can
also increase their output to an organization, which can lead to the ability to earn a larger
income.
The two most noteworthy pioneers o f the human capital theory, Becker and
Mincer, also consider the theory to be based upon a series o f variables, to include age,
years o f schooling, and experience (Ileanu & Tanasoiu, 2008). Frank and Bemanke
(2007) also see human capital as the cumulative effective o f multiple inputs on an
individual, and describe the theory as “an amalgam o f factors such as education,
experience, training, intelligence, energy, work habits, trustworthiness, and initiative that
affect the value o f a worker’s marginal product” (p. 405). Mincer (1958) goes as far as to
say that the productivity o f an organization can be divided into sections where people
with the most education and training will provide a different level o f productivity than
those who are in the “non-human capital” category (p. 299). Mincer ties greater increases
in employee earnings and organizational productivity to a corresponding investment in
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human capital and reaches the same conclusion as Becker (1993) that highly skilled and
educated people tend to earn higher wages than those that are unskilled and uneducated.
The U.S. will need to focus considerable effort on development o f human capital
to maintain a global advantage in the STEM industry (NSB, 2010). The NSB (2010)
goes on to further state that the U.S. ability to identify and cultivate human capital in
STEM fields will be important to creating a better quality o f life and improving the job
market for American citizens. Identifying and developing U.S. based talent is more
important now than ever, as “33 percent o f all U.S. STEM doctoral students in U.S.
universities are foreign students on temporary visas and 57 percent o f U.S. post-doctoral
fellows in STEM fields hold temporary visas” (NSB, 2010, p. 8). Adam and Diamond
(2002) assert that society as a whole, along with its citizens, will be improved as “our
colleges and universities, along with other sectors, fulfill their roles in enhancing
society’s human capital” (p. 29).
History o f Legislation on Academia-industry Partnerships
Landmark legislation has been instrumental in laying the groundwork for creating
an environment o f success for academia-industry partnerships. The Morrill Act o f 1862,
known also as the Land Grant College Act, laid the original foundation for institutions of
higher education to tailor the education students received to the needs surrounding
community (Morrill Act, 1862). A second version o f the Morrill Act, the Agricultural
College Act o f 1890, made provisions to ensure black institutes were included in
provisions of the original legislation, opening educational benefits to black students
(Morrill Act, 1890). Nearly a century later Congress enacted the Bayh-Dole Act o f 1980
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to continue to encourage collaboration between commercial and non-profit organizations
and allow inventions made through the collaborative process to be used for the public
good (Bayh, Allen, & Bremer, 2009; Robertson, 2006). The advantages o f this key piece
o f legislation span multiple arenas. The Act provided legal provisions that benefit
academia, industry, the public, and states, as universities partnered with industry to
translate research results into products for the public (Technology Transfer, 2006).
According to Robertson (2006), one o f the key components o f The Bayh-Dole Act is that
it identified the characteristics o f successful academia-industry partnerships. She also
stated that another advantage o f this legislation allows research institutions to retain the
rights to discoveries made through federally funded research. Robertson’s study also
identified potential risks associated with this new direction, including the possible
compromise o f academic integrity. Her findings included recordings o f both successful
and unsuccessful academia-industry partnerships, and suggest the need for both sides to
be aware o f the needs, constraints, and concerns o f each other. This research suggests
that both colleges and industry have potential benefits in these partnerships.
Although the Bayh-Dole Act o f 1980 is the undisputed landmark legislation in
academia-industry partnerships, there are other key pieces o f legislation that have been
passed since then that continue to influence the changing landscape o f the
commercialization o f education. Although seemingly unrelated, the Digital Performance
in Sound Recording Act o f 1995 actually played a role in laying the foundation for
commercialization o f educational expertise by enacting federal legislation to protect
intellectual property. At its core, this Act made circumventing the protocols of the music
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industry by using technology illegal, thereby ensuring continued protection afforded by
copyright laws (Slaughter & Rhoades, 2004). Following this act was the
Telecommunications Act of 1996, which deregulated technology and business
monopolies and created better cooperation between public and private entities (Slaughter
& Rhoades). Slaughter and Rhoades contend that this legislation was critical as it helped
advance the commercially using copyrighted information for educational causes. Finally,
the Technology, Education, and Copyright Harmonization Act o f 2002 empowered
colleges and universities by supporting their right to manage and control the use o f
copyrighted educational materials in the commercial sector (Slaughter & Rhoades).
Value o f Academia-industry Collaboration
Becker (1993) considers “education and training” to be “m ost important
investments in human capital” (p. 17). Higher education has a unique opportunity to
contribute to the needs o f the industry by ensuring that the education it provides is of
value to the student and the marketplace (Sparks & Waits, 2011). Reliance on
postsecondary education in America has become the main determining factor workers use
to increase their employment opportunities (Camevale & Desrochers, 2004). Nazzal and
Hillsman (2010) assert that academia and industry collaboration can create training
environments beneficial to students as it creates opportunities for students to utilize their
newfound skills and knowledge in the workplace. Collaboration gives industry leaders
the opportunity to look for new avenues o f research and simultaneously allows industry
leaders a chance to observe the type o f research taking place on college campuses
(Nazzal & Hillsman). The technological workplace in today’s economy depends on the
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education system beginning at the high school level and continuing into college (Becker,
1993). In the past, Mincer is on record as stating that the overall investment in on-the-job
training is comparable to the monetary investment in preparing graduates for jobs via the
education system (Becker, 1993). College graduates are not ready for the workforce right
out o f school, and often have to rely on on-the-job training to close the gap created by the
lapse in education (Becker, 1993). Factors such as “globalization, innovation, and
competition” are causing companies to be replaced at a rapid rate and progressively
changing the workplace jobs graduates are expected to fill (Baumol, 2007; Sparks &
Waits, 2011, p. 7). Colleges and universities must work together with industry leaders to
“offer real-world curricula to ensure that the skills being taught are precisely those that
the industry needs” (Sparks & Waits, p. 17).
Impact on Higher Educational Leadership
Although there are multiple roles and functions that play out in academia-industry
partnerships, educators are ultimately responsible for taking the lead in forging
partnerships with local industries to meet its emerging needs (Nazzal & Hillsman, 2010).
Historically, colleges have not shirked from this responsibility, but rather have been at
the forefront o f leading this effort for the past 25 years, especially in information and
technology industries (Camevale & Desrochers, 2004). University leaders understand
that colleges have a huge impact on the workforce that empowers today’s industries, and
are in a crucial position to provide leadership in this arena (Feldbaum, 2009).
Higher education institutions also have an obligation to ensure that the education
provided will be relevant to contributing to the goals o f a capitalistic society (Johnston,

35
2003). Academia and industry partnerships present an opportunity for colleges and
universities to maximize their contribution to society by educating future workers to meet
emerging industry needs (Camevale & Desrochers, 2004). Felix and Pope (2010) state
that colleges will continue to be an important resource for industry and the increase o f
companies using contract training with local colleges will continue to be in demand.
Community colleges in particular, with their local and regional relationships with
community labor forces, and their ability to be responsive to emerging industry needs, are
in a unique position to bridge the gap between what industry leaders require and what
educational institutions can provide (Feldbaum, 2009). The leadership role that
community colleges are in position to assume is vital in ensuring that industry leaders do
not fall short of their requirement to maintain a skilled and trained workforce, and can
also prove to be instrumental in fostering economic development efforts for the
communities in which the colleges and industry exist (Feldbaum, 2009). Community
colleges can connect emerging industry needs to course and certification offerings to
promote careers in the areas where industry leaders most need to increase their workforce
(Feldbaum, 2009).
Practices that promote continued collaboration between academic institutions and
industry in areas involving research and other emerging needs will help ensure the
viability o f universities while at the same time empower the U.S. to obtain and maintain
leadership in important areas (Spellings, 2006). Even Harkavy (2006), who argues on
one hand that university leaders should not concern themselves solely with helping
students obtain skills and credentials to further their careers, concedes, on the other hand,
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that universities need to concern themselves with enabling students to become positive
contributors to a democratic society. The democratic society that the U.S. operates under
has its origins in capitalistic principles as much as it does on principles o f human rights,
and policies and practices that enable collaboration between these two entities will further
the cause o f democracy (Ladson-Billings & Tate, 1995). Felix and Pope (2010)
specifically suggest that since colleges will continue to be an important resource for
industry, industry leaders need to continue to increase their use o f contract training with
local colleges.
Impact on Industry Leaders
Businesses are not getting the skills they need to fill necessary jobs as college
graduates are increasingly lacking the skills required to meet industry needs (Sparks &
Waits, 2011; SHRM, 2008). An example would be the nursing industry that, according
to 2010 statistics are facing shortfalls ranging from 200 in the state o f Alabama to over
47,000 in California (TFAH, 2010). Shortfalls in good paying nursing jobs contributes to
the paradox o f increasing industry needs being m et with degree holding graduates
continuing to work in jobs that require low skills (HEAW, 2010). Figure 7 shows that
approximately 33 percent of U.S. college graduates are working at skill levels well below
their educational qualifications, and shows that the average o f Americans age 25-29 that
are working at a low skill level is greater than the Organization for Economic Co
operation and Development (OECD) average (OECD, 2010).
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Industries experiencing fast growth would likely be responsible for providing a large
percentage o f job opportunities and be key players for financial growth and prosperity for
the community that they operate within (Felix & Pope, 2010).
There are certain segments o f society that depend on community colleges
providing the labor pool that they use (Felix & Pope). Community colleges can provide
needed education, up to and including an associate degree, for fields such as financial
services, retail businesses, and trade industries (Felix & Pope). Vocational training to
meet industry needs for professions such as welding, heating and air conditioning
installation and maintenance, construction workers, or plumbing, are very important, and
can often be achieved at the high school or community college level (Felix & Pope).
Jobs that do not require a full bachelor’s degree are forecasted to increase by 15 percent,
while those that require skills obtained from a four-year degree m ay grow by as much as
20 percent (Camevale& Desrochers, 2004). The price to be paid for delivering the
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education to industry leaders may be high, but the failure associated with not providing
the needed training may be more costly (Camevale & Desrochers).
America desires to maintain a competitive edge in the global economy, and
failure o f educational institutions to contribute the skills, training, and education needed
by industry leaders could severely jeopardize the ability o f our nation to meet the
changing standards required to compete successfully (Camevale & Desrochers). If
educational institutions fail to collaborate with industry leaders to remedy the shortage o f
talent need by industry leaders, the United States stands to have a shortfall o f 3 million
postsecondary degrees required to meet workforce requirements (Camevale, Smith &
Strohl, 2010; Sparks & Waits, 2011). The United States continues to lead the way
economically on the global scale, but substandard performance on international measures
o f the quality o f U.S. education lead many to believe that our top-tier status may soon
become yesterday’s news (Camevale & Desrochers, 2004). As the global society
continues to place a priority on issues such as cleaner environments, alternate forms o f
energy, and energy conservation with regards to building and construction, colleges may
find themselves being the focus o f providing the help industry leaders are seeking
(Feldbaum, 2009). Feldbaum goes on to say that many o f the current job requirements,
and the jobs that industry leaders anticipate will be in demand, are jobs that require an
educational level somewhere between a high school diploma and a four-year degree.
Although academia-industry partnerships have definite advantages, some disadvantages
include conflict o f interests, unclear roles, and cultural misunderstandings (Grasman,
Belarbi, Saygin, & Baghli, 2008; Robertson, 2006). Cultural misunderstandings can also
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occur between college and industry, and can manifest themselves when establishing
partnerships between different countries (Grasman et al.). These challenges can be
overcome as long as all involved parties do the necessary work to mitigate the potential
shortfalls and ensure all interests are being met and all concerns are addressed (Grasman
et al.; Robertson, 2006).
Impact on Students
The ultimate test on whether or not the education a student receives is relevant
should be the applicability of the skill-sets the student leams to the labor market
(Kauffman et al., 2012). It is important for colleges and universities to measure their
effectiveness, and one way to accomplish this goal is to understand which colleges are
better at preparing their students for entering the jo b market (Kauffman, Litan, &
Wildavsky, 2012). Kauffman and colleagues (2012) also assert that states need to place
an emphasis on collecting data that shows the relationship between the education a
student receives and how it translates to the students' success in the obtaining a job.
Kauffman and associates (2012) go on to further state that colleges and universities will
be more accountable to the public for the programs they provide and the relevancy of
those programs to the job market if success measures relating to student learning and
labor market success are maintained.
An increasing number o f stakeholders are recognizing that the success o f college
graduates cannot be dissociated with industry requirements if true economic growth and
recovery is to be achieved (Sparks & Waits, 2011). If colleges were preparing students in
accordance with industry needs, the rate o f unemployment in the U.S. might be closer to
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6.5 percent, not 9.6 percent, where it currently stands (OECD, 2010). All stakeholders,
including school administrators and faculty members as well as employers and industry
leaders, must embrace their responsibility to prepare graduates so that the education they
receive will immediately translate into opportunities and jobs that will equip “workers
with the skills they need to thrive in the 21st century” (Sparks & W aits, 2011, p. 41).
Examples o f Academia-Industry Partnerships
The health care industry is one o f the many that has experienced substantial
benefits from collaborative relationships with institutions o f higher education (Hahn et
al., 2009). Traditionally, health care has been a very stable job market, and this industry
is forecasted to experience continued increases in demand, and is one area where a high
number o f workers have at least an associate’s degree (Felix & Pope, 2010). The United
Kingdom UK tasked the Brighton and Sussex Medical School to educate students on the
broader “discipline o f pharmaceutical, drug development, and the regulatory approval
process in working with commercial companies” (Hahn et al., 2009, p. 1504). The goal
o f the program was to “create a multifaceted relationship where academia and industry
worked together to achieve the common goals o f providing training and insight into how
dmgs are developed, including the challenges and investment required to take the drug
from ‘bench to bedside’” (Hahn et al., p. 1504). There were benefits to be gained from
both the education and industry participation in this joint venture. The academia-industry
partnership in this study showed that the UK collaboration between college and industry
proved to be very successful in addressing the information gap and has positively
contributed to the UK’s pharmaceutical industry since 2003 (Hahn et al.).

Societal emphasis on conservation o f energy and resources had increased the priority o f
searching for alternative energy sources. In this age o f “going green,” industry priority
on renewable energy sources is causing industry leaders to look to colleges as their
resource o f choice to provide the education and training (Feldbaum, 2009). Feldbaum
(2009) states that colleges around the country have already began training students on the
emerging technologies industries demand in the new green economy. Four-year colleges
and universities are not left to bear this burden alone. Feldbaum suggests that community
colleges might be in a prime position to meet this growing demand for “middle-skilled”
(p. 15) labor that requires education beyond high school but short o f a four-year degree.
The engineering and construction management industry has also benefited greatly from
academia-industry partnerships. Grasman, Belarbi, Saygin, and Baghli (2008) reported
on such a partnership that emerged to address a gap between engineering and
management in Algeria. The Universite Abou-Bekr Belkaid De Tlemcen in Algeria and
the University o f Missouri-Rolla in the United States formed a partnership with to bridge
the gap in education and training in this industry. An educational and training program
was started in spring 2004 with the goal o f providing faculty members with a strong
background in engineering and construction management, creating “a self-sustained
learning environment for Algerian institutions, and creating internet-based multimedia
teaching material for collaboration between Algerian institutions and local industry”
(Grasman et al., p. 353). Despite numerous challenges and problems, this partnership
was eventually completed on time with substantial benefits to the engineering and
construction management industry (Grasman et al.). This partnership also displayed the
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international capabilities o f the academia-industry phenomenon, and demonstrated its
utility across continental borders.
Financial Implications o f Academia-industry Partnerships
In recent years, college and university costs have increased significantly
(McPherson & Shulenburger, 2010). Funding the cost o f higher education is increasingly
becoming more and more difficult. Funds for public institutions come primarily from the
state government, and as these institutions face major losses in federal and state support,
they are challenged with finding alternate ways to create revenue streams (Barr &
McClellan, 2011; McPherson & Shulenburger, 2010).
Business and industry funds for education are a well-known benefit for private
institutions, and are growing in importance for public institutions as well (Barr &
McClellan, 2011). Collaborative relationships between academia and industry can
provide benefits to both the educational institutions as well as to the industries involved.
Robertson (2006) states that the value o f academia-industry partnerships has paid
dividends in the past, and the continual societal evolution from an industrial era to one
based on technology and information is creating emerging industry needs that depend
upon collaboration with higher education to prepare future workers for the workplace.
The commission also noted that the rising cost o f higher education continues to be a
problem for Americans, and that the normal financial inputs into colleges and universities
are inadequate. Furthermore, the problem o f affordability is a “public policy concern for
those who are asked to fund colleges and universities, notably federal and state taxpayers
but also private donors” (Spellings, 2006, p. 9). Education that is translated into jobs
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constitutes a great plan to contribute to economic development, and can be important
measures of the return on investment for the student, policy makers, and higher education
(Kauffman, Litan, & Wildavsky, 2012).
Recommendations from the Washington State Governor’s Higher Education
Funding Task Force (HEFTF) proposed creating an endowment program with the goal o f
raising $1 billion by 2020 to support an increase in graduates that pursue Science,
Technology, Engineering, and Math (STEM) degrees (HEFTF, 2011). The HEFTF
(2011) solicited business donations from industry partners that have a stake in graduates
with STEM degrees, and the state even offered a tax credit equal to 50 percent of the
donated amount as an incentive for business to collaborate with educational institutions in
support o f the endowment. Examples, such as what occurred in W ashington State,
demonstrate that the need and demand for education is high, and the financial stability o f
our country is directly linked to the ability o f higher education institutions to work in
support o f public purposes (DCP, 2011). College graduates contribute to the economy of
the local workforce as the increase the earnings o f the cities in which they live, as the
graduates also contribute to the local economy and tax base (Felix & Pope, 2010).
Sparks and Waits (2011) provide a framework in Table 1 on the reform needed to help
educational institutions aligned better with industry in order to work together to meet the
economic needs o f a state.
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Table 1
Workforce Development Reform: Moving from Traditional Higher Education to Higher
Education Aligned with State Economic Needs*

Traditional Higher Education

Aligned Higher Education

Colleges and universities use limited, often
anecdotal information on the workforce needs of
industries that hire their graduates.

A regular system of quantitative and
qualitative information on the labor market
and changing employer needs provides
dynamic, reliable measures o f demand and
supply, with a focus on high-wage, highskill occupations by region.

Colleges and universities base curricula decisions
on the expertise and interests of faculty, the
interests of students, and other internal factors.

Universities and colleges develop new
programs; revise existing programs in
response to industry input, and labor market
information.

Students and faculty have limited interaction
with employers.

Students and faculty engage with industry
through internships, cooperative education,
research opportunities, and faculty
externships.

Measures of success are focused on the enrollment
in and completion of educational programs by
students.

Measures o f success include those relating
to students’ employment after graduation
and on the ability o f the college and
university to meet employer needs and state
economic and strategic goals.

Students have inadequate, limited information
about the labor market, limiting their ability to
make informed major/certificate choices.

Students, through improved information on
the labor market and changing employer
needs and through internships and
cooperative education, are able to make
informed decisions about their education
and career choices.

’"(Sparks & Waits, 2011, p. 16). © National Governors Association. Reproduced by
permission o f the National Governors Association. Further reproduction prohibited.
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The financial implications o f academia-partnerships can be negative as well,
generating possible conflict between academia and industry interests (Robertson, 2006).
College faculty members must ensure that corporate donations do not influence the
integrity o f their research or compromise the findings that are published because of
research studies (Campbell, Louis, & Blumenthal, 1998). W ritten guidelines that cover
faculty and institutional conflict o f interest policy must be established to help decrease
the likelihood o f the negative effects o f corporate funding as well as protect the integrity
of institutional research (Fiore, 2004).
Policy Implications o f Academia-industry Partnerships
It is becoming increasingly clear to policy makers that higher education can only
be a catalyst to economic progress if there is a linkage between student achievement and
workforce priorities (Sparks & Waits, 2011). Policy makers must enact policy initiatives
that further foster the linkage between the college majors that students obtain and the
subsequent impact on the labor market (Kauffman, Litan, & Wildavsky, 2012; Sparks &
Waits, 2011). Heck (2004) suggests that the fundamental goal o f policy-related research
is to identify a range o f options leaders can use to devise solutions to problems. Coplin
and O ’Leary (1981) state that there are many ways educational institutions can monitor
and analyze policy, but often the ways schools collect data influences how the policy
analysis is carried out. Coplin and O ’Leary also identify prescription policy analysis as
ideal for identifying a range o f options for policy makers to help resolve a problem or
issue. The policy implications o f data that links student success in the labor market with
their educational degrees is tricky, especially regarding rules that require for-profit
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colleges to show that their graduates are making progress to pay o ff their student loans
after they complete their degrees (Kauffman et al., 2012). Kauffman et al. contend that
many states have linkages in data that show the relationships between degrees and
success in the labor market, but making that data available to the public and holding
institutions o f higher learning accountable for the data, are more actions o f politics than
they are technological constraints.
Secretary Spellings’ Commission report cited the need for immediate policy
changes that merges higher educational institutions goals with the emerging goals o f
industry (Spellings, 2006). The Department o f Education, along with State government,
is demanding data at the program level and not just at the institutional level (Kauffman et
al., 2012). Kauffman et al. argue that state owned data could provide an important
linkage between the impacts o f a graduate’s education on their eventual success in the job
market, but concede that the state data is very limited. For instance, the U.S. Department
o f Education's cohort default rates (CDRs) report, at the institutional level, the loan
default rate o f student borrowers (Kauffman et al.). Kauffman and associates contend
that the CDR measurement can be used to show an indirect relationship between the
economic benefit the student obtains from the degree by showing their ability to repay
their student loans. The Social Security administration is also seeking to link
unemployment rates to student information, but this information will not be available for
public use until the summer o f 2012 (Kauffman et al.).
Secretary Spellings’ (2006) report adds that cooperation in the form o f hard
choices and tough decisions would need to be made by all concerned stakeholders
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beyond the education community. Educational institutions need external situational
awareness and monitoring changes in the labor market in addition to focusing on the
traditional customs associated with the institution (Sparks & Waits, 2011). Federal, state
and local policy makers need analyze and update policies as required that create barriers
and keep graduates from receiving the education required to meet the changing needs o f
the global economy (Spellings, 2006). Specifically, policy makers must ensure that their
“leadership, policy decisions, and funding strategies” play a role in helping “higher
education institutions recognize and embrace the critical role they play in preparing the
workforce for 21st century jobs that will enable the state to prosper in the new economy”
(Sparks & Waits, 2011, p. 3).
Summary
The need for colleges and universities to provide relevant education that supports
the emerging needs o f STEM business and industry leaders is essential to competition in
the global economy. Educating STEM professionals is at the forefront o f the need for
relevant education, and the ability o f academia-industry partnerships to serve as a vehicle
to support emerging industry needs is supported in this literature review. Academiaindustry partnerships are a proven method o f collaboration between higher educational
institutions and industry leaders. The benefits for industry, academia, and engineering
students are immense. Successful partnerships require participation o f all stakeholders,
including policy makers. The potential economic benefit is global in scope, and
investments in human capital will yield a return far beyond the scope o f the educator and
student.
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Chapter 2 o f this dissertation provided a literature review o f the issues related to
the problem o f the gap between the STEM education that occurs in colleges and
universities and the need for skilled professionals in the STEM fields. Chapter 2 also
documented the value o f academia-industry partnerships in closing the gap between
industry needs and college graduate skills and knowledge. This literature review also
discussed the financial and policy implications o f academia-industry partnerships as well
as provided examples o f successful collaborative efforts in other fields. The review o f
literature discussed some o f the negative aspects o f the partnerships as well and issues
that all stakeholders need to focus on to ensure that the goals o f all parties are met.
Chapter 3 details the research design and methodology as they relate to data
collection and analysis. Chapter 3 also discusses site, population, and sample selection
procedures as well as the plan that was used to communicate with the sample. Finally,
the nature o f the data collection and details o f how the data were analyzed is also
disclosed in Chapter 3.

CHAPTER 3
METHODOLOGY
This chapter presents methodology for a case study analysis that describes the
characteristics that an academia-industry partnership uses to provide the education and
training for students entering a STEM field so that they are more congruent with industry
needs. Sections include research design, research plan, and summary. Details o f the
research plan include site, population, and sample selection as well as data collection and
analysis, and summary. A case study analysis was conducted to explore the methods that
a selected educational institution used to provide the knowledge and training required by
industry leaders in a field requiring STEM education. The research question guiding this
study is: What characteristics are important in an academia-industry partnership designed
to address the gap between the skills that STEM graduates receive from a college
education and what industry leaders expect from graduates?
Research Design
The design selected for this research is qualitative analysis. Qualitative analysis
seeks to provide illumination and understanding o f the research focus. Qualitative
research also provides the ability to extrapolate to similar situations, as opposed to
quantitative procedures, that seek to determine cause, prediction, and generalization o f
findings. Given this study’s aim to explore characteristics o f an academia-industry
partnership that is working to meet the need for the STEM workforce, a single case study
method was employed. Strauss and Corbin (1990) define a case study as qualitative
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research that derives findings that are not the result o f statistical or other quantitative
procedures. A qualitative case study would provide the opportunity to identify an
education/industry partnership and explore the characteristics that describe the
relationship for the academic institution and industry leader.
Appropriateness o f the Methodology to the Research
Creswell (2007) defines the case study as a detailed exploration o f a case using indepth information collected across a multiplicity o f sources. A case study could consist
o f three different variations: a single instrument, collective/multiple, or intrinsic
(Creswell, 2012, Stake, 1995, Yin, 2009). A single instrument approach selects an issue
and investigates a case in light o f the selected issue (Stake, 1995). The collective or
multiple case study looks at multiple cases for a selected issue while an intrinsic case
study looks at an unusual or peculiar case (Creswell, 2012). A single instrumental case
study was the most appropriate approach to this research as the focus consists o f a
selected issue with a corresponding investigation o f a single case related to that issue
(Creswell, 2012). The issue explored in this study consisted o f an academia-industry
partnership that exists to meet the needs o f a STEM field. The information studied needs
to be rich in context, and the case can be a program, event, activity, or individual.
Creswell (2007, 2012) also refers to the case as being bounded by time and place.
Information collected in this case study would consist o f observations, interviews,
document analysis, and review o f pertinent audio-visuals and artifacts that would be used
to provide a rich description o f the characteristics needed for the partnership. The case
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study method would be appropriate since the data gathered from the selected site would
be unique to the selected site and the specified moment in time o f the data collection.
Research Plan
The research plan for the case study design consisted of observations, interviews,
document analysis, and artifact reviews over the broad area o f an academia-industry
partnership that is working to meet the needs o f the selected STEM field. The literature
review served as the foundation for developing the problem statement and theoretical
framework. A research question was then developed and terminology specific to the
research was defined. The current study’s research plan was designed to collect, analyze,
and interpret the data that can ultimately address the answer to the research question,
theoretical framework, and research problem.
Site, Population, and Sample
The selected site was a community technical college located in the southeastern
United States. The STEM program studied was an Aircraft Structural Technology (AST)
program that consisted o f the following 15 classes and graduates o f the program are
awarded Associate Degrees. After completing 3 semesters (eight classes) students are
eligible to compete for a paid co-op/intemship with an aerospace company that is in
partnership with the college. The college and the industry have signed a Memorandum of
Understanding (MOU) to collaborate on the education and training o f students so that
students graduate with the skills the industry needs. The program has been in place for
under a year, and currently has three students accepted into the co-op/intemship. There
are currently 97 students in the AST program, and that number is down from over 350 in
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recent semesters. The college operated out o f a primary and alternate site, and both
college sites were within 20 miles o f the industry partner location. The population
consisted o f the college faculty/administrators, students that attend the selected college,
and the industry leaders associated with the selected partnership. The sample consisted
o f college faculty/administrators, students, and industry leaders that are involved the
STEM-related program.
Site selection, description, and communication. The selected site was a
community technical college that collaborates with a STEM-related industry to meet the
growing workforce needs for STEM-educated graduates. In accordance with the NSB
(2007) National Action Plan for addressing the essential strategies needed for success in
addressing STEM needs, specific criteria for site selection consisted o f the following:
1. Students are being prepared specifically for entry into STEM fields
2. Existence o f a formal co-op program defined by a written agreement
between the institution and STEM-related industry
3. The university education/training addresses an aspect o f a STEM-field that
is in demand by the STEM industry
Initial communication with the site consisted o f face-to-face visits, e-mails, and
phone calls to gauge interest and willingness to allow the site to be used to support the
proposed research. Additional contact with the site was in the form o f additional e-mails,
written correspondence, and phone calls. When it was time to gather data, the researcher
visited the site for face-to-face interaction, as well as used a combination o f technological
means to gather the information required, including additional emails and phone calls.
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Selection and Description o f Population and Sample. The selected population
consisted o f college faculty /administrators, students, and industry leaders with an
established partnership dedicated to a STEM-related field. The sample consisted o f a
segment o f the population selected to participate in the study. The researcher established
initial contact with the designated site coordinator via email and phone calls determine
the portion o f the overall population that would be available to participate in the study.
During subsequent emails and phone call coordination, the researcher worked with the
site coordinator to determine an initial list o f the faculty/administrators, students, and
industry leaders that would make a good fit for the study, as well as determine an
appropriate time for the researcher to conduct an on-site visit at the college campus. The
researcher also worked with the site coordinator to develop an agenda for data collection,
to include scheduling a room the researcher can use for the data collection during the
timeframe that the researcher would be on-site. The researcher contacted all potential
participants using email or face-to-face visits to finalize the study sample based upon
their interest to support the project and their availability. Final participants selected to
participate in the study consisted o f a sample o f the college faculty/administrators,
students, and industry leaders connected to the college through a STEM-related
partnership.
Communication with Sample. Initial communication with the sample was
accomplished in conjunction with the site coordinator using email or phone calls as
required. Once the final sample was identified, the researcher utilized email or phone
calls to inform the sample of the dates that the researcher would make a physical visit to
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the site and schedule interviews, focus groups, and observations. In the event that any
identified person could not meet with the researcher during the site visit, the researcher
scheduled a time to conduct an interview over the phone if required.
Data Collection and Analysis
All required documents and protocols were submitted to the Institutional Review
Board (IRB) for approval in accordance with University procedures. The documents
included the informed consent located in Appendix A and proposed interview questions
located in Appendix B. IRB approval, located in Appendix C, was confirmed before data
was formally collected. The researcher took notes and used voice-recording devices once
prior approval had been granted. The use o f emails to collect data was also reserved as
an option, but only as a last resort. Once the researcher arrived on site, a meeting with
the site coordinator was conducted to review the data collection plan and pre-coordinated
agenda. The researcher conducted one final confirmation for all meetings/interviews
with the selected sample using email and phone calls, and prepared to conduct the
scheduled data collection plan utilizing face-to-face focus groups/one-on-one interviews,
observations, and artifact/document analysis.
Nature of data collection. Data collected were both descriptive o f the actual
observations and reflective as the researcher interprets the observations and describes
what the observations meant. Data from face-to-face interviews were captured by the
researcher taking notes as well as using multiple voice-recording devices as long as the
interviewee granted permission for the conversations to be recorded. Personal interviews
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with faculty/administrators, students, and industry leaders were semi-structured and
conducted using open-ended questions.
Interviews. Interviews were conducted individually or in focus groups where
possible. Individual interviews and focus groups were conducted face-to-face, but the
researcher also reserved the option o f using the internet in the form o f chat rooms, email,
or internet message boards (Krueger & Casey, 2009). The interviews were semi
structured consisted of open-ended questions in which notes were recorded by
transcription and digital audio recording (Creswell, 2007, 2012). The following
suggestions by Creswell (2007) for interview procedures containing the following steps
were also used:
•

Use purposeful sampling to select interviewees

•

Decide on the type o f interview required (e.g. telephone, one-on-one, focus
group, etc.)

•

Carefully select procedure for recording the interview

•

Construct interview protocol with open-ended questions

•

Pilot test interview questions and procedures if required

•

Select quiet and distraction free place to conduct the interview

•

Coordinate to secure required consent

•

Keep focused on interview questions and adhere to allocated time
In the event that focus groups are used, Krueger and Casey (2009) recommend

that focus groups be conducted ideally with six to ten purposely-selected individuals
answering ten or fewer open-ended questions with each session limited to no more than
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90 minutes. For this study, each individual or group o f interviewees answered a unique
set o f questions as detailed in the interview protocol. The questions asked to the
faculty/administrators were not the exact same questions asked to the students. Notes
were taken during the interview, the interview was recorded using a digital voicerecorder, and transcription device to ensure the researcher captures a thick, rich
description o f the dynamics that influence academia-industry partnerships for the STEMrelated partnership.
Observations. Observation field notes can be gathered as a participant, an
observer, or a combination o f the two (Creswell, 2007, 2012). For this study, the
researcher was a non-participating observer. Creswell (2007) recommends that the
following steps be taken when gathering data from observations:
•

Select site and gain required consent

•

Know what you plan on observing, the observation location, and the planned
observation time

•

Decide whether you will observe as the participant or pure observer

•

Determine your method o f recording observation notes

•

Plan on taking notes on the site activities as well as your reflections on what you
observe

•

Ensure you have identified a person to introduce you to site personnel if your role
is that o f an outsider
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•

Once the observation is complete, ensure that you conduct an orderly departure
and debrief participants on your use o f the data obtained and how they can access
the data if desired

The researcher obtained prior permission from the site point o f contact to capture
observations made using written notes and still photographs. Multiple observations were
conducted at the university and workforce sites to collect additional data on the processes
used to determine workforce needs and ensure the academic curriculum is designed to
meet the identified needs. The researcher gathered notes at all staff, advisory board, or
any other applicable meetings where approval to attend had been granted. Observations
also occurred in student work areas as well as on the grounds o f the industry site.
Document analysis. Creswell (2007, 2012) states that document research require
locating the documents needed as well as obtaining the necessary permissions to use the
information in the study. Data collection may consist o f reviewing journals kept during
the research, participant letters, public documents, autobiographies and biographies, and
photos and videos (Creswell, 2007). For this study, document analysis occurred in the
form o f collecting agenda items or handouts from meetings attended, as well as taking
detailed notes on formal written agreements that specified the characteristics o f the
academia-industry partnership. The researcher also sought access to any other memos,
contracts, e-mails, agreements, or any other pertinent forms o f written or printed
document that identified the roles, responsibilities, expectations, or any other pertinent
information related to the stakeholders involved in the academia-industry partnership.
The researcher obtained permission to review applicable public and private documents
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related to the processes that govern the selected academia-industry partnership, and made
copies o f and recorded notes on the documents as permitted. Document analysis also
included electronic documents that were available on websites or other web-based
medium, such as course curriculum. Documents were web-based and stand-alone, and
included brochures, handouts, online press releases, and information from the college
website (Creswell, 2012). Promotional materials by the college or industry leaders that
were used for promotional or advertising o f the partnership were also analyzed.
Artifact materials. Lastly, the researcher collected artifacts in the form o f Joint
Photographic Experts Group (JPEG) images. The images were collected at the college
and industry locations. Images were taken o f equipment and tools important to educating
and training students participating in the partnership. Prior permission was obtained by
the researcher prior to collecting artifact images.
Data Analysis. Once the data were collected, open coding was conducted to
identify themes from the raw data. The themes were in the form o f statements, ideas, or
experiences that could be similarly grouped into categories (Strauss & Corbin, 1990). A
re-examination o f the categories identified during open coding was accomplished during
axial coding to determine the linkages between the categories. Strauss & Corbin direct
axial coding to ensure discrete categories are assembled to create a comprehensive view
o f the case being explored. The “validation strategies” (Creswell, 2007, p. 207) used to
ensure accuracy and trustworthiness o f the findings consisted o f credibility,
transferability, dependability, confirmability, and reliability.
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Credibility. Credibility was accomplished using triangulation by gathering data
from multiple sources. Denzin (1979) encourages the use o f methods, data, multiple
analysts, and theory triangulation to enhance credibility. M ember checks were also used
to enhance the credibility of the focus group and interview information (Creswell, 2007).
Transferability. Transferability is important to ensure that the results o f the study
can reasonably be found in similar populations with similar dynamics. The researcher
thoroughly defined the context o f the research as well as a detailed description o f the site
associated with the research. Transferability o f the research ensures that a solid
framework exists to assess applicability to other contexts or settings (Erlandson, Harris,
Skipper, & Allen, 1993).
Dependability. Dependability was enhanced using an inquiry audit, and included
a reviewer examining the procedures and the outcome o f the research to ensure
consistency (Lincoln & Guba, 1994). The individual that performed the audit was not
involved in the actual research (Creswell, 2007). The auditor assisted the researcher in
determining whether the data provided actually supported the findings, results, and
conclusions o f the study (Lincoln & Guba, 1985). Evaluation o f this case study involved
asking the following questions suggested by Creswell (2007):
•
•
•
•
•
•

Is there a clear identification o f the “case” or “cases” in the study?
Is the “case” (or are the “cases”) used to understand a research issue or used
because the “case” has (or “cases” have) intrinsic merit?
Is there a clear description o f the “case”?
Are themes identified for the “case”?
Are assertions or generalizations made from the “case” analysis?
Is the researcher reflexive or self-disclosing about his or her position in the study?
(Creswell, 2007, p. 219)
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Confirmability. Confirmability was demonstrated to establish that the findings
were not biased by conducting a confirmability audit (Lincoln & Guba, 1985). The
confirmability audit consisted o f a trail o f raw data, analysis notes, personal notes, and
process notes. The trail o f information should lead another researcher to similar
conclusions.
Reliability. Reliability in qualitative research “often refers to the stability o f
responses to multiple coders o f data sets” (Creswell, 2007, p. 210). Although there are
many ways reliability in a study can be assured, for this study, the researcher began the
process o f ensuring reliability by obtaining detailed field notes, including audio
recordings (Creswell, 2007; Silverman, 2005). The researcher used multiple coders to
analyze the collected data to provide an “external check on the highly interpretive coding
process” (Creswell, 2007, p. 210).
Reporting Results. The results o f the research are presented to provide a
description o f the characteristics that academia-industry partnerships possess to affect the
growing need for STEM-related education and meet workforce needs. The data gathered
presents a thick, rich description o f the methods used to achieve a STEM-related
academia-industry partnership. The researcher provided answers to the overall research
question, as well as connected the data gathered to the research problem and theoretical
framework.
Summary
Chapter 3 provided details on the methodology that was used in the research. The
researcher used qualitative research in the form o f a single case study to explore the
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characteristics of an academia-industry partnership that addresses the growing need for
STEM education and training. The research questions were identified, along with the
proposed research design and the research plan. Specifically, the procedures for
determining the population, sample, and participants for the study were identified, along
with the proposed methods of communication with the research participants.
Additionally, the procedures for data collection, analysis, and reporting results were also
reported, including how the researcher ensured accuracy and trustworthiness o f the report
using credibility, transferability, dependability, and confirmability.
Chapter 4 reports the results o f the research. The data is presented along with a
summary o f what the data means. Additionally, the research findings related to the
research questions are also discussed. Chapter 4 concludes with a summary o f the results
o f the research, and transitions to the final discussion and summary o f research findings.

CHAPTER 4
RESULTS
This chapter presents the results o f a case study analysis describing the
characteristics of a successful academia-industry partnership designed to provide the
education and training for students entering a selected STEM field so that they match
industry needs. Sections include reporting and analysis o f collected data, findings, tables
and figures, and summary. The research question guiding this study was: What
characteristics are important in an academia-industry partnership designed to address the
gap between the skills that STEM graduates receive from a college education and what
industry leaders expect from graduates? Data collected were in the form o f
interviews/focus groups, observations, and artifact and document review.
The primary site that served as the focus o f this case study had an Aircraft
Structural Technology (AST) program in collaboration with a local industry involved in
aircraft structures manufacture and repair located in the Southeastern United States. The
AST major is a diploma program that equips graduates with the skills to meet the needs
o f the commercial or military aviation industry. Graduates o f the program are prepared
to succeed in careers involving aircraft structures manufacture and repair. The
partnership was newly formed within the past year and the college site had three students
participating in the internship while the industry site had 10 student interns, seven of
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whom were from other colleges in the area besides the college evaluated in the study.
Data were collected only on students enrolled at the research site. Content analysis on
the focus groups and interviews began by transcribing the audio content and conducting a
line-by-line coding o f the data to organize and identify the broad themes associated with
the academia-industry partnership. Initially, 89 codes were identified from the focus
groups and interviews. O f the initial 89 codes, 22 codes appeared in all four transcripts
and contributed to the development o f the major themes. Additionally, six codes
appeared in three o f the four transcripts, and two codes appeared in two o f the four
transcripts, further contributing to the development o f the major themes. Appendix D,
Tables D1-D3, contains the code lists from each transcript.
Codes that were not in at least two o f the four transcripts were discarded and not
included in the results o f this study. In total, 30codes appeared in at least two o f the four
transcripts. The 30 codes were combined and synthesized to create the characteristics
used to identify five major themes. The five major themes and the characteristics that
formed the basis o f the major themes are listed in Table 2.
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Table 2
Major Themes and Characteristics fro m A ll Data Sources

Characteristics that formed the basis for
Major Theme #1
(Technical Hands-on Education and
Training Responsive to a Local Industry
Need)

Characteristics that formed the basis for
Major Theme #2
(Written Formal Agreement with Clear
Roles and Responsibilities for Each
Stakeholder)

Characteristics that formed the basis for
Major Theme #3
(Involved, Experienced, and Competent
Leadership and Oversight)

Characteristics that formed the basis for
Major Theme #4
(Communication Ease based on
Proximity, Integrity, and Relationships)

Characteristics that formed the basis for
Major Theme #5
(Economy-based Vulnerabilities and
Growing Pains)

Technical training required by local industry, handson skills training for meeting job needs, academic
hands-on projects, students desire jobs that meet
local industry needs, realistic training: equipment
operation & environment, similar equipment and
tools at each site, college-industry link through paid
co-op and internships, skills assessment

Identified roles for each stakeholder, formal written
agreement on the terms o f the partnership,
collaborative partnership, selective, responsible
mature students, motivated, responsible students,
student work ethic

Involved leadership and responsive oversight,
competent, motivated, and experienced faculty,
industry actively involved with school, faculty trains
students on how to find jobs, faculty relationships
key to students finding jobs, instructor mentorship
and oversight

Communication o f feedback to each stakeholder,
communication built on relationships and integrity,
proximity o f students-school and school-industry,
feedback and evaluation, professional relationships,
interpersonal relationships

Need for information on technical specifics, unable
to access effectiveness o f internships, inconsistent
communication on expectations during co-op,
economy impact on graduate job opportunities
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The researcher also conducted content analysis on the observations, artifacts, and
documents, and the information on these data sources are reported later in this chapter
and supported the major themes identified in Table 2. The five major themes that were
identified form the basis for answering the research question and identifying the
characteristics o f the selected academia-industry partnership.
Participants in the study consisted o f two administrator/faculty members, five
students in the academic phase o f the program, one student in the internship phase o f the
program, and one industry leader affiliated with the partnership, resulting in two focus
groups and two interviews. Observations were conducted at three sites. Nine documents
were reviewed and analyzed and 21 artifact items were collected in the form o f Joint
Photographic Experts Group (JPEG) still photographs.
Focus Groups and Interviews
Two focus groups were conducted as part o f the data collection process. One
focus group consisted of two administrator/faculty personnel and another focus group
was conducted with five students in the academic phase o f training. Interviews were
conducted with the industry site leader as well as with a student that was working at the
industry site in the partnership’s co-op/intemship.
Administrator/Faculty Focus Group
The administrator/faculty focus group consisted o f two respondents.
Administrator 1 serves as a College Division and Program Chair and member o f the
faculty. Faculty 1 serves as a member o f the faculty. Both respondents are currently
working with the partnership that exists with the college and a local industry.
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The focus group consisted o f the primary and follow-up questions included in the
Administrator/Faculty section o f the interview protocol located in Appendix B. A digital
recording o f the interview was transcribed, and content analysis began by accomplishing
open coding o f the transcripts to identify the themes associated with the academiaindustry partnership. Follow-up questions other than the ones in the protocol were asked
for clarification of the information being discussed if required, and is documented in the
transcripts of the interview. Additionally, not all follow-up questions in the protocol
were asked because the researcher deemed they had been previously answered or were
not applicable.
Overall, the faculty/administrator focus group enthusiastically embraced the role
of the college to provide technical education and training to the students.
Faculty/administrators saw themselves as stakeholders having the most customers of
anyone in the partnership, and focused their efforts on preparing the students, serving the
college as a whole, and helping the industry leader get the skilled workers they needed to
serve their company and the community.
The MOU provided a documented framework to keep everyone focused on roles,
responsibilities, and expectations. Communication with the students, industry leaders,
and future employers o f their graduates was an important part o f ensuring the education
and training the college provided remained relevant to each stakeholder and customer.
The newness o f the current partnership presented challenges in the area o f a gap in
information provided to the students based upon proprietary regulations and manuals, but
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the focus group participants were cognizant o f the need to work with the industry leader
to overcome the information gap and were creatively thinking o f ways to bridge that gap.
Academic Students Focus Group
The focus group consisted o f the primary and follow-up questions located in the
Student section o f the interview protocol located in Appendix B. A digital recording o f
the focus group was transcribed, and content analysis began by accomplishing open
coding of the transcripts to identify the themes associated with the academia-industry
partnership. Follow-up questions other than the ones in the protocol were asked for
clarification of the information being discussed if required, and are documented in the
transcripts o f the interview. Additionally, not all follow-up questions in the protocol
were asked because the researcher deemed they had been previously answered or were
not applicable. The focus group for students still in the academic phase o f the program
took place at the college's alternate facility away from the main campus. The students
were in the last day o f one o f the classes in the AST curriculum. Seven students were
present, o f which five signed informed consents and volunteered to participate in the
focus group. The students were labeled Students 1-5 by alphabetical order o f their last
name.
Industry Leader Interview
The interview consisted o f the primary and follow-up questions located in the
Industry section o f the interview protocol located in Appendix B. A digital recording o f
the interview was transcribed, and content analysis began by accomplishing open coding
o f the transcripts to identify the themes associated with the academia-industry
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partnership. Follow-up questions other than the ones in the protocol were asked for
clarification o f the information being discussed if required, and are documented in the
transcripts o f the interview. Additionally, not all follow-up questions in the protocol
were asked because the researcher deemed they had been previously answered or were
not applicable.
The academic training the college provides is augmented by the hands-on
technical training in the form o f a co-op/intemship with a local industry. The industry
interview took place in the office o f the Recruiter and Manpower Manager (Industry 1) at
the industry site. Industry 1 served as the liaison between the industry site and college.
This person was responsible for conducting the interviews with prospective students that
desired to participate in the co-op, and he worked closely with the college in the
participant selection process.
Internship Student Interview
The interview consisted o f the primary and follow-up questions in the Student
section o f the interview protocol located in Appendix B. A digital recording o f the
interview was transcribed, and content analysis began by accomplishing open coding o f
the transcripts to identify the themes associated with the academia-industry partnership.
Follow-up questions other than the ones in the protocol were asked for clarification o f the
information being discussed if required, and is documented in the transcripts o f the
interview. Additionally, not all follow-on questions in the protocol were asked because
the researcher deemed they had been previously answered or were not applicable. The
Internship Student (Intern 1) interview took place at the industry site with a student that
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was in the second month o f the co-op program at the partnership industry site. The
student was at a point in the program where only one class remained for program
completion from an academic standpoint, and 10 months remained on the 12-month
obligation to intern at the industry site.
Observations
Observations were conducted as a non-participant. The observer received
permission to observe and take notes at each site prior to conducting the observations.
Observations were obtained at the primary college site, an alternate college site located
away from the primary campus and the industry site.
Primary College Site
Permission was received from Administrator 1 to record notes as a non-participant
observer o f a class o f four Aircraft Structural Technology (AST) majors engaged in
composites class at the academic site. The professor was present in the classroom
providing supervision. The students worked independently o f each other on a variety o f
composite related tasks.
Alternate College Site
The alternate academic and training site was located in an aircraft hangar located
away from the main campus. The hangar contained similar equipment as observed at the
main campus and industry sites. There were also actual aircraft parts at the alternate site
as well, and these parts were used to teach hands-on application o f the concepts and
material taught in the classroom.
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Industry Site
The industry site facility consisted o f multiple buildings and aircraft hangars
where various aspects o f aircraft maintenance were being performed. Specific
observations related to the people and area dedicated to structures and composites were
visited. The areas related to structures and composite technology were the areas where
the college’s students and former students were employed. Multiple pieces o f equipment
observed at the college were also observed at the industry site.
Differences between Sites
It is unlikely that the college will ever be able to simulate the industry
environment perfectly. The college program o f study is designed to provide a specific
piece o f a much bigger puzzle. The college focused on the major pieces o f the puzzle
within their control and allowed the internship portion o f the curriculum to fill in the
gaps. The industry site is a massive complex that is easily the size o f the entire college
campus. Multiple aircraft hangars are utilized to perform a variety o f specialized
maintenance on a variety o f aircraft. The site also has internship students from multiple
colleges in addition to the site presented in this study.
The alternate training site the college used allowed exposure to similar aircraft
hangar environments as what would be experienced at the industry site. The students
work in environments similar to those at the internship site and deal with similar
conditions such as limited cooling in the summer and limited heat during the colder
months. The presence o f larger aircraft at the alternate site provided another realm o f
realism not possible at the college site.
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Artifacts
Twenty-one artifacts were gathered in the form o f JPEG still photographs to gain
a better understanding o f the equipment and environment that AST students are educated
and trained in. Permission was obtained by each site supervisor to capture JPEG images
at the primary and alternate college locations, as well as at the industry site. The images
captured show the similarity in equipment used at the primary college and industry sites
as well as the authentic aircraft parts used for training at the alternate college site.
Primary College and Industry Sites
Permission was received from the General Manager and Vice President o f the
industry site and the site supervisor o f the primary and alternate college sites to take
photographic images o f equipment. Originally, photographs were not approved at the
industry site due to regulatory restrictions about photographing aircraft, but permission
was granted when it was understood that photographs o f equipment was all that was
requested. There were no restrictions on photographs at either college site (primary or
alternate). Figure 8 shows the similarity between the equipment on which the college
students were trained and the equipment actually used at the industry. The Wichitech
Controller is used to create a bond between composite materials (also shown) by applying
controlled heat and vacuum pressure, while the Foot Shear and Slip Form Roller are used
to cut and shape sheet metal respectively.

College Site
Wichitech Controller

Industry Site
Wichitech Controller

College Foot Shear

Industry Foot Shear

College Site Slip Roll Former

Industry Site Slip Roll Former

College Site Composite

Industry Site Composite

Materials

Materials

Figure 8. Comparison o f College and Industry Resources
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Alternate College Site
Images taken at the alternate college site showed the realism associated with the
colleges training. Students used actual aircraft parts to accomplish projects and labs
assigned by the instructor. The images in Figure 9 contain examples o f the actual aircraft
structures used to accomplish course objectives.

Alternate College Site
Aircraft Aileron

Alternate College Site
Aircraft Canopy

Alternate College Site
Aircraft Cano]

Alternate College Site

Alternate College Site Aircraft
Landing Gear Door

Alternate College Site

Figure 9. Actual Aircraft Parts Used for Training at Alternate College Site
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Documents
The researcher also reviewed and analyzed nine documents related to the partnership.
Documents were analyzed in both paper and electronic forms. The document list
consisted o f the college president’s welcome message on the college’s website, a press
release on the college’s website, the partnership’s memorandum o f understanding
(MOU), a “What Employers Are Looking For” flyer, an industry brochure, the AST
Program Description on the college website, an AST course syllabus, and the college’s
evaluation and feedback forms.
College President’s Welcome Message
The college president’s welcome message addressed three areas o f focus for the
college. The president’s welcome acknowledged the value and commitment o f the
college to continue contributing to education in technical subjects. The president also
recognized the importance o f continued linkage with industry partners as part o f the
strategy o f providing technical oriented education. Finally, the president mentioned the
goal o f the college to work closely with the constituents o f the local community where
the college is located to meet their needs.
Press Release on College Website
In accordance with a recent press release found on the college website, a signed
memorandum o f agreement between the college and a local industry announced a
cooperative education program that would provide hands-on training and work
experience for college students. The focus o f the program is to provide skills training in
Aircraft Structural Technology courses to provide the skills needed by a local company

75
that specializes in repair and maintenance o f aircraft structures. Students admitted into
the program were paid as company employees while maintaining their status as students
at the college.
Memorandum o f Understanding (MOU)
A copy of the Memorandum o f Understanding (MOU) between the college and
industry was obtained at the industry website. A redacted version o f the MOU is located
in Appendix E. The agreement is four pages long, and was signed by the General
Manager o f the industry site and the Vice President o f Academic Affairs at the college.
The mutually agreed upon goal o f the program is to provide students with the opportunity
to obtain realistic work experience while simultaneously completing the students’
program o f study. The agreement outlines the eligibility requirements for student
participation, the selection criteria that would be used by the industry site for participants,
pay and benefits information, work schedules, performance criteria, future employment
information, and a non-binding agreement. The MOU also had tw o attachments, the first
of which outlined specific pay information and the second consisted o f the eligibility
criteria to be employed in the co-op and would require a signature from seeking
employment. The criteria for college students as outlined in the MOU stipulated that the
students be at least 18 and eligible to work in the U.S., participate in a DOT regulated
Alcohol Misuse and Prevention and Anti-Drug Program, including alcohol and drug
testing, purchase a basic set o f mechanics tools, and complete the first three semester
courses at the college successfully passing specific technical course as outlined in the
memorandum (Basic Blueprints, Structural Fundamentals, Math, Computers, Aerospace
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Quality Control, Aircraft Blueprint Reading, Fabrication Layout, and Sealants). Students
may receive a one-year co-op if selected. Students were also required to have an
instructor recommendation on file with the company and at least a 3.0 GPA, as well as
read and sign the student portion o f the memorandum o f agreement. The agreement also
required that the industry partner conduct interviews to select program participants, help
student complete all applicable employment documents if hired, pay students in
accordance with the MOU, provide W orkers’ Compensation Insurance protection to
participants, and complete an employment appraisal upon student completion o f co-op.
“What Employers Are Looking For” College Flyer
The Director of Career Services kept a flyer in the literature rack o f the college that
advertised the skills employers are looking for. The flyer states the source o f the
information as a recent survey by the National Association o f Colleges and Employers,
Job Outlook (2005). The employers rated the importance o f 12 candidate qualities/skills
on a 5-point scale, in which five was most important. The skills and ratings on the flyer
were as follows: communication skills (written and verbal): 4.7, honesty/integrity: 4.7,
interpersonal skills (relates well with others): 4.5, strong work ethic: 4.5, teamwork skills
(works well with others): 4.5, analytical skills: 4.4, motivation/initiative: 4.4,
flexibility/adaptability: 4.2, computer skills: 4.2, detail oriented: 4.1, leadership skills:
4.0, and organizational skills: 4.0.
Industry Brochure
The industry partner placed a brochure in the office o f the Director o f Career
Services that advertised the positions for which the company was seeking qualified
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candidates. The industry needs included positions for composite and structures
mechanics, interior engineers, and avionics technicians. The flyer included contact
information for the industry as well as the website for students to submit an online job
application.
Program Description on College Website
The program description on the college’s website specifically mentions that the
AST program focuses on technical and professional knowledge, as well as teaching the
skills required for employment. The description states that both theory and application
will be taught. Graduates of the program are said to be ready and equipped for jobs in the
aerospace industry. The courses listed for the program o f study deal with a variety o f
subjects ranging from aerodynamics to mathematics to interpersonal and professional
relations. The mission statement for the AST program as stated on the college’s website
is as follows:
Provide aerospace and aviation education and training opportunities to residents
o f our state that will enable and equip them with the tools, skills, and attitudes
necessary to succeed in a commercial or military aviation career and meet the
needs o f related industries in a global market place.
The 15 courses listed for the AST program that enables the college to accomplish the
above mission consists of: Fundamentals o f English I, Foundations o f Mathematics,
Interpersonal Relations and Professional Development, Introduction to Computers, Basic
Blueprint Reading, Structural Fundamentals, Aircraft Blueprint Reading, Structural
Layout and Fabrication, Aerospace Quality Management, Aerodynamics, Sealants,
Composites and Bonded Structures, Corrosion Control, Aircraft Metallurgy, and Aircraft
Technical Publications.
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Course Syllabus
The course syllabus analyzed was for one o f the 15 courses listed in the program
o f study. The course description mentions that the class will emphasize the acquisition o f
both knowledge and skill. The grading policy displays that more emphasis was placed on
skills training as 60 percent o f the final course grade are related to a hands-on workshop
project. The syllabus also discusses that all students will receive a work ethic grade as
well in addition to their regular grade. Mention is made o f the importance o f the grade in
the class to competing for co-op and internship programs with local industry.
Feedback and Evaluation Forms
In order to facilitate communication between the college, graduate, and future
employers, the college utilized feedback and evaluation forms consisting o f a graduate
survey for graduating students and a survey sent to employers o f former students. A
Sample College Survey Cover Letter and Feedback Form for Employers with the
college’s warranty statement are located in Appendix F, and a Sample
Graduate/Employer Satisfaction Survey is located in Appendix G.
The graduate survey allowed the former student to provide feedback to the college
on how well they were prepared to enter the workforce. The survey focused on assessing
whether or not the student felt that the education and training at the college was up to
date when compared with what was being seen in the workforce. The survey also
specifically asked about whether or not the instructional tools and equipment used at the
college was similar to those used on the job. Former students were also asked to assess
whether or not they received lab instruction and training along with the instruction
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presented in the classroom. In addition to the questions asked, students were given a
section to report any other relevant matters not specifically addressed in the survey
questions. The researcher was allowed to look at some o f the completed surveys from
previous programs and many o f the comments from the graduates centered on the value
they saw in the experience they gained from hands-on training and instruction.
Employer surveys provided by the college asked for feedback from employers
regarding former students’ work ethic and competence in a wide range o f knowledge and
skills categories, to include mathematics, technical, organization, communication,
problem solving, work quality, meeting the public, following instructions, and operation
o f equipment. Employers were asked specifically to rate the technical training o f the
individual. Employers were also asked if they would hire another graduate from the
college, whether the employer had suggestions for improving the skills o f future
graduates, and what additional areas should the college provide training.
Major Findings
After content analysis was completed on all data sources, the researcher identified
five major themes that describe the characteristics o f the partnership in this study. The
identified themes provide a thick, rich description o f the collaborative relationship
between the college and the industry. Relationships and synthesis o f the data derived
from the focus groups/interviews, observations, and artifact and document analysis
worked together to identify the major findings.

80
Technical Hands-on Education and Training Responsive to a Local Industry Need
One o f the initial themes identified during the Administrator/Faculty Focus Group
dealt with the ability o f the college to provide specialized technical training. Artifact
analysis consisting o f JPEG images taken at the primary and alternate college sites show
that students train with similar equipment to what they will use at the industry site. The
researcher noted during observations at the alternate college site that students are put in
situations where they train in inclement weather conditions and uncomfortable aircraft
hangar scenarios without the lack o f certain comforts because faculty know that these
conditions provide realism for what they'll experience at the industry site during their
internship. Additionally, realistic training prepares the students for the transition from
the academic to the internship phase o f the AST program. Administrator 1 stated that the
choice o f the college to go beyond academic studies to skills training gave local
“residents and citizens an opportunity to get technical training in certain areas o f industry
within the state” for the purpose o f “putting people to work in factories and the aerospace
industry.” Administrator 1 also stated that only five o f 34 colleges in the state offered the
technology training industiy leaders needed, and that “their whole motive was to provide
training for our citizens in our local area.” He stated, “Technical colleges train
everything from grounds keeping, to contract maintenance, and down south you have
more agricultural and veterinarians, but right here there seems to be more o f an industry
base.” Faculty 1 added that the training the college offered “is more tailored for the
region”.
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During the observations conducted at the alternate college site, the researcher
noted that the projects and labs assigned in the course were performed on actual aircraft
parts. The class was actually held in an old aircraft hangar and contained old aircraft
ailerons, cockpits, and wings. The students repeatedly mentioned the role labs and
projects played in their education. While addressing the labs and workshop area,
Student3 from the Academic-Phase Student Focus Group stated:
It would be out in the area with workbenches where the tools are. You start with
the piece o f metal he gives you and you have a copy o f your blueprint and your
instructions and you make a piece based upon the instructions you were given.
Student 4 added, “It could involve using fasteners. It’s got to be within certain tolerances
and if it falls out o f that you have to restart.” About six-eight mini-projects required
hands-on performance in the workshop. The final project in the class counted for 60
percent o f their academic grade and consisted o f them receiving structural material,
blueprints, and instructions and having to follow the blueprints and instructions to
produce a final product.
During the Industry Leader Interview, the industry partner expressed interested in
students that can demonstrate the required skills for entry-level positions and have the
capacity to continue to grow and develop with the company. Industry 1 stated that with
respect to their work with the colleges:
... we just want students that have the capacity to leam and know how to work
with their hands and are willing to start on the bottom and work their way up.
That way we can find areas for them to come in on ground level and we can give
them that experience they need along with the certifications and licenses that they
get from the college.
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The industry is interested in a solid return on the investment that they make into
supporting the student's training during the internship. According to Industry 1:
We are investing time and money into individuals that we hope will turn into
employees that will be with our company for a long period so that we can
refurbish some o f the money that we put into them with the training. O f course, it
strengthens our work core by them being able to perform and the younger that
they start with us they have the opportunity to grow within our company, which
further strengthens our infrastructure. In addition, it continues to build the
relationship and partnership bond that we have with each o f the schools.
The Internship Student also stated that the technical training was precise and offered a
clear advantage when he transitioned to the internship site. When referring to the precise
nature o f his training, he stated:
I would say that the one thing that you get out o f the training at [College] and now
that I am here, I am on gaining some experience is precision. Much o f what they
taught in school was precise preparation o f metal, precise fabrication o f
components; everything comes down to precision. Even how to drill a hole
straight. You think at home in your garage you can just drill a hole. On an
airplane it has to be absolutely straight, it has to be absolutely round because
there’s a rivet that goes in it and there’s hundreds o f different types rivets and
each hole is a little bit different.. .just being precise in your work, and attention to
detail.
While conducting observations at the primary college site, the researcher noted
that the students were engaged in hands-on exercises using the machinery and equipment
in the workshop. The equipment appeared very technical and complex. Each student
wore protective gloves, respirators, and goggles as appropriate for the tasks in which they
were involved. The students also worked with actual composite materials that would be
used in a real-world industry setting. Repairs were being made using materials such as
Kevlar, carbon, and fiberglass. Periodically, the students would report to the professor to
receive clarification and guidance on their tasks, but this was rare. The students were
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conscientious about cleaning up after themselves as well as locking up any tools that had
been used. The students also informed the instructor if there was any equipment running
that needed to continue after the formal end o f the class period. The class o f four
students seemed easily manageable by one professor. There were other workshops and
labs spread across several rooms that the students had available for education and
training. These rooms contained multiple pieces o f equipment and tools that the
professor said resembled those used at the industry site. In addition to the “hard” skills
training students received, the Interpersonal Relations and Professional Development
class mentioned in the AST program class requirements also provided “soft” skills
training important to the industry as detailed in the “What Employers Are Looking For”
College Flyer located in the Director o f Career Services office.
Written Formal Agreement with Clear Roles and Responsibilities for Each Stakeholder
Administrator/Faculty Focus Group respondents discussed the formal
Memorandum o f Understanding (MOU) between the college and the industry partner,
including how it details the roles, responsibilities, and expectations o f each stakeholder.
The academic and skills requirements for students to participate in the co-op/intemship
are agreed upon by the college and industry leaders and documented in the MOU.
Documenting the required academic and skills training in the MOU ensures both the
college and industry are in agreement on the required education and training needed by
participants in the program. The college is responsible for providing the education and
initial skills training the students need to facilitate a smooth transition into the internship
and work environment. The industry leader augments the training provided by the
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college with the real-world work experience, personally ensuring that the graduate is
trained on the precise skills the industry requires. The industry leader’s pay commitment
to the student was clearly defined, as are the terms and expectations o f the internship and
the potential for future employment. The student also has responsibilities, both to the
academic institution and to the industry. For example, the need for the student to
purchase industry specific tools is clearly stated, as are the roles o f the student. The
student also must meet the professional obligations o f the internship as well, such as
being on time and responsible when working in the industry environment. Both
Administrator/Faculty respondents took the role o f the college in the partnership
seriously, as could be seen by Administrator 1’s comments as he stated:
This is a college; you do math, you do English, you do computers. I use the
phrase “we don’t phone it in” . We get involved in it, and it is not just one person.
Economic Development gets involved, admissions, administration, the bookstore,
the maintenance folks; I mean everybody plays a role. Because if they did not do
what they do, we could not do what we do for the students to do what they do.
The alternate site faculty member (Faculty 2) signed an informed consent but
conditions at the site were not conducive to a standard interview using the interview
protocol. The researcher took notes and recorded portions o f the conversation with the
faculty member. Faculty 2 provided information on the nature o f the instruction that
occurred at the alternate site, stating repeatedly the focus and value o f hands-on education
and training his students received. He mentioned that the students in his class could
receive six to eight hands-on labs and projects during their time in his course. The handson application o f the classroom instruction was so important to him that more syllabus
points went to hands-on assignments than to academic tests.
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The Industry Leader also discussed how the roles played by each stakeholder are
carefully documented in the MOU. The fact that the goals and expectations o f the
industry are documented mattered to Industry 1. The MOU levels the playing field and
puts both the college and the industry on equal footing as far as responsibility,
commitment, and accountability is concerned. All stakeholders have a vital role in the
relationship and it is assumed that each will fulfill their roles. Industry 1 had a unique
perspective on the agreement as he stated:
It is kind o f like a marriage contract. If you put it in writing and everybody signs
their name to it, then that makes us responsible and makes us accountable. We all
need to be accountable on both ends. If there is a partnership or an agreement
then both sides need to be equally accountable.
During the Academic-Phase Student Focus Group, students talked about the
importance o f fulfilling their role and responsibility to leam the academic material and
translate the learning into action while in the workshop. They articulated an
understanding o f their need to have an internal sense o f motivation and commitment to
whatever goals were important to them. Student motivation ranged from the desire to
stay local to naturally loving the nature o f structural work to an external focus for making
the most money they could. While discussing the topic o f motivation, Student 1 stated, “I
think it has a lot to do with it. It depends on what really inspired you to take this course.
My motivation is money and so far it’s paid off pretty well.”
Involved, Experienced, and Competent Leadership and Oversight
The leadership o f both the college and the industry are very active and involved in
the administration and execution o f the partnership. The General Manager o f the industry
site and the Vice-President o f Academic Affairs at the college both signed the actual
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MOU. Additionally, the leadership o f both sides o f the partnership is ready to assist with
resource requirements or problem resolution when required. Respondent 1 voiced their
commitment to the partnership by saying:
They sign on the dotted line. They agree to all the stipulations in the big
agreement that [Industry’s] Director out there sign off on. [College President] or
his designate would sign here at the school. They make sure all the I’s are dotted
and the T ’s are crossed, and that we are doing what we are supposed to honor the
contract that we have with them. We do it under their authority.
When discussing the role o f leadership in the partnership, Industry 1 recounted
how he sat down with his General Manager and drafted the original MOU document.
The details o f the MOU were defined in coordination with the college leadership. The
MOU states that each phase o f the student's education and training are completed
together with the college's faculty and administrators. Problems that arise are also dealt
with in conjunction with the college’s leadership.
The Internship Student also attributed the success o f the preparation program to
the competency o f the instructors at the college and the realism o f the skills training
portion o f the curriculum. The collaborative effort between the college and industry site
created the perception o f the internship having an advantage over other students that did
not take the same route o f preparation when it came to seeking future full-time
employment. The leadership o f the college and the leadership o f the student seemed to
work well together. The student seemed comfortable enough with the college instructors
to desire to provide feedback to them on the few disconnects in communication he
observed. Intern 1 perceived that the synergistic effect o f the collaboration between the

87
college and industry site leaders would work to his advantage regarding future
employment opportunities.
Academic-Phase Focus Group Students raved about the quality o f instruction and
faculty associated with the AST program. They discussed how competent, motivated,
and experienced the faculty members are, and how they are willing to do whatever it
takes to help students succeed. The students appeared particularly impressed with the
passion the faculty had, even though they had been in the field for decades in some
instances. They cited the faculty passion as providing inspiration for them to maintain
commitment to the field o f structural maintenance. Student 3 was eager to discuss this
topic as she stated:
I know what keeps me motivated is that many o f my teachers are super excited.
Early in the morning, they are excited to talk about what they are talking about
because they actually love their jobs. If this person has done it for 30 years and
they are still excited about it then I can’t go wrong with it. It keeps me motivated
because he’s telling me that this is so cool. I’m like what can be so cool about it
but I still want to learn it because h e’s making such a big deal about how
awesome it is.
Students also mentioned how instructors performed more as mentors and often went
beyond the call o f duty when answering questions and addressing concerns. Student 5
was quick to add:
I like to say about the teachers is not just that they are excited but they know what
they are talking about. You could pretty much ask any teacher anything that is
not in the book but you want to know about it; they don’t have to look it up, they
can usually tell you right then. They’ll not only give you the answer, but they’ll
elaborate on the topic and the subject and explain it. I think that’s helpful for
people that want help to want to further their education. You can go to any
teacher and ask them, and they’re willing to help.
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There was mention o f a specific class in the curriculum that actually taught the students
how to complete job resumes as well as perform well in interviews. According to
Student 4, “The class is in interpersonal relations and it’s part o f the aircraft structural
technology curriculum.” Student 3 also added that:
You actually go in, do a mock interview, and learn how to do a resume. It’s
pretty much a simple resume based on our career field, which is sheet metal, but
we go in and do the mock interview and she gives us pointers.
Overall, the student’s perception o f the faculty leadership was one o f complete
and total competence. The students believed the course instructors served as a vital link
between them reaching their educational and employment goals. Several o f the focus
group students also cited the proximity o f the school and industry as a motive for
attending the college and entering the AST program. Students also mentioned the active
presence the industry recruiter had at the college. Several students expressed the desire
to find jobs in the local area to support the local industries. According to Student 1,
college personnel were in a great position to help them achieve their employment goals
“because they have all o f the connections and all the relationships.”
Communication Ease based on Proximity, Integrity, and Relationships
The communication between the college, industry, and with the students appears
to be very simple. Emails and phone calls are predominantly used and face-to-face visits
are easily accomplished because o f the proximity o f the college to the industry site.
Communication with the student appears simple as well. According to Administrator 1:
They’re just a phone call away between us and [Industry]. It usually goes through
[Career Services Director] if there is a personnel issue, but we get an email from
[Industry Representative] out there, their recruiter. We just got one the other
week outlining some new needs o f theirs personnel-wise not competency-wise,
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and what to expect in the future. Phone call or email is all it takes. We have his
number and he has ours. That’s all it takes for any problem really.
Industry 1 reiterated that maintaining a solid relationship with the college leaders
is vital to partnership success. He stated:
Our company is about trying to establish that family feeling where we all work
together and we take care o f each other. At the same time our partnership and our
relationship with the college is so strong.. .they’re kind o f like my extended
brothers. If they have somebody in their family and they want to marry into my
family they contact me let me know. I believe the integrity that’s between us is
such that if they tell me something I take them at face value and if I tell them
something they take me at face value.
Relationship and integrity appear to be very important for sustaining effective
communication between the industry site and the college. The industry site leader often
visits the college at the beginning o f each semester and invites faculty, administrators,
and students to the industry site for tours. Ease o f communication between the partners
appears to be enhanced by the proximity o f the industry site to the college and positive
relationship and sense o f integrity the industry leader senses towards the college
leadership. Industry 1 recounted the ease o f communication by saying “If we have an
issue that needs to be reformed than we will write it out, communicate it with the
college.. .sit down together and try to work out proper wording to make a decision and
move forward”. He also stated how he and the college’s leadership:
.. .exchange emails on a continuous basis. There are phone calls; I go to the
college at the beginning o f each semester to speak with the students and give a
briefing and overview about [Industry] and what we do, what w e’re looking for,
and the opportunities that they have if they come to work for us. I also go to the
colleges and interview for the co-op program that w e’ve established with them
and we open opportunities for students that are in the middle o f their training and
schooling to come out here and work for us for one year and earn money.
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During document analysis, the researcher noted the manner in which the college
communicated their commitment to integrity to future employers o f their graduates. O f
particular note was an actual warranty statement on the evaluation form soliciting
feedback on graduate performance stating that if a graduate was found to be deficient in
one or more competencies as defined in their standards, that the college would retrain that
person at no cost to the employee or the employer. The guarantee was stated to remain in
effect for a period o f two years after graduation.
Economy-based Vulnerabilities and Growing Pains
At the conclusion of the Academic-Phase Student Focus Group, students
expressed deep concern about the impact the economy was having on the partnership
between the college and the industry. The struggling local economy, in particular, was
seen as restricting future employment opportunities. The focus group stated that they
were aware o f several students that had completed the AST program and were still unable
to find jobs. They appeared disheartened that the anticipated stream o f jobs from the
typical local industries had dried up and was not as promising as they had been in the
past. Internships in the past were abundant, both at a nearby military base and at the
industry site discussed in this research. Student 2, who was currently employed at a local
industry that had been an internship site for the college for over 10 years, stated: “I love
it, but right now the opportunities are limited. I might want to consider moving out o f
state, maybe even to Alaska. I just have to go to where the money is”. Much o f each
student’s motivation to attend the college and participate in the AST major was directly
linked to the potential o f future local employment.
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Faculty 2 from the alternate college site also expressed concern over the lack o f
jobs that might be available for newly minted graduates. He mentioned that the current
economic conditions created stress for students and concern that they might work hard
and excel in the program but not have employment opportunities waiting for them when
they graduated. Many o f the co-op and internship opportunities o f yesteryear were
drying up in light o f the current economic stress facing many employers.
Both Administrator/Faculty Focus Group respondents were candid in their
discussion on the challenges facing the partnership, as well as how the partnership could
be improved. As it relates to specific training needs required by the industry, Faculty 1
noted that:
If they need training on a specific aircraft we may not have that but maybe some
interaction with the information, what I mean by that is like maybe PowerPoint
slides for familiarization and things like that. To give you an idea where you’re
going because their maintenance manual is approved by the FAA or regulated so
therefore they can’t share that information necessarily, but given a vested interest
in maybe providing that kind o f input to help with the indoctrination as to where
they’re going to go with more specifics.
Respondents also stated that faculty could be limited on what can be taught due to the
proprietary nature o f certain maintenance manuals and publications. Students that are in
the internship phase o f the program have recognized the gap in instruction caused by the
inability o f faculty to access proprietary information, and have provided feedback on
information they wish could be taught during the academic phase o f instruction. As
stated previously by Faculty 1, one possibility to alleviate the information gap is to
produce PowerPoint slides o f the specific technical material from the proprietary manuals
since the manuals themselves cannot be given to the college.
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Despite the apparent smooth relationship between the college and industry
leaders, Industry 1 also pointed out a few challenges with the newly formed partnership.
One of the growing pains associated with the new partnership is the inability to evaluate
long-term success. For the industry leader, the number o f students at the end o f the
program that are competent to fill the available jo b slots the company has determines
long-term success. Since the internship started in January o f 2013 and is scheduled for
one year, evaluation o f long-term success will not occur until January 2014. Industry 1
defined long-term success as “the percentage o f students we keep after the one year co
op”. If the first year is considered a success, Industry 1 plans on going to his supervisor
and looking to increase the number o f job slots he can offer. He alluded to the problems
the economy is playing on his goal saying that “there were several good candidates, and
yet the number I was given to hire, I could not accommodate them all.” Overall, Industry
1 has stated that he has hired 10 students from multiple colleges into the internship, and
that the percentage o f those he keeps after the one-year internship will give him his
percentage of success.
Intern 1 also noted some growing pains associated with the new partnership.
Specifically, communication with students on expectations regarding working at the
internship site seemed inconsistent. Students were told to purchase a full set o f tools
when a portion o f the tools they were told to purchase were available on-loan at the
industry site free of charge. Intern 1 stated that o f all the tools on the list provided by the
college “when we got here I probably only used 1/3 o f what was on that list.. .so there’s a
disconnect there “. Additionally, there seemed to be some disparities in the amount o f
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money interns were paid and the length o f time interns had to work before being offered
full-time employment. Despite the concern over the discrepancy over the amount o f
money received for the pay, the intern did express interest in continuing his education
and training at the college beyond completing the AST diploma requirements. When
asked about future goals and aspirations after graduation, Intern 1 stated that:
There are different certificates that you can get. You can get an airframe
certificate, and power plant certificate, or both, what they call an A & P license.
My short-term goal is to get an airframe certificate. My long term would be to get
an A&P.
The certifications and licenses described by Intern 1’s response are available through the
same college that Intern 1 was attending as part o f the partnership in this study.
Summary
Chapter 4 provided the results o f data collection for the case study on an
academia-industry partnership to support a STEM-related industry. The researcher
collected data in the form o f focus group and individual interviews, observations, and
artifact and document reviews. The interviews were transcribed and coded and themes
were identified from the transcripts. Content analysis was also performed on the
observations, artifacts, and documents and the themes from all data sources were used to
identify the major themes. The major themes serve as the foundation o f answering the
research question and providing a thick, rich description o f the characteristics o f the
academia-industry partnership being investigated. The characteristics that describe the
academia-industry in this study are as follows:
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1. Technical Hands-on Education and Training Responsive to a Local Industry
Need
2. Written Formal Agreement with Clear Roles and Responsibilities for Each
Stakeholder
3. Involved, Experienced, and Competent Leadership and Oversight
4. Communication Ease based on Proximity, Integrity, and Relationships
5. Economy-based Vulnerabilities and Growing Pains
Chapter 5 provides a summary o f the study and recap o f the major findings. This
chapter also discusses the relationship o f the findings to current literature and the
implications o f the research conducted. Chapter 5 concludes with a discussion o f the
significance o f the findings, recommendations for further research, and a summary.

CHAPTER 5
DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS
This chapter presents the discussion, conclusions, and recommendations for a case
study analysis describing the characteristics o f a successful academia-industry
partnership for a STEM field. The case study provides a rich description o f the
partnership that exists between a technical college and a STEM-related industry that is
designed to help teach students the skills that are congruent with industry needs. Sections
include a summary o f the study, major findings, discussion o f the findings, conclusions,
implications, recommendations for future research, and summary.
Summary o f the Study
A qualitative analysis o f a single case study was employed to explore the
characteristics o f an academia-industry partnership that exists to provide the education
and training required to meet the workforce needs in a selected STEM field. The
research question guiding this study was what characteristics are important in an
academia-industry partnership designed to address the gap between the skills that STEM
graduates receive from a college education and what industry leaders expect from
graduates? The results o f this case study describe the characteristics o f the selected
academic-industry partnership that collaborate to ensure that the education and training
students receive from college are what the industry needs.
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Summaiy o f Major Findings
This section summarizes the major findings o f the case study research. The
findings address the results of the focus group, interviews, observations, artifacts, and
document analysis. The characteristics o f the academia-industry partnership were
identified using the themes from each researched area and data source.
Technical Hands-on Education and Training Responsive to a Local Industry Need
All stakeholders in the partnership (college, students, and industry) expressed the
importance o f technically oriented academic training complimented by hands-on
experience. The college embraced the goal o f preparing students to meet the industry
needs. Observations conducted at the college and at the industry site showed the
importance o f ensuring a seamless transition from the classroom to the workplace
environments by using similar equipment.
The alternate college site also showed their commitment to specialized hands-on
training by permitting students to complete their projects in workshops that contained
authentic aircraft parts. The college’s major investment in equipment, tools, and
workspace allowed students the opportunity to leam the skills they needed in an
environment consistent with what they would encounter in the workplace. Stakeholder
commitment to technical education and skills-based training allowed for a coordinated
transition between the college and industry as the student moved from the academic to
the work environment.
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Written Formal Agreement with Clear Roles and Responsibilities for Each Stakeholder
A formal written Memorandum o f Understanding (MOU) was instrumental in
stating the roles and expectations o f each stakeholder. The MOU defined the goals o f the
partnership and included specific roles and responsibilities for each party, including
required curriculum for the college, professional expectations for the co-op/intemship
student, pay commitment, and work schedule from the employer. The MOU also served
as a public declaration of the partnership as the General Manager o f the industry site and
the Vice President for Academic Affairs o f the college signed it.
The needs o f each stakeholder are unique. The college is focused on educating
and training students so that they excel and graduate with degrees and obtain
certifications. The student needs a marketable skill that will lead to a future job. The
industry is focused on hiring competent employees who can contribute to the company’s
goals. Care must be taken to ensure that each entity’s needs are addressed in the formal
agreement. A formal written agreement also keeps each party accountable for adherence
to the terms o f the agreement.
Involved, Experienced, and Competent Leadership and Oversight
Students perceived the faculty at the college as being competent and professional.
The leadership at the college was very experienced in the aircraft structures field, with
some instructors having decades o f experience. Students also saw faculty members as
mentors whose motivation and excitement were imitable. Faculty members and
administrators at the college were not only engaged in instruction and training, but also in
helping the students find internships and full-time employment. Students raved about the
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employment class that was a part o f the AST curriculum, and how it helped them prepare
resumes and practice interviewing techniques.
Advisory committees at the college and industry sites oversaw the partnership.
Problems or issues that arose were dealt with via short chains o f command. The faculty
members had access to the College Vice President through the Career Services office and
the industry site supervisor had access directly to the General Manager. Access to the
organizational leaders helped facilitate swift resolution o f problems that arose.
Communication Ease based on Proximity, Integrity, and Relationships
Communication between the college and industry was built upon proximity,
integrity, and the value both parties placed on relationships. The ease and simplicity o f
communication were noted as very positive components o f the relationship, as each party
noted that the ability to send a simple email, make a phone call, or conduct a face-to-face
visit allowed for the prompt addressing o f issues. Trust and integrity in the partnership
were seen as key in effective communication for each stakeholder.
The feedback loop that the college created with the students allowed graduates to
provide information to faculty and administrators regarding their educational and training
experience. The college also provided input to the co-op/intemship site leader in the
form of student recommendations that included work ethic grades. In addition, the
college also requested feedback with employers who hired graduates. O f particular note
was the warranty that the college put in writing for students deficient in skills. The
college would retrain the student at no cost to the student or the employer for a period o f
two years after graduation.

99
Economy-based Vulnerabilities and Growing Pains
Students viewed participation in the partnerships as a path to a career option.
Creating employment opportunities and providing a place for graduates to obtain licenses
and certifications for future job advancements were considered by students as important
roles for the college to play. The goal o f future employment was not only important to
the students, but to the college and industry as well. Faculty members expressed
disappointment that past co-op/intemship opportunities were not as abundant for current
students as they had been in the past. The industry leader also expressed concern that the
slots for which he had to hire graduates for full-time employment were limited, based
upon the economy. Students expressed frustration that graduates o f the program were
still struggling to find jobs in the down economy. Evidence o f the impact the economy
was having on future employment opportunities was also apparent as the number o f
students in the AST program is 97, which is down from previous highs a few semesters
ago o f 350 plus students.
A few challenges were also noted during the study. Faculty desired information
on technical specifications that were contained in industry proprietary documents, but
they had not determined a way to acquire what was needed. The faculty speculated that
PowerPoint presentations could be developed in the future on the desired information,
and these presentations could be used to better academically prepare students. Resolution
o f this challenge through the partnership will be beneficial to the college, students, and
industry leaders. The industry leader also expressed that he could not determine the
success o f the program until the co-op/intemship students completed their one-year
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internship. Students working at the industry site expressed frustration with the
information they were given regarding compensation and the amount o f investment they
would be required to make for their own set o f tools.
Discussion o f Findings
The partnership primarily provided education and skills training specific to what
the industry required in order to perform entry-level jobs. The nature o f the training was
more focused on the shortage in hard skills mentioned by Mourshed, Farrell, and Barton
(2012) in the McKinsey Report versus the need for soft skills o f leadership, emotional
intelligence, decision-making, etc., that Nair, Patil, and Mertova (2009) covered in their
research. The soft skills were not entirely overlooked. In the brochure entitled “What
Employers Are Looking For” flyer in the Director o f Career Services Office, soft skills
such as communication, honesty, and leadership are addressed. Additionally, one o f the
15 classes in the AST curriculum, Interpersonal Relations and Professional Development,
was geared more toward soft skills training as well.
The partnership in this study also demonstrated how educational leaders leveraged
industry equipment and resources to provide the required hands-on technical and skills
training to students even during tough economic times. The decrease in revenue streams
from state and federal coffers creates financial hardship for the colleges and for the
students desiring to attend them as the cost o f higher education continues to rise (Barr &
McClellan, 2011; McPherson & Shulenburger, 2010). In times o f economic crisis, it
would be prudent to entertain all available options to increase revenue in an effort to
minimize the financial impact o f today’s tough economy. Business and industry funds
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and resources for education are a well-known benefit for private institutions, and
continue to grow in importance for public institutions as well (Barr & McClellan, 2011).
The college must work diligently to have the resources required in the form o f competent
students, workspace, equipment, materials, and an instructional force to uphold their end
of the agreement with the students and industry. The college must also be dedicated to
providing realistic education and training so that the student shows up at the industry site
on the first day knowing exactly how to meet the expectations o f the employer. Through
the internship, the college was able to leverage the use the industry equipment and
resources to provide the student with a realistic training environment at the industry site.
Additionally, since the co-op was a paid internship that could potentially lead to full-time
employment, the money received by the students could be used to fund future
certifications and licenses provided by the college that would be required for job
advancement at the industry site. Community colleges similar to the site used in this
study are uniquely equipped to take a leadership role in collaborative partnerships with
industry (Feldbaum, 2009, Felix & Pope, 2010, GAO, 2008). Community colleges that
keep close to the pulse o f industry needs in their region can position themselves to be a
vital resource in helping industry leaders meet current and future education and training
needs.
The partnership in this study appears to have successfully utilized a clear, written
MOU as well as effective communication to avoid conflict o f interests and unclear roles
and responsibilities that are often associated with collaborative relationships (Fiore, 2004;
Grasman, Belarbi, Saygin, & Baghli, 2008; Robertson, 2006). The existence o f a written
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and signed MOU has helped mitigate confusion regarding expectations and
responsibilities as well as ensured clarity and focus on the goal o f each stakeholder. The
college’s responsibility to educate and train each student was detailed in the MOU. The
industry’s roles as they relate to the internship were also clearly outlined in the MOU.
The students’ expectations and responsibilities were also detailed, as were what they
could expect as far as payment during the internship. The potential obstacles and
challenges mentioned by Fiore, Grasman et al., and Robertson were averted due to each
stakeholder being aware o f their roles and responsibilities, and working to ensure each
party’s interest was being met.
The college was proactive in its efforts to communicate with stakeholders in the
partnership. Surveys and feedback tools used by the college guarded against the potential
for “misaligned priorities” that often plague collaborative partnerships, as each party had
a means o f staying focused on how closely the outcomes o f student skills matched the
goals industry required (Nazzal & Hillsman, 2010, p. 29). One area o f communication
that was not specifically addressed in the literature review was the impact that proximity,
integrity, and relationships had on the ease o f communication within the partnership.
Proximity, integrity, and relationships played a very important role in the partnership
involved in this study, and the gap in the literature emphasizing these characteristics
constitute a possible area for future research.
The NSB (2007) National Action Plan provided guidelines and criteria outlining a
path forward to achieve success in STEM education. The researcher selected the site
studied in this report using criteria outlined in the plan. While conducting document
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analysis, the content o f the College President’s Welcome, Press Release, and the MOU
were compared to the criteria mentioned in the NSB (2007) National Action Plan for
STEM Education to examine how congruent the partnership documents were with the
NSB guidelines. The language in each document is very similar to the language used in
the NSB (2007) report, and appears to be consistent with the course o f action
recommended in the STEM Action Plan. Additionally, the industry literature, the flyer
from the career services office, and the course syllabus also contained language
consistent with the NSB (2007) recommendations for advancing STEM education. Table
3 shows the similarity between the NSB (2007) recommendations cited in the literature
and the actual verbiage on the college president’s website, the press release announcing
the partnership, and the MOU.
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Table 3
NSB (2007) Recommendations Comparison to Partnership Documents

NSB (2007) National
Action Plan for STEM
Recommendations

President’s
Welcome on
College Website

Press Release
on College
Website

Memorandum
o f Agreement

Student preparation for
entry into STEM fields

“Programs in
technical
education”

“Aircraft
Structural
Technology”

“Airframe or Power
Plant and or
Structures
Program”

Formal partnership
established between
parties

“Linked directly to
formulating a
partnership with
business and
industry”

“Signed
memorandum o f
agreement
between
[college] and
[business]”

“Cooperative
educational and
work experience”

Education/ training
addresses a STEMfield need

“To adequately
address the needs
o f the wide array o f
constituencies”

“Collaboratively
provide a skilled
pool o f workers
to the Industry”

“Provide students
an opportunity to
gain realistic work
experience... may
result in full-time
employment”

The findings from this case study indicate that the academia-industry partnership
for the identified STEM field required intentional and deliberate effort to achieve. There
are multiple stakeholders in the complex relationships between student, school, and the
industry partner. Each side has defined roles to play, duties to perform, and expectations
to fulfill.
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The academia-industry partnership in this study displayed the leadership role
higher education plays in applying the principles o f human capital theory. Nazzal and
Hillsman (2010) posit that even though academia and industry both stand to benefit from
collaborative relationships, “[leaders in] academics have the responsibility to cultivate the
relationship with an industry partner because they represent the gateway to the academic
world” (p. 30). The actions taken by the college and industry partner to invest in the
education of the student empowered graduates to impact their monetary and psychic
incomes in the form of paid co-op/intemships and the possibility o f future long-term
employment (Becker, 1975, 1993). Since the education and training investment was
specific to what the workforce needed, graduates were equipped with the skills required
to demonstrate their value to future employers by obtaining the skills required to
contribute to the productivity o f the company (Leeds & von Allmen, 2005).
Additionally, since the investment in human capital was in the form o f education, which
Mankiw (2007) asserts is “the most important type o f human capital” (p. 415), each
graduate obtained a diploma, enabling the graduate to approach future employers with
documentation that they possessed the knowledge and skills required for entry-level
positions. Furthermore, the partnership in this study contributed to the human capital
theory goal o f enhancing society as graduates achieved gainful employment that met the
needs o f the communities in which they lived (Adam & Diamond, 2002).
In securing employment through the partnership in this study, graduates could
create a better quality o f life for themselves, as well as support the U.S. desire to maintain
a global advantage in the STEM industry (NSB, 2010). Even Harkavy (2006), who
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argued that college leaders should not encumber themselves with student skill
development, conceded that higher education does have a duty to help students become
contributing members o f society. Capitalistic principles work to undergird the U.S.
democratic society, and these principles include policies and practices that support
collaboration between colleges and industry working together to further the cause of
democracy (Ladson-Billings & Tate, 1995). Felix and Pope (2010) specifically suggest
that in light o f the reality that colleges will continue to be leaned on as an important
resource for industry, industry leaders need to continue to increase their use of contract
training with local colleges. The partnership in this study relied upon the collaborative
efforts o f both the college and industry leader to make the investment in education and
training into the students suggested by Mankiw (2007) and Becker (1975, 1993) so that
the student, industry leader, and community reaped the benefits o f the investment when
the graduates joined the workforce.
Conclusions
As colleges seek to demonstrate the value o f the education and training they
provide to connect students with employment, and industry leaders continue to seek
skilled employees, an intentional investment in human capital must take place. This is
particularly true as it relates to STEM fields since literature suggests that STEM skills
will continue to be a vital part o f the future global marketplace (NSF, 2010). The
findings of this study answer the research question by identifying the important
characteristics in the academia-industry partnership that is designed to address the gap
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between the skills that STEM graduates receive from a college education and what
industry leaders expect from graduates.
The acronym T.W.I.C.E. is a simple way to remember the first word in each
characteristic identified in the case study o f an academia-industry partnership to support
the STEM needs o f an identified industry. The letters in the acronym stand for the
following five characteristics:
1. Technical Hands-on Education and Training Responsive to a Local Industry Need
2. Written Formal Agreement with Clear Roles and Responsibilities for Each
Stakeholder
3. Involved, Experienced, and Competent Leadership and Oversight
4. Communication Ease based on Proximity, Integrity, and Relationships
5. Economy-based Vulnerabilities and Growing Pains
Implications
In light o f the results from this study, educational leaders should connect with
local industry leaders in their community and region to seek a better understanding o f the
STEM needs they require for entry-level jobs. Once the needs o f industry are
understood, educational leaders should determine the role the college can play to help
meet those needs and try to establish formal written agreements with industry leaders that
define the roles and responsibilities each stakeholder should play in order to meet the
identified needs. Dedicated faculty and staff should be identified and selected to lead and
oversee the partnerships. Communication channels should also be established through
relationships that can be formed from attending economic advisory or chamber of
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commerce meetings. Finally, educational leaders should develop programs that are
flexible and responsive to changes that may occur in the economy, and monitor any
established partnerships to ensure that they continue to meet customer requirements.
Benefits for Higher Education Institutions
The partnerships could open up additional streams o f revenue generation from
course tuition, as the potential exists for graduates to return to the college for future
licenses and certifications needed to achieve job advancement at the industry site. In this
study, higher education also benefitted from having the paid co-op/intemship as an
incentive for students. As a result, many student saw the existence o f active internships
as being representative o f future employment potential; and they were clear about the role
money played in their selection o f the AST program. W hile students were involved in
the co-op/intemship portion o f the training, they were being educated and trained using
industry resources. The synergistic effect o f using college and industry resources helped
students become familiar with the tools and equipment used at the industry site as well as
become familiar with the culture and environment o f the industry.
Benefits for Higher Education Students
The academia-industry collaboration opens up additional opportunities for
students to earn certifications, options, minors, majors, and degrees that are applicable to
industry needs and can be highlighted on resumes for employment. Students are prepared
to contribute to the STEM industry in practical ways at the beginning o f their
employment, enhancing their performance and possibly their future earning potential as
well. Students were also able to leverage the professional and personal relationships
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faculty and administrators had with potential employers for the benefit o f finding
employment. The active involvement o f the industry in the partnerships assured the
students that they were preparing for a current industry needs, potentially removing some
anxiety about finding future employment. Students graduated with a degree and a
defined skill that could be applied to the workforce.
Benefits for Industry
Industry leaders involved in academia-industry partnerships have a more
competent pool o f prospective employees who can effectively contribute to workforce
needs. Industry leaders had documented feedback on the skills and work ethic o f
students entering the co-op/intemship, and observed the student for one year before
committing to full-time employment. The industry leaders also have the opportunity to
reach back to the college for continuing research needs. Industry leaders can also work
with the academic institution in real time to address the changing needs o f the
employment field as the needs emerge. Additionally, the knowledge o f academia
partnerships can serve as a resource to attract future business development to address the
education and training needs o f emerging fields and industry.
Recommendations for Future Research
A case study o f successful and unsuccessful academia-industry partnerships
should be conducted to determine the differences between the characteristics that
contribute to partnership failure or success. Exploration o f the value o f partnerships in
non-STEM fields should also be researched to determine whether or not there are unmet
needs in the non-STEM workforce. Additionally, a multiple case study on common
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characteristics o f successful STEM partnerships could provide benchmark data on the
characteristics that generate the greatest return on investment. Finally, additional
research on the role proximity, integrity, and relationships play in academia-industry
partnerships could address the gap the researcher noticed in the literature on factors that
were very important to the partnership in this study.
Summary
This case study analysis on an academia-industry partnership to provide education
and training to support a STEM-related industry has identified characteristics that define
the partnership. The results o f the interviews, focus groups, observations, and artifact
and document analysis identified five characteristics o f the researched partnership. The
student, college, and industry partner all stand to benefit from the partnership. The major
findings were identified and discussed with respect to their relationship to the literature.
The conclusion summarized the following five characteristics:
1. Technical Hands-on Education and Training Responsive to a Local Industry Need
2. Written Formal Agreement with Clear Roles and Responsibilities for Each
Stakeholder
3. Involved, Experienced, and Competent Leadership and Oversight
4. Communication Ease based on Proximity, Integrity, and Relationships
5. Economy-based Vulnerabilities and Growing Pains
The Implications section included a summary o f the actions educational leaders
should take in light o f this study, as well as the potential benefits for college educators,
students, and industry partners that could result from this research. College educators
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play a vital role in academia-industry partnerships and should exercise leadership in
helping each stakeholder achieve their respective goals. Students that participate in
academic programs with an co-op/intemship element can benefit from an educational
program that is relevant to what is needed in the workforce and can be instrumental in
helping them secure future employment. Industry leaders that participate in academiaindustry partnerships can utilize higher education to help education future workers to
meet the entry-level job requirements they need and bridge the gap in skills that currently
exists. Colleges can also provide capability for industry leaders to address future
research needs as well as provide additional follow-on training and certification as
required.
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Tift College o f Education
Informed Consent
A Case Study on an Academia-industry Partnership to Meet the Education and Training
Needs in a Science, Technology, Engineering& Mathematics (STEM) Field
You are being asked to participate in a research study. Before you give your consent to
volunteer, it is important that you read the following information and ask as many
questions as necessary to be sure you understand what you will be asked to do.
Investigators
Student Investigator Name: Joseph C. Richardson, Degree: Graduate (PhD)
School/College: Mercer University
Cell phone: (478) 397-3490
E-Mail Address: joseph.carl.richardson@live.mercer.edu
Department: Educational Leadership
Campus Address: 1400 Coleman Avenue, Macon, GA. 31207
Phone: (478)301-5335
Co-Principal Investigator/Faculty Advisor Name: Edward L. Bouie, Jr., Degree: Ed. D.
Office Phone: (678) 547-6165
Cell phone: (678) 898-9605
E-Mail Address: BOUIE_EL@mercer.edu
Department: Educational Leadership
Campus Address: 3001 Mercer University Drive, Atlanta, GA. 30341
Purpose o f the Research
This research study is designed to describe the characteristics o f an academia-industry
partnership for advancing education and training in STEM fields. It is being conducted
in support o f the degree requirements for a Ph.D.
Procedures
If you volunteer to participate in this study, you will be asked to participate in an
interview and/or focus group. You will be asked to answer questions to describe the
characteristics o f the academia-industry partnership that you participate in as a student or
faculty/administrator.
Your participation will take approximately 1-hour. You may be contacted after the initial
interview for clarification if required.
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Potential Risks or Discomforts
There are no foreseeable risks associated with the study.
Potential Benefits o f the Research
This study could potentially benefit students by ensuring that STEM-related industries
understand how to collaborate with students so that the students graduate with the skills
employers are looking for. Higher education institutions and industry leaders can also
benefit by gaining a better understanding on the characteristics needed for a partnership.
Confidentiality and Data Storage
Anonymity will be extended to the college and to each participant to preserve their
confidentiality and privacy. Names o f each participant and the name o f the school will be
substituted with numerical or alpha designations (e.g. Respondent 1, or College A).
Information will be stored in the private notes o f the researcher and will remain under the
supervision of the investigator in his home. The investigator and his advisor will be the
only people allowed access to the data. Collected data is required to be stored at M ercer
University for at least 3 years after completion o f the study. An audio device may be
used to record information. After the audio is transcribed into written notes, the audio
version will be maintained until the study is complete, and then destroyed (approximately
August 2013). Only the researcher and his advisor will have access to the audio
information.
Participation and Withdrawal
Your participation in this research study is voluntary. As a participant, you may refuse to
participate at any time. To withdraw from the study please contact Joseph C. Richardson
at 478-397-3490.
Questions about the Research
If you have any questions about the research, please speak with Joseph C. Richardson at
joseph.carl.richardson@live.mercer.edu or Dr. Edward L Bouie Jr. at
BOUIE_EL@mercer.edu.
In Case o f Injury
It is unlikely that participation in this project will result in harm to subjects. If an injury
to a subject does occur, he or she may be seen at a local or regional medical facility. All
expenses associated with care will be the responsibility o f the participant and his/her
insurance.
This project has been reviewed and approved by Mercer University’s IRB. If you believe
there is any infringement upon your rights as a research subject, you may contact the IRB
Chair, at (478) 301-4101.
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You have been given the opportunity to ask questions and these have been answered to
your satisfaction. Your signature below indicates your voluntary agreement to participate
in this research study.

Signature o f Research Participant

Date

Participant Name(Please Print)

Date

Signature o f Person

Date

Obtaining Consent

Rev.08/19/2010
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Interview Protocol Narrative
This interview is part o f the dissertation requirements to investigate the characteristics
required for an academia-industry partnership to meet the needs o f a STEM-related
industry. My objective is for you to describe your understanding o f the characteristics o f
your current partnership and provide information describing your relationship. Your
specific experience and observations will assist me in developing a thick, rich description
o f the partnership.
Questions for Students
Academic Interests
What is your major?
Follow-up: Why did you select this major?
Follow-up: Did your interest in this major influence your decision to select this school?
Follow-up: What hands-on activities are you involved in with your major?
Follow-up: How do you interact with the faculty in this program?
Follow-up: Do you get a sense that faculty are knowledgeable o f about your major?
Follow-up: How do you interact with your peers in this program?
Career Interests
What are your job/career aspirations after graduation?
Follow-up: How is your major helping you to achieve your job/career goal?
Follow-up: What role is your college playing in helping you to reach your job/career
goal?
Academia-industry Collaboration
In what ways does your major require you to interact with local industry?
Follow-up: Describe your interaction with local industry?
Follow-up: What type o f skills training are you receiving?
Follow-up: What do you desire to add to the discussion that I have not asked?
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Questions for College Faculty/Administrators
Academia-industry Partnership Creation
Why did your school choose to go beyond academic instruction to skills training?
Follow-up: What made you take that step?
STEM-related academic programs
Describe what makes this particular program unique?
Follow-up: How was this program developed?
Follow-up: Does this program follow a strict core curriculum or are electives allowed?
Follow-up: Is flexibility in the curriculum important for this program?
Follow-up: To what extent do faculty help administer the program?
Follow-up: To what extent does the college’s staff help administer the program?
Local Industry Involvement
Describe the relationship between this program and local industry?
Follow-up: What are your goals in this partnership?
Follow-up: What is your understanding o f the goals/objectives o f the industry?
Follow-up: What types o f documents were developed to form this partnership?
Follow-up: How do your goals/objectives align?
Follow-up: Did it matter that the goals/objectives were documented?
Attributes o f successful academia-industry partnerships
What role does the leadership o f the college play in implementing this partnership?
Follow-up: What resources does the college provide?
Follow-up: What resources does the industry partner provide?
Follow-up: How are the resource contributions o f the industry partner documented?
Follow-up: What problems have come up?
Follow-up: How have the problems been handled?
Follow-up: What type o f system is in place to manage problems?
Communication Methods
How do you communicate with each other?
Follow-up: Are you involved with the economic advisory committee?
Follow-up: How often do you meet?
Follow-up: How was the communication plan developed?
Follow-up: What problems have come up?
Follow-up: How have the problems been handled?
Follow-up: What type o f system is in place to manage problems?
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Measuring Success
Do you consider this to be a successful partnership?
Follow-up: How do you define success?
Follow-up: How were expectations communicated and documented?
Follow-up: What process is used to change expectations after they are initially formed?
Follow-up: What process is used to measure success o f the partnership?
Follow-up: What types o f tools are used to evaluate success?
Follow-up: Is success evaluated on factors other than those found in the evaluation tools?
Follow-up: What common barriers to success are there?
Improving academia-industry partnerships
What can be done to improve this partnership?
Follow-up: What changes would you make to this program at your institution?
Follow-up: What processes are in place to effect changes in the partnership?
Follow-up: What do you desire to add to the discussion that I have not asked?
Questions for Industry
Academia-industry Partnership Creation
Why did you choose this college to collaborate with the college?
Academic Institution Involvement
Is this partnership meeting your needs?
Follow-up: What are your goals for the partnership?
Follow-up: What is your understanding o f the goals o f the college?
Follow-up: What kind o f meetings do you have with the college?
Follow-up: Did it matter that the goals/objectives were documented?
Characteristics o f the partnerships
What role does the leadership o f the industry play in implementing this partnership?
Follow-up: What problems have come up?
Follow-up: How have the problems been handled?
Follow-up: What type o f system is in place to manage problems?
Follow-up: What industry resources are allocated to the partnership?
Follow-up: What resources does the college provide and how are they documented?
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Communication Methods
How do you communicate with each other?
Follow-up: Describe the committee in charge o f overseeing the partnership.
Follow-up: How often do you meet?
Follow-up: How was the communication plan developed?
Follow-up: What problems have come up?
Follow-up: How have the problems been handled?
Follow-up: What type o f system is in place to manage problems?
Measuring Success
Do you consider this to be a successful partnership?
Follow-up: How do you define success?
Follow-up: How were expectations communicated and documented?
Follow-up: What process is used to change expectations after they are initially formed?
Follow-up: What process is used to measure success o f the partnership?
Follow-up: What types o f tools are used to evaluate success?
Follow-up: Is success evaluated on factors other than those found in the evaluation tools?
Follow-up: What common barriers to success are there?
Improving academia-industry partnerships
What can be done to improve this partnership?
Follow-up: What changes would you make to this program at your organization?
Follow-up: What processes are in place to effect changes in the partnership?
Follow-up: What do you desire to add to the discussion that I have not asked?
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Institutional Review Board (IRB) Approval
01-Feb-2013
Mr. Joseph Richardson
Mercer University
Tift College o f Education - Atlanta
1400 Coleman Avenue
Macon, GA 31207-0001
RE: A Case Study on Academia-industry Partnerships to meet the Education N eeds in Science,
Technology, Engineering &Mathematics (STEM ) Fields (HI 301020)
Dear Mr. Richardson:
Your application entitled: A Case Study on Academia-industry Partnerships to meet the Education Needs
in Science, Technology, Engineering & Mathematics (STEM) Fields (H1301020 was reviewed by this
Institutional Review Board for Human Subjects Research in accordance with Federal Regulations 21 CFR
56.110(b) and 45 CFR 46.110(b) (for expedited review) and was approved under Category 6, 7 per 63 FR
60364.
Your application was approved for one year o f study on 01-Feb-2013. The protocol expires 01-Feb-2014.
If the study continues beyond one year, it must be re-evaluated by the IRB Committee.
Item(s) Approved:
New Application
Please complete the survey for the IRB and the Office o f Research Compliance. To access the survey,
click on the following link: http://https://www.surveymonkey.com/s/K7CTT8R
Respectfully,

Ava Chambliss-Richardson, M.ED., CIP, CIM
Member
Intuitional Review Board
M ercer University IRB & Office o f Research Compliance
Phone (478) 301-4101
Fax (478) 301-2329
ORC_Mercer@Mercer.Edu
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15-Mar-2013
Mr. Joseph Richardson
Mercer University
1400 Coleman Avenue
Macon, GA 31207-0001
RE: A Case Study on an Academia-industry Partnership to meet the Education and Training Needs in a
Science, Technology, Engineering & Mathematics (STEM) Field (H1301020)
Dear Mr. Richardson:
I am in receipt o f a modification submitted 19-Feb-2013 to the above protocol (H1301020). On 15-Mar2 0 1 3 ,1 reviewed and approved the Addendum on behalf o f M ercer University’s Institutional Review Board
for Human Subjects Research in accordance with Federal Regulations 45 CFR 46.110 and 46.111(a)
category (ies) 6, 7 for expedited review.
Changes Approved:
Minor Change: Title Change to the following: A Case Study on an Academia-industry Partnership to M eet
the Education and Training Needs in a Science, Technology, Engineering and Mathematics (STEM) Field.
Significant Change: Data collection will include photographs.
New Procedures: Still photographs o f equipment used at the college site will be compared to still
photographs o f equipment used at the industry site to assess similarities/differences. No personnel or
information that would identify either site will be included in the photographs.

NOTE: The approval date o f this modification does not change the annual renewal date ofyour protocol.
Please complete the survey for the IRB and the Office o f Research Compliance. To access the survey,
click on the following link: http://www.zoomerang.com/Survev/?o=W EB227URK2RB6Q
It has been a pleasure to work with you and much success with your project!! I f you need any further
assistance, please feel free to contact our office.
Mercer University IRB & Office o f Research Compliance
Phone (478) 301-4101
Fax (478) 301-2329
ORC Research@Mercer.Edu
Respectfully,

C1 0 U L . / U &
Ava Chambliss-Richardson, M.Ed., CIM, CIP
Member
Institutional Review Board
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Code Lists from Transcripts
Transcript 1 corresponds to the Administrator/Faculty Focus Group, Transcript 2
to the Industry Leader Interview, Transcript 3 to the Internship Student Interview, and
Transcript 4 to the Academic-phase Student Focus Group.

Table D1
Codes Appearing in Four o f Four Transcripts

Transcript
Codes

Technical training required by local industry
Hands-on training skills training
Academic hands-on projects
Students desire jobs that meet local industry needs
Realistic training: equipment operation & environment
Paid co-op and internships
Identified roles for each stakeholder
Formal written agreement on the terms o f the partnership
Collaboration and teamwork
Involved leadership
Leadership and oversight
Competent, motivated, and experienced faculty
Industry leaders actively involved with school
Faculty relationships key to students finding jobs
Instructor mentorship
Proximity o f students-school and school-industry
Professional relationships
Interpersonal relationships
Skills assessment
Communication built on relationships and integrity
Feedback and evaluation
Economy impact on job opportunities

1

2

3

4

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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Table D2
Codes Appearing in Three o f Four Transcripts

Transcript
Codes

Similar equipment and tools at each sight
Selective, responsible mature students
Motivated, responsible students
Student work ethic
Students trained on how to find jobs
Need for information on technical specifics

1

2

3

X

X
X
X
X

X
X
X
X
X
X

X
X
X

X

4

X
X
X

Table D3
Codes Appearing in Two o f Four Transcripts

Transcript
Codes

Unable to access effectiveness of internships
Inconsistent communication on expectations
during co-op

1

2

X

X

X
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3

X

4
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xxxxx
Aviation Services
Redacted Version o f Partnership Memorandum o f Understanding (MOU)
This Memorandum o f Understanding (MOU) between XXXXX o f XXXXX, XXXXX, and
XXXXX Technical College o f XXXXX, is the basis for developing a cooperative educational and
work experience (Co-Op) program for students seeking to become aircraft mechanics and are
currently enrolled in the XXXXX Technical College Airframe and Power Plant Program and/or
Structures Program course o f studies. This Co-Op program is intended to provide students with an
opportunity to gain realistic work experience in repairs and inspections o f commercial aircraft,
and at the same completion o f the program and the students' course o f study, may result in an
offer o f full-time employment from XXXXX-Macon.
I.

Student Eligibility
a. Students must be at least 18 years old and eligible to work in the United States.
b. Students must participate in the DOT regulated Alcohol Misuse and Prevention and
Anti-Drug programs, which include drug and/or alcohol testing.
c. Students must have an initial set o f basic mechanics tools per a list provided
by XXXXX prior to employment with specialty tools provided by XXXXX.
d. Students must have completed the first 3 semester courses and successfully passed all
classes at XXXXX Technical College, to include, at a minimum, courses in XXXXXAviation Regulations; XXXXX-Aircraft Electricity and Electronics; XXXXX-Aircraft
Airframe Structures; XXXXX-Aircraft Hydraulic and Pneumatic Systems; XXXXX
Aircraft Landing Gear Systems; XXXXX-Airframe Assembly and Rigging; XXXXXAircraft Environmental Control Systems.
e. Students must be recommended by an instructor o f the institution and maintain at least
a B (3.0) average throughout the program.
f. Students must read and sign Attachment 2 o f the MOU.

II.

Selection by XXXXX
a. Students will interview with a XXXXX Manager who will make the final selection
decision.
b. Students must complete any other requirements normally associated with
employment in the maintenance department o f XXXXX.
c. Students must meet the standard qualifications for the mechanic position, except the
experience AST Certification requirements and A & P certification requirements.

III.

Pay and Benefits Information
a. During the Co-Op program, students will be paid in accordance with Attachment 1
of the MOU for all hours worked.
b. XXXXX provides Workers' Compensation Insurance protection to participants.
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IV.

V.

VI.

Work Schedules
a. Co-Op students will be assigned a shift and days o ff based on XXXXX's requirements.
b. Assigned work may include aircraft work commensurate with the skills o f the
individual, as well as other assigned tasks within the Maintenance, Avionics, or Parts
departments.
c. The Co-Op for accepted students may last up to one (1) year.
d. The 3 Semester Aircraft Structures Training (AST) Program dictates a one-time
eligibility window which occurs as follows:
i.
Students must complete the first 2 semesters with these 8 classes identified:
XXXXX-Basic Blueprints; XXXXX-Structural Fundamentals; XXXXX-Math;
XXXXX-Computers; XXXXX-Aerospace Quality Control; XXXXX-Aircraft
Blueprint Reading; XXXXX- Fabrication Lay Out; and XXXXX-Sealants. As
such, students may receive a one-time Co-Op period at XXXXX. All other criteria
contained in paragraph I through VI applies to AST personnel as stated.
Performance
a. A performance appraisal will be completed by XXXXX upon completion o f the CoOp program. Results may be shared verbally with XXXXX Technical College if
requested. XXXXX Technical College will be responsible for providing an
evaluation form if written results are requested.
b. If at any time during the Co-Op program XXXXX determines that performance is
unsatisfactory or unsafe, it may terminate employment o f the student immediately.
XXXXX will advise XXXXX Technical College o f students who are removed
from the program, however, details o f the separation will not be shared due to
employee privacy issues.
c. Students will maintain a record o f training documenting the tasks under instruction
and independent tasks completed while at XXXXX. Since the aircraft available for
work varies widely during the year, specific task completion goals are not pre
determined. XXXXX will make commercially reasonable efforts to involve the
student in a variety of tasks, commensurate with the skills o f the student, but there
is no guarantee as to the number or scope o f tasks on which the student will have
the opportunity to work.
d. The student must provide their own transportation to/from work.
e. The general expectations o f the students and all employees at XXXXX are
outlined in the team member's resource manual (employee handbook). A copy
of this manual will be provided to the Maintenance Departments o f the
Institution for information purposes.
Employment at XXXXX
a. Although the program is intended to continue on the basis described in the
Memorandum o f Understanding dated 18 October 2012, those students have the
understanding that there is no guarantee o f program continuance or o f full-time
employment at the completion o f the program.
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b. Students must meet any additional hiring requirements o f XXXXX in effect at the time
o f their hiring
VII.

Non-Binding
a. This Memorandum o f Understanding is an expression o f the parties' current intent
only. Therefore, XXXXX shall be under no obligation to hire students or engage
XXXXX Technical College in any way, unless a definitive written agreement has
been executed by both parties.

General Manager
XXXXX

Dr. XXXXX
VP Academic Affairs
XXXXX Technical College
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ATTACHMENT 1: PAY INFORMATION
Co-Op Period

Job Classification

Hourly Wage

Period 1

Co-op Student

$10.00

Period 2

Team Member

$11.33

completion o f final semester at XXXXX Technical College and meeting XXXXX hiring
requirements, new employees will be placed on XXXXX's pay scale at an experience level o f
3years. A license premium of $1.00 is awarded for each FAA license obtained up to a maximum
o f $2.00.
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ATTACHMENT 2
XXXXX Cooperative Educational and Work Experience Program Eligibility Conditions.
To be eligible for selection in the XXXXX’s Cooperative Educational and Work
Experience Program; the potential employee must understand and accept the
following conditions:
1 .1 have read and accept the Eligibility, Selection, Pay and Benefits Information,
Work Schedules, covering this program, including attachments thereto.
2. For retention in this program, I w ill be required to satisfy all the academic
and attendance requirements o f XXXXX Technical College.
3. Although this program is intended to continue on the basis described in the
Memorandum o f Understanding dated XXXXX. I understand that there is no
guarantee o f program continuance or o f full-time employment at the completion o f
the program.
I accept all conditions stated above.

Student Signature and Date

APPENDIX F
SAMPLE COLLEGE SURVEY COVER LETTER AND
FEEDBACK FORM FOR EMPLOYERS
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Sample College Survey Cover Letter and Feedback Form for Employers
EMPLOYER ADDRESS
Attn: Human Resources
D ear________________:
Congratulations! Your company or business employed a former Alpha Technical
College student,_______________ , during the past year. Please help us evaluate the
effectiveness o f our programs by giving us your candid assessment o f that individual’s
training and performance.
This information is important to use as we strive to improve the quality o f
instruction offered at our college. Your responses will be grouped with those o f other
employers and will be kept confidential (the survey you return has no student name on it,
just the program they completed).
Thank you for your valuable opinion on the progress o f our students. If you have
any questions about this evaluation, please contact me at (XXX) XXX-XXXX ext. XXX
or via email: johndoe@alphacollege.edu
Sincerely,

John Doe
Director, Career Services
Alpha Technical College
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1. What is the former student’s job title?

2. What is your relationship to the above former student?
Employer
Supervisor
Personnel staff
Other (describe)_____________________________

3. Please rate the employee/former student’s work ethic skills:
Excellent
Work Attendance_______________ ____
Dependability__________________ ____
Initiative______________________ ____
Personal Appearance____________ ____
Work Attitude__________________ ____
Management cooperation________ ____
Communication skills___________ ____
Organizational Skills____________ ____
Work Productivity______________ ____
Teamwork

Good
____
____
____
____
____
____
____
____
____

Fair
____
____
____
____
____
____
____
____
____

Poor
____
____
____
____
____
____
____
____
____

4. Please rate the training received by the former student in the following areas. Please
rate only those areas that apply to their occupational area.

Mathematical skills
Technical knowledge
Organizational ability
Communication skills
Problem solving skills
Work quality
Meeting the public
Following instructions
Operation o f equipment

Excellent
____
____
____
____
____
____
____
____
____

Good
____
____
____
____
____
____
____
____
____

Fair
____
____
____
____
____
____
____
____
____

Poor
____
____
____
____
____
____
____
____
____

5. What is your overall rating o f the technical training received by this individual?
Excellent

Good

Fair

Poor

Unsatisfactory
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6. Would you hire another XXXXX Technical College graduate?
( ) Yes ( ) No

7. Do you have suggestions for improving the skills o f future graduates?

8. What additional areas o f training should our college offer?

T hanks for any consideration th a t you give this m atter.
W ARRANTY STA TEM EN T: “If one o f our graduates educated under a standard
program or his/her employer finds that the graduate is deficient in one or more
competencies as defined in the standards, the technical college will retrain the employee
at no instructional cost to the employee or the employer.’’This guarantee is in effect for a
period o f two years after graduation.
W O R K ETH IC S GRADES: A Work Ethics grade is given each quarter for each course
completed and is included on the student transcript. W ork Ethics grades will not affect
the academic grade point average (GPA) o f a student; that is, W ork Ethics grade(s)
remain separate from academic grades. The Work Ethics grade is designed to evaluate
and encourage good work habits. The Work Ethics rating scale is:
3 - Exceeds expectations
2 - Meets Expectations
1 - Needs Improvement
0 - Unacceptable

APPENDIX G
SAMPLE GRADUATE/EMPLOYER
SATISFACTION SURVEY
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Sample Graduate/Employer Satisfaction Survey

Number o f Responses

Excellent Good

Fair Poor

A. How well did
your training prepare
you for a job?
B. W as the
instructional content
up to date?
C. Was the
instruction well
presented in the
classroom?
D. Was the
instruction well
presented in the lab?
E. Was instruction
well organized?
F, Were the
instructional tools
and equipment
similar to those used
on the job?
G. How would you
rate grading and
testing?

______
TOTAL SURVEYS RETURNED:
Total percentage o f student comments rated good to excellent:
Graduate and Leaver Follow-Up Program Evaluation Comments

Unsatisfactory

